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AS 91413  

QUESTION ONE: 

a) The word thermocline means (thermos-temperature) and (Cline-change) which basically

means that the thermocline is a tool used to measure the temperature change within the

ocean. The thermocline is located in the second layer within the ocean where the

temperature quickly changes. The first layer of the ocean receives sunlight (Thermal energy)

from the sun which heats up the water as heat is absorbed. However, in the lowest layer in

the ocean no sunlight is able to reach it. This means that the water is very cold. This

therefore causes a difference in temperature from the top and bottom layer. In the middle

layer, this is when the temperature of the water quickly decreases or stays the same

depending on the latitude. For example, in low latitudes there is more direct sunlight so

therefore the water heats up more and the thermocline is greater and steeper, whereas in

high latitudes around the poles the water doesn't receive much sunlight at all and is

surrounded by ice which means that the water is already very cold so the ther.mocline is very

minimal and the temperature tends to remain constant throughout the layers.

In low latitudes (Graph A), there is a lot of direct sunlight (Solar heating) from the sun onto

the first layer of water in the ocean. This is because the sunlight is spread out over a smaller

area so therefore the heat is more concentrated making it warmed. This therefore as a

result heats up the water a considerable amount which is the graph is slightly above 25

degrees Celsius. The bottom layer of the ocean is always cold due to the absence of any

solar heating from the sun as all of the light and heat from the sun has already been

absorbed by the top layers. This means that because the temperature is much greater at the

surface, there is a bigger difference in temperature between the top layer and the bottom

layer in the ocean. Therefore, for the middle layer of the ocean the thermocline will be

steeping and more drastic because of the bigger difference. This means that in the middle

layer of the dcean where the thermocline occurs the change is temperature is more

noticeable.

In mid-latitudes (Graph B), there is less direct sunlight and solar heating from the sun. This is

because the sun rays are reaching the mid latitudes at greater angles meaning that the

sunlight and thermal energy is spread out across a greater area. This results in the sun not

heating up the ocean as much as it does in low latitudes areas around the equator. The

result of this is that the temperature of the water on the surface layer of the ocean is slightly

cooler compared to the low latitudes. For example, the graph has a temperature of over 25

degrees for the low latitudes and a temperature of roughly 21 degrees Celsius at the mid

latitudes. The result of this is that the difference in temperature between the surface layer

and the bottom layer of the ocean is not as great. Because the temperature at the bottom of

the ocean remains constant, it means that the lower the temperature is at the surface layer,

the less steep the thermocline is. Keeping this in mind, it means that at mid latitudes the

thermocline is not as steep or aggressive as it is at low latitudes because the surface layer is

not heated up as much. This causes then a gradual and gentler decrease in te

the water in the middle layer of the ocean where the thermocline is located.

In high latitudes around the poles (Graph A), the sun light rays are so spread out that not

much thermal energy is provided by the sun and some areas do not even receive any light or

thermal energy at all. The flow on effect of this is that the temperature of the water is
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Q Grade 
score Annotation 

1 E7 

The candidate uses the contextual evidence to advantage to discuss the 
nature and changes in the thermohaline in relation to solar heating, 
Earth’s tilt and the seasons. A good understanding of the thermocline is 
shown. 

2 E8 

The candidate provides a comprehensive discussion of the effect of 
cause of ocean acidification, chemistry and biological effects on shellfish 
using both the resource and application of concepts related to the 
context. 

3 E7 

The candidate provides a reasoned discussion on the effect of the 
Chatham Rise on deep and surface ocean currents in the region and the 
consequence of the meeting of the two currents. 
 
The discussion could have further developed by greater discussion as to 
the nutrient source that feeds the phytoplankton boom and its role in the 
ecosystem. 
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