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in the ocean system
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Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of 
processes in the ocean system.

Demonstrate in-depth understanding of 
processes in the ocean system.

Demonstrate comprehensive 
understanding of processes in the 
ocean system.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

You should attempt ALL the questions in this booklet.

If you need more room for any answer, use the extra space provided at the back of this booklet and 
clearly number the question.

Check that this booklet has pages 2 –16 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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No part of the candidate evidence in this exemplar material 
may be presented in an external assessment for the purpose 

of gaining credits towards an NCEA qualification.
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QUESTION ONE: THE THERMOCLINE AND SEASONAL VARIATIONS 

The resource below shows three thermoclines that were sampled in one year in March, in the 

Southern Hemisphere for equatorial, mid, and polar latitudes. 
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With reference to the above graphs, explain the reason behind the trends shown in the three 

thermoclines in terms of the thermal energy in the oceans, AND explain the likely consequences on 

the thermoclines of further global warming. 

In your answer you should consider: 

• what a thermocline is

• the links between the layers, latitude, and solar heating for each thermocline

• how seasonal heating can affect the thermocline

• the effect of global warming on the ocean layers.

You may use an annotated diagram to assist your answer. 

Earth and Space Science 91413, 2019 

ASSESSOR'S 

USE ONLY 























Achievement Exemplar 2019 
Subject L3 Earth and Space Science Standard 91413 Total score 11 

Q Grade 
score Annotation 

1 A4 

The candidate shows evidence towards an understanding of the links 
between solar heating and the warming of the upper layers in areas of 
low, mid and high latitudes. The thermocline is linked to the change in 
temperature between the upper  and deep ocean layers. Seasonal 
changes are linked to the Earth’s tilt and its heating effect on Earth’s 
surface. 
The candidate has used bullet points in answering the question, but has 
the potential to achieve at a merit level if answers has been planned as a 
discussion. 

2 A4 

The candidate links the source of carbon dioxide in sea water to 
increased emissions. The subsequent chemistry is described, linking the 
pH change to less carbonate ions being available. Equations are given 
but not linked to the discussion. 
A planned explanation with use of equations in the discussion would 
show potential to achieve at a merit level. 

3 A3 
The candidate links the current sources to solar heating, i.e. the Antarctic 
waters being deep water and surface current to the equator.  
Little other evidence is given. 

 
 

Confirmation of check Y / N 
This exemplar has been checked for similarities with current online exemplars. Y 

  




