Teaching Notes:

This assignment is based on data from Carmichael (1964).  The petrology of Thingmuli, a Tertiary Volcano in Eastern Iceland. J. Pet. 5, p. 435-460.

I use this exercise in an introductory petrology class, partly to provide an introduction of plotting data in EXCEL and also to provide an example of how major element data can be used in igneous petrology.

Answers to the questions:

1.
The trends for MgO and CaO are controlled primarily by removal of olivine + plagioclase + cpx.  (I want them to see – from a purely geometric perspective – that olivine alone cannot produce the MgO trend.)

2.
An incompatible element will increase with SiO2 – K is the only element that shows incompatible behavior throughout the SiO2 range of these lavas.

3.
The “hump” marks the onset of apatite crystallization.  Prior to this point P was an incompatible element, but one apatite saturation occurs P levels drop with continued crystallization.

4.
Initially Na and K both increase with SiO2, but as Na begins to substitute into plagioclase it levels off.  Conversely, K is not accepted into the structure of any phenocryst minerals so it increases steadily until the end.

5.
Order of crystallization is probably olivine ( plagioclase ( augite ( magnetite / ilmenite ( apatite.  You can determine when ilmenite and apatite begin to crystallize based on when Ti and P begin to decline.

6.
Based on the similarity of the MnO and FeO and TiO2 variation diagrams, it appears that Mn is incorporated into ilmenite and/or magnetite.

7.
Sample 25 contains accumulated olivine.  It plots on a mixing line between olivine and sample #1.

