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Overview
· Maps, photographs, diagrams, video footage, hand samples, thin-sections, and whole-rock major- and trace-element geochemical data for the Pu‘u ‘Ō‘ō-Kupaianaha eruption from 1983-2009 are used to gain an understanding of petrologic processes associated with active volcanism at Kīlauea Volcano in Hawai`i. 
· A time-series analysis of this nearly continuous, well-monitored eruption offers an opportunity to better understand volcanic and crustal magmatic processes of an active volcano.  
· Crustal processes examined include: Crystal fractionation, mainly olivine with minor clinopyroxene and plagioclase, and magma mixing of evolved and more primitive compositions.
Teaching notes and prior experience for lab
In the pre-lab assignment, students should review background material on the eruption while answering the “study” questions. After your brief introduction in lab, divide the students into four groups for the major phases of the eruption. Have them look at hand samples and thin-sections, and work at plotting XRF major and trace element data to evaluate hypotheses on the causes of geochemical variations during the Pu‘u ‘Ō‘ō eruption. Prior experience using Microsoft Excel is essential for the lab and at least one lecture on hotspot volcanism is beneficial. Computer and internet access is required for the lab.
Background information and pre-lab material
The background information for this exercise is presented as a word document. This material is derived from numerous published resources (see Selected References Kilauea.doc) and our research. This background material should be provided to students one to two days in advance of the lab exercise. The accompanying questions can be answered from the background material and should be returned to the instructor at the beginning of the lab. Encourage the students to examine some of the papers listed in the selected reference list, especially those with an asterisk. 
Organization

1. Pre-lab material provides background utilizing maps, diagrams, photographs, video footage and information of the Pu‘u ‘Ō‘ō eruption with accompanying questions.

2. Examination of hand samples and thin-sections of the Pu‘u ‘Ō‘ō eruption lavas with group partners.

3. Time-series analysis of whole-rock geochemistry from the Pu‘u ‘Ō‘ō eruption to evaluate crustal processes of magmatic evolution. The data analysis can be done on individual computers within the groups for particular intervals of the eruption.
4. Interpretation and synthesis of background information, petrography, and geochemistry, and presentation of results at the beginning of the next lab period.
Additional material

1. References. Selected papers on Kīlauea and the Pu‘u ‘Ō‘ō eruption are provided.*recommended references.

2. Hand samples of Kīlauea lavas are available upon request from Garcia (mogarcia@ hawaii.edu). A representative small sample (~3 x 6 cm) from the four main parts of the eruption in the lab, and of typical `a`ā and pāhoehoe lava types. Very limited supplies are available but you must pay for shipping to your location. 
3. Advanced exercise on Pu‘u ‘Ō‘ō geochemical variations related to mantle processes over time in the eruption is also available, with an accompanying spreadsheet (Puu Oo _corrected XRF data_for additional exercise.xls). 

4. Additional background for instructors.
List of files for the lab

Introductions for instructor

1) Puu Oo_lab_teacher_intro.doc (this document)

Lab activity

1) Puu Oo_prelab_exercise.doc
-This is intended for students to read and complete questions prior to coming to lab. A pdf can be made of the document and sent to students.
2) Puu Oo_inlab_exercise.doc
-This is the lab exercise to be completed in lab by students in groups. However, we recommend that you ask each student to write their own questions with accompanying plots. Several plots have been made for the students, these can be omitted or included. I highly recommend working with line plots in Excel prior to lab, they are not straight-forward to work with.
3) Puu Oo_XRF_data.xls
-This is the geochemical data to be used for the lab exercise. Two plots have been made for the students, in the ‘plots’ sheet, to assist with the process of making plots in Excel.
Supporting materials
1) Puu Oo_additional_exercise.doc
-This is an additional exercise on mantle processes using olivine-normalized major-element data and trace-element data for Pu‘u ‘Ō‘ō lavas.
2) Puu Oo_corrected XRF data_for additional exercise.xls

-This is the spreadsheet for the additional exercise on mantle processes where major element data has been normalized using a method of olivine addition described in Garcia et al. (1996).
3) Selected References Kilauea.doc
-A list of references on Hawai‘i and Kīlauea, and publications cited in the lab exercise.
4) Puu Oo_additional background_instructors.doc
-This is additional information for instructors to help with the inlab exercise on crustal processes.

5) PLOTS_Puu_Oo_XFR_data_instructor.xls
-These are copies of the excel plots that students will make in lab. This is a copy for instructors.
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