Basic Mineralogy and Petrology


Label the above diagram and answer the following questions:

What is the eutectic composition?     A38 or B 62                   

Using composition x, in words tell what happens when in crystallizes under equilibrium conditions:       X will cool until the liquid intersects the liquidus and crystals of A begin to form.  The composition of the liquid will move toward B along the liquidus unit T3 is reached (at the eutectic).  At this point, crystals of B will begin to form.  There will be three phases then:  liquid, solid A and solid B.  The temperature will stay there until all the liquid has crystallized, at which point the rock will be composed of crystals of A and B with the original bulk composition X ~ 30%B, 70% A  The rock will then continue to cool. 
What will be the resulting composition of the rock?      30% B, 70% A                                                                                                                                                                What would be the resulting composition of Y under equilibrium conditions?                                                                                                        80% B, 20% A                                                                                                                                                                                                                                                                                               
Explain fractional crystallization using the above diagram and composition Y    When you cool a liquid of bulk composition y, the first crystals to come out are B.  If B is denser than the liquid and separates itself from the liquid, the bulk composition of the liquid will move toward A, however, it will not stay on the liquidus.  Thus crystallizing will stop for a while until the liquid has cooled enough to intersect the liquidus again.  B will again crystallize but as it separates from the melt, the liquid again moves off the liquidus.  Again crystallization ceases..  This step wise fashion will continue until the eutectic is reached and both A and B crystallize.  The resulting rock will have layers of B with a rock of eutectic composition on top.                                                                                                                                                                                                                                                                                                                                                                                                                         
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