Instructor’s Notes for Major Element Fractionation During Differentiation

This exercise is modified from one that Clark Johnson assigned at University of Wisconsin. I find this exercise to be more instructive for some of the tricks and tools in Excel, but there are some interesting questions that can derive from it. This assignment is often the first time the light goes on that you can end up with different composition magmas depending on what minerals are crystallizing, and that depends on the pressure of crystallization. There are many more questions that could be asked, such as where does this model fall short? What could be added or considered to make this a more realistic simulation of fractionation (more trace elements or REE).

Answers to the questions are typically along the lines of those below:

1) SiO2 changes relatively little, but the low pressure assemblage increases slightly more (overall a lower SiO2 content in the fractionating assemblage). Fe enrichment is significantly greater in the low pressure assemblage (no mineral on the liquidus contains FeO). MgO decreases in both suites fairly equiavalently (about equal in the mineral compositions). Al2O3 increases slightly in both suites, but slightly more in the high pressure suite (more is removed in the low pressure crystallization due to the presence of plagioclase).

2) tholeiitic trend is the low pressure trend based on FeO/MgO enrichment.

3) MgO has the largest percent change from start to finish. This is a compatible element in olivine. SiO2 changes the least (less than 5%) in both pressure crystallization sequences.

4) MgO is compatible in both groups and is decreasing in the magma from start to finish. This makes sense with the crystallization of olivine. 

