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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 429 9.4 2.6 15 63 100
2 184 13 5 25 51.9 42.9
3 226 15.1 5.2 25 60.4 52.7
4 19 9.6 4.9 25 38.3 4.4
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3. (a)  Explain how igneous processes can form economically valuable mineral 
resources. 


(b) Evaluate the significance of Bowen’s Reaction Series in forming ore minerals. 
[25] 


(a) Magmatic segregation: separating minerals by their crystallisation 
temperature and density e.g. chromite and magnetite.  
Magma immiscibility: Sulphide melts are immiscible with silicate melts and 
may separate and sink below the silicate-rich part of the intrusion or be 
injected into the rock surrounding it, e.g. sulphide ores containing copper, 
nickel or platinum.  
Pegmatites: Pegmatites formed by the crystallisation of late stage aqueous 
magmas. Very coarse grained.  
Hydrothermal veins: The movement of heated waters within the crust, often 
as a consequence of magma intrusion or tectonic activity. Sources of 
hydrothermal solutions include seawater and groundwater circulating through 
fractured rock.  


Credit other processes e.g. copper porphyry deposits 


(b) Bowen’s Reaction Series relates to rock forming minerals, the ideas can 
apply to ores.  
Formation of minerals at different temperatures is very important for magma 
segregation/fractional crystallisation e.g. chromite and magnetite.  It is less 
important for the other processes. 
Position on Bowen’s Reaction Series can influence the vulnerability of a 
mineral to chemical weathering during sedimentary ore forming processes. 


Total 25 marks 












	
	
	
	



Sticky Note

Explantion of the process tied into evaluation of its importance.



Sticky Note

Examples of ores where this process is significant are quoted



Sticky Note

Candidate considers other igneous processes where Bowen's series is not important.



Sticky Note

Candidate attempts to tie Bowen's to sedimentary ore forming processes, but doesn't quite succeed. 







	
	


	



Sticky Note

The essay would have been improved with a clearer explanation of the importance of concentration of ores and the significance of vulnerability to chemical weathering in sedimentary processes. This answer was awarded 10 marks. 












Sticky Note

Candidate is aware of Bowen's Reaction Series



Sticky Note

Candidate is aware of the role played by Bowen's Series in forming ores



Sticky Note

Evaluation is very basic with a lack of specific details or judgments.  It is this that limits this candidates mark significantly. This answer was awarded 4 marks. 












	
	
	
	


	



Sticky Note

Candidate is aware of the basis of Bowen's Reaction Series



Sticky Note

Candidate is aware of the ore forming processes that Bowen's Series can contribute to.



Sticky Note

The candidate has begun to evaluate the significance of the process.



Sticky Note

The answer as a whole would benefit from more detailed explanation of the process and a more considered approach to the evaluation to show how other processes are not affected by Bowen's series.  This answer was awarded 6 marks. 
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SECTION B


Answer one question only.


Write your answer in the remaining pages of this booklet.


3. (a) Explain how igneous processes can form economically valuable mineral resources.


(b) Evaluate the significance of Bowen’s Reaction Series in forming ore minerals. [25]
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