Ge 114
Homework Exercise 3
Garnet and Olivine

1)  Compositional diagrams:  The following is an idealized garnet chemical formula. 

[Mg1.60Fe1.08Mn0.32]Al2.00(SiO4)3
       
a)  Plot the composition of this garnet on a triangular composition diagram (Fe,Mn,Mg).
 
b)  Determine the weight percentages of the five component oxides.
 
       
2)  The composition of garnets (and other minerals which are formed from multicomponent solid solution series) can be represented as proportions of the endmembers.  Determine the composition in oxide wt% of a garnet which is:

Pyp-46 Alm-26 Sps-17 Adr-6 Grs-5

[where Pyp = pyrope, Adr = andradite, etc.]

3) Phase diagrams: This is a way to conceptualize what happens to mineral compositions as phases crystallize or melt.

a) On the following diagram, draw the crystallization path of a melt with a starting composition of Fo80 cooling in equilibrium with its crystals.

b) Make a sketch of an olivine grain and explain its composition as it crystallizes on that path (however you want - colors, labels, plot of concentration, etc).

c) What would you interpret what happened to an olivine with a distinct rim? How about an olivine with “reverse” zoning?
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