GEOS444 Petrology, Spring 2003


  

Dr. Matthew L. Gorring

Chemical Differentiation of Basaltic Magma:  An Interpretation of ICP Data for the Palisades Sill

[Due on Thursday, May 5]
Instructions: 
· Work in groups of two or three.

· Within your groups, discuss the interpretation of the ICP data.  I have given you plots of key elements and a REE plot that show the chemical differentiation quite nicely.  You should focus on these for your interpretations.  Below is a list of things you should address:

1. What is the evidence for the accumulation of crystals (which ones?) in the olivine horizon and the floor zone?  Explain in terms of what phases are present and their D values.

2. What is the evidence for the sandwich horizon as a highly differentiated, late-stage, residual magma?  Does this complement the floor zone?

3. What is the evidence that crystals have been removed from the roof zone?

4. Why doesn’t SiO2 change all that much during the most of the chemical differentiation?

· Individually, summarize your interpretations in a short report (1-2 pages) how the ICP data supports the basic idea that the Palisades Sill is a chemically differentiated mafic intrusion.  You should include a brief discussion on the basic physical mechanism(s) for the crystal fractionation that took place in the sill (gravity settling of individual crystals, sinking of crystal-liquid mush plumes, multiple injections, etc.).  Skim through papers by Shirley (1987), Gorring and Naslund (1995), and Naslund (1998) for ideas on this.

· Hand in Lab #3 (Palisades hand sample and thin sections) with your report.

