Note to Instructor: Using lavas of the Central American volcanic arc (CAVA) to teach about petrogenesis of igneous rocks in subduction zones

Note to Instructor:  This “mini-lesson” is best done in “mixed mode”, alternating between materials presented by the instructor (using powerpoint “CAVA Petrological Overview”) and student reading of material in handouts 1 & 2 and completion of the exercises in Handout 3. All of the figures in the handout are provided in the Powerpoint, but not all of the powerpoint figures are presented; Powerpoint slides are also labeled in the lower left if and how they occur in the handout.  The instructor is encouraged to modify the Powerpoint so as to be useful for their classes and syllabus.  We recommend that students read “Handout Part 1” first, then the instructor should present the Powerpoint segment “Part one: background”.  After this, the students should read Handout 2, then the Instructor should present the Powerpoint segment “Part two: Modes, Major elements, and Norms: Cerro Negro and Ilopango”.  Finally, the students should complete the exercises in Handout 3.  An answer sheet for this is provided. 

The skills that students will learn/practice in this activity include:
· Calculation of important geochemical parameters such as the Mg# (Magnesium number),
· Visual estimation of mineral percentages (modes)
· Calculation of normative mineralogies
 
The concepts that are emphasized through the activity are:
· connection between rock mineralogy and geochemistry via comparison of modal and normative mineralogies,
· recognition that arc magmas are generated by melting of different sources (crust vs. mantle), and 
· understanding that certain major element compositions can be useful as first order differentiators to identify primary mantle magmas.

[bookmark: _GoBack]We assume that students already already have basic knowledge of:
· hand sample and thin section properties of common igneous minerals
· igneous rock hand description, identification and classification
· volcano types
· plate tectonics

TIME COMMITMENT:
The student should read Handout 1 before class.  Introductory lecture (with Powerpoint presentation) with a fair amount of discussion took RJ Stern class at U TX Dallas 1.25 hours.   After lecture, students should read through Handout 2 and begin working on Handout 3 (Student Activity Sheet) in lab period, but they are unlikely to finish in 1.25 hour lab session (which is what we had at UTD).  It may be possible to finish the exercise in a 3 hour lab period with concentrated effort.  We gave the students one week after lecture to complete and turn in exercise.

STUDENTS SHOULD BRING: calculator
INSTRUCTOR SHOULD PROVIDE: Spreadsheet for calculating CIPW Norms, or access to internet where this can be downloaded by student

Note to Instructors and Students:  For classes interested in learning more about the Central American volcanic arc, several other “mini-lessons” in the SERC collection < http://serc.carleton.edu/margins/collection.html > provide activities that give also give detailed information including:
1. “Physical & Chemical variations along the Central American Volcanic arc”: Students use data compiled for the NSF MARGINS program to compare heights, volumes, and whole-rock compositions of 39 Quaternary volcanic centers along the Central American arc, together with crustal thicknesses, to assess the possible sources of the magmas and the petrologic processes that have modified them prior to eruption. [http://serc.carleton.edu/margins/minilessons/17640.html]

2. “Volcanoes of Central America”: Students plot volcano locations on a basemap to evaluate right-stepping offsets of the volcanic front of an active arc, Central America. [http://serc.carleton.edu/margins/minilessons/32427.html]

3. “Serpentinite in Subduction Zones: How do we find it, and how common is it?”: Students use mineralogical, petrological and geophysical information from MARGINS Subduction Factory focus sites (Izu-Bonin-Mariana and Central America) to draw conclusions about the nature and occurrences of serpentinites in subduction zones. [http://serc.carleton.edu/margins/minilessons/35304.html]

4. “How slab dip affects the location of volcanoes”: Students explore the relationship between depth to the subduction zone and locations of arc volcanoes using data for Central America. [http://serc.carleton.edu/margins/minilessons/32029.html]
5. “Chemical Inputs and Outputs at Subduction Zones”: Students analyze global geochemistry from EarthChem online geochemical databases, GeoMapApp and Excel to create hypotheses regarding possible geochemical inputs at subduction zones. The activity focuses on Central America and Cascadia. [http://serc.carleton.edu/margins/minilessons/17590.html]

6. “What goes into making volcanic arc magmas, and how do we know it?”: directed reading exercise for undergraduates in a junior- or senior-level petrology course aimed at leading them through the how and why of our current views on arc petrogenesis. [http://serc.carleton.edu/margins/minilessons/35168.html]

7. “Plate tectonics as expressed in geological landforms and event”: This exercise uses in part MARGINS sites as examples for students to explore plate boundary processes using Google Earth and GeoMapApp. [http://serc.carleton.edu/margins/minilessons/PTLandforms.html]
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