
GLY261 Igneous Petrology practical 2: Phase Diagrams refresher (MEMO) 

 

Note that my lines are sometimes a little inexact- blame Word. Approximate values 

are then used 

 
1. Consult the accompanying P-T diagram for MgSiO3. 

 

a) If the upper mantle has temperatures of 1200 -1500 degrees C, and pressures of 

17- 22 GPa, what is the stable Mg-silicate? ____Ilmenite___________________ 

b) How does this differ from the conditions in a subducted slab at 10-15 GPa and 

upper mantle temperatures? _________Stable Mg  form is clino-enstatite in 

subducted slab 

________________________________________________________________ 

c) What is the lowest T at which a Mg-silicate liquid can exist? ___1600 deg C ____ 

d) What is the lowest P at which a Mg-silicate liquid can exist? ___0 GPa     ______ 

e) Perovskite exists in some mantle xenoliths. Where would these xenoliths originate 

from? __Xenoliths must come from deeper in the mantle than the Upper Mantle- 

need higher T and P  

 



 
2. Consult the accompanying phase diagram for olivine. 

 

a) If the first olivine crystals to form have a composition of 40% Fo, what was the 

original magma composition? ______________88% Fa (12% Fo) ______ 

b) If a magma started with 80% Fo, but only 20% liquid crystallized before the 

magma reached the surfaced and underwent quench cooling, what composition 

will the olivine crystals in the resulting rock have? How much glass will be 

present? ___80% glass will be present. Crystals will be approximately Fo 8-10%_ 

c) A dunite consisting of olivine crystals with a composition of 10% Fo. This rock 

experiences heating in a subduction zone. What is the composition of the first 

liquid to form? What will be the composition of the last crystals to melt? ___First 

liquid will be approximately 98% Fa (2% Fo) in composition. Final crystals to 

melt will be approximately Fa 65% in 

composition________________________________________________________

__________________________________________________________________

__________________________________________________________________

______________________________________________________________ 

 

 

 



 
 

 

 

 

 



3. Consult the phase diagram for K-feldspars. 

 

a) A magma is at 1000 degrees C, and has a composition of 50% Or. If the 

magma is water saturated and at 0.2 GPa, what will be the composition of 

the first crystals formed? _________First crystals will be 85% Or 

_________________________________________________________ 

b) A magma is at 1200 degrees C and has a composition of 10% Or. At what 

T will this magma be completely solid is it is anhydrous, or if it is water 

saturated and at 0.5GPa? ________Anhydrous: just below 1100 deg C. 

Water saturated: just above 700 deg C. 

____________________________________________________ 

c) We have a solid rock of composition 40% Or. If the rock is water-

saturated, what temperature will the rock start to melt? If anhydrous, what 

T will the rock start to melt? _________Water saturated rock starts to melt 

at 700 degrees C. Anhydrous rock starts to melt at 1050 degrees 

C.__________________________________________________________

____________________________________________________________ 

 

 

4. Consult the phase diagram for Mg2SiO4-SiO2. 

 

a) What mineral is destroyed at the peritectic point? 

__Forsterite________________________ 

b) If a liquid of composition X crystallises, how much Fo will be present in the final 

rock? ___________50% Fo_________________________ 

c) If a liquid of composition Y crystallises, how much Fo will be present in the final 

rock? ___________0% Fo___________________________________ 

d) If a liquid of composition Z crystallizes, how much Fo will be present in the final 

rock? ___________0% Fo______________________ 

e) How much Fo is destroyed during the crystallization of liquid X? _________Final 

amount of Fo = 50%. Amount at Peritectic is 57-60% Fo. Therefore, Final- 

Peritectic= amount destroyed= 

10%______________________________________________________________

_____________________________________________________________ 

 



 
5. Consult the ternary diagram involving quartz, albite and orthoclase. 

 

a) What mineral crystallizes first from a magma of composition X?  Quartz 

b) What mineral crystallizes 2
nd

? Orthoclase 

c) As the eutectic is reached, how much liquid is left in the system, and what are the 

relative amounts of crystals in the system? Approx 20% liquid (a/(a+b)). Xtls 

consist of 25% Orthoclase and 75% Quartz 

d) Consider composition Y. What crystallizes 

first?____Albite_______________________ 

e) How much quartz crystallizes at the eutectic for composition Y? _____Final rock 

must have  approx. 10% qtz (c/(c+d)). No qtz crystallizes before eutectic, 

therefore, 10% qtz must crystallize at 

eutectic._______________________________________________________ 

 



 
 

6. Consider the An-Fo-Qtz phase diagram 

 

a) Draw in your Alkemade line. Which two triangles does this line divide the 

diagram into? ___An-Fo-En and An-En-Qtz_______________________ 

b) Which of the 3 liquids will contain Fo when fully crystallized? ___Liquid 2 

__________________________________________________________________ 

c) What is the sequence of crystallization for liquid 3? _Fo, then Fo and En. Then Fo 

is destroyed while An and En crystallize at the peritectic. Then An and En form 

along the cotectic. Then Qtz, An and En crystallise at the 

eutectic.___________________________________________________________

__________________________________________________________________

_________________________________________________________________ 

d) What is the sequence of crystallization for liquid 1? __En, then En and An, then 

En, An, and Qtz.  

________________________________________________________________ 

e) How much olivine is destroyed during the crystallization of liquid 2? _Final rock 

must have approx. 60% Forsterite. At Peritectic, we have 10% liquid and 90% 

crystals. Ratio of Fo to En in crystals is 75% Fo, 25% En, so % Fo in system is 

90% x 75%= 67.5%. Therefore, Final-Peritectic= amount destroyed, so          

60%-67.5%= 7.5% Fo destroyed. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________ 
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