
Earth and Space Science 91413 (3.4): Demonstrate understanding of processes in the ocean system
Assessment Criteria
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding involves explaining processes and links within the ocean system.
	Demonstrate in-depth understanding involves explaining links between the processes in the ocean system.
	Demonstrate comprehensive understanding involves discussing the complexity of the ocean system.


Evidence Statement
	Q
	Evidence
	Achievement
	Achievement with Merit
	Achievement with Excellence

	ONE


	Normal Cause: The trade winds blow easterly pushing warm surface water to the west towards Australia and Indonesia. The sea level can be 50cm higher in this region than in the eastern Pacific. 

Weather: Warm moist air evaporates off the sea around Aus and Indonesia giving rise to lots of rain. The eastern pacific countries in Sth America will be dry.

Fishing: Cool nutrient rich water wells up (Humbolt current) off the coast of Sth America to replace the water pushed to the west. This gives nutrients to plankton which bloom and start an abundant food chain so the fishing is good.
El nino Cause: Trade winds decrease in strength or blow westerly therefore the warm moist water flows to the middle or eastern pacific.

Weather: Australia and Indonesia do not have moist air over them so they are dry/drought. Sth Am has the warm moist air so has heavy rains/flooding.

Fishing: No nutrient rich water uprisings so little plankton and therefore poor fishing.
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	Description of cause or weather or fishing in the normal phase and El nino.
Evidence could be from diagram
	Explains how  the cause and weather and fishing are linked for either normal or El nino.
Supported by a diagram
	Explains in detail and with an understanding of links between cause and effect.
A well labeled diagram supports the answer.

	
	NØ

No response, no relevant evidence.
	N1

Only 1 -2 facts briefly mentioned
	N2

Partial description of normal or El nino
	A3

Description of the normal or El nino 3 ideas out of 6
	A4

Description of 4 or more ideas but no linking
	M5

Explanation of 3/6 ideas some linking
	M6

Explanation of the cause and effect of 4/6 ideas with more linking
	E7

Good answer with many links between ideas but not all 6
	E8

Comprehensive  answer with multiple links between all 6 ideas
.

	TWO
	Factors for CO2 to dissolve: 
Increase CO2 in atmosphere from fossil fuel burning etc. increases dissolving/absorption. Increase temperature decreases absorption. Increase pressure increases absorption. More plankton more absorbed. More dissolves in fresh vs salt.

Chemistry: Some of the following chemistry
Dissolving CO2 in seawater increases the hydrogen ion (H+) concentration in the ocean, and thus decreases ocean pH, i.e. becomes more acidic
CO2 (aq) + H2O [image: image2.png]
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HCO3− + H+ [image: image4.png]


CO32− + 2 H+.
If Calcium ions are present the CO32- will react to form calcium carbonate CaCO3 which forms the shells and bones of marine creatures. 

Effect: 
With increasing CO2 the acidity increases which will dissolve shells or prevent them from forming as 

CaCO3  + H+   -> Ca+2 +H2O + CO2
This will have huge effects on the food chain as plankton not form shells so the food chain will collapse in the ocean. Coral and shell fish will not grow…
	Describes some factors that increase CO2 
	Explains some chemistry or what effect increase in CO2 would bring
	Shows good understanding and links between chemistry and effects

	
	NØ

No response, no relevant evidence.
	N1
Only one clear point
	N2
Only two clear points
	A3
Describes some factors 

	A4
Describes some factors and chemistry or effects of too much CO2

	M5
Explains some factors and chemistry or effects
	M6
Explains most factors and chemistry and effects

	E7
Full answer with most links between factors, chemistry and effects
.  
	E8
Full, intergrated answer with relevant links



	THREE
	Factors
Temperature – increase in temperature causes particles to gain kinetic energy and spread out becoming less dense i.e. warm water to rise and cold water to sink, creating surface and deep currents. Salinity- high salinity causes water to sink because density increases causing deep currents. Wind – surface friction pushes surface water creating surface currents. Tides- moon and sun create daily currents especially in harbours and coasts. Coriolis – the earth’s rotation creates clockwise circulation of currents in the Nth hemisphere and anticlockwise in the Sth.
Links to a current 
Gulf stream. Warm surface water is moved Nthwards up the American east coast by the circulating trade winds as it moves north this warm water loses its heat and thus keeps the east coast and Europe warmer than it would be without it. As the water cools it descends and becomes a deep current that circulates clockwise due to the coriolis effect. Could discuss the Humbolt current and sardine fishing/dry climate in parts of Sth Am west coast. Etc

	Describes some factors 
	Explains how factors cause currents
	Explains how factors cause currents. Links these ideas to a current and effect on climate and biology

	
	NØ

No response, no relevant evidence.
	N1

One factor described
	N2

Two factors described

	A3

Three factors described
	A4

Four or more factors described and some explanations
	M5

All factors described and at least 3 with explanations
	M6

All factors described and and 5 explained
	E7

Integrated answer explaining factors and linking to a current
	E8

Integrated answer with comprehensive explanations and linkages to a known current and climate and biology discussed.


