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QUESTION ONE: THERMOHALINE CIRCULATION

Thermohaline circulation, also called the Global Ocean Conveyor Belt, is the part of genétal oceanic
circulation controlled by horizontal and vertical differences in temperature and salinity.

Adapted from: https://hchscollier.weebly.com/uploads/6/5/1/8/65182593/day 6_-_el_nino_la_nina_notes.pdf

Explain, in detail, the effects of temperature and salinity on the transport of matter and energy through
thermohaline circulation.

Your answer should:

include on the diagram above, labels where upwelling and downwelling occur

explain the processes of upwelling and downwelling

explain how downwelling drives thermohaline circulation

comprehensively explain how heat energy and nutrients are transported through thermohaline
circulation.

An annotated diagram may assist your answer.
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QUESTION TWO: OCEANIC CARBON PUMPS

The ocean is important in the global carbon cycle, and is an important carbon sink.

Source: https://oceanacidifcationgeog5.wordpress.com/2015/03/10/ocean-acidification/

Explain, in detail, how carbon moves into the ocean, and how changes in atmospheric carbon dioxide
impact ocean carbon chemistry.

Your answer should include:
. a detailed explanation of the biological ocean carbon pump
. an explanation of the processes involved in the physical ocean carbon pump (include equations)

. a comprehensive explanation of how the biological and physical carbon pumps may change with an
increase in atmospheric carbon dioxide levels.

An annotated diagram may assist your answer.
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QUESTION THREE: OCEAN SURFACE SALINITY
Average ocean surface salinity

Adapted from: https:/salinity.oceansciences.org/smap-salinity.htm
The ocean contains a large amount of salt in solution. The above map shows how the salinity of the
surface layer of the ocean varies globally.

Explain, in detail, the factors that affect the global variations in surface ocean salinity.

Your answer should:

*  explain the reasons why the ocean contains salt

. explain the processes that increase and decrease the salinity of the surface ocean layer FONON

. discuss why salinity varies between the Equator, mid latitudes, and poles. e’?(%ﬁfm (
S

An annotated diagram may assist your answer. / o oy G
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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91413

Display ID

Total
NSN otal score 20

Q

Grade score

Annotation

E7

The candidate has comprehensively explained how
nutrients are transported via thermohaline circulation.
This includes a source of nutrients, how they return to the
surface and their effect on the area where upwelling
occurs. A comprehensive understanding of the vertical
movement of water is present but ideas around the
horizontal movement contributing to THC needed
development to secure an E8 grade.

M6

The candidate has clearly explained the biological pump
and physical pump alongside the effect of increased
atmospheric CO; on the ocean carbon pumps. Overall, this
is a good answer, but it has not been supported by
accurate chemical equations/explanations to be awarded
excellence points.

E7

The candidate has comprehensively explained how
evaporation and ice formation (also see Q1 response) lead
to increased salinity of water before explaining how
precipitation reduces salinity. Each of these processes are
clearly linked to the locations mentioned in the question
to secure the E criteria.






