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EPSC 530 – Volcanology
Winter 2019
Analogue models for magmatic and volcanic processes

Since we can’t see magma chamber processes directly, we must use other means to characterize and understand their behaviour. Samples of magma chambers, such as plutonic rock and volcanic rock suites, can be studied for their textures, petrology, and chemistry. Magma chambers can be imaged geophysically. Numerical models of magma chamber convection, mixing, and so forth can be constructed. Small-scale replicas, or magma analogues, can be made in the laboratory, and the associated experiments can shed light on magma chamber processes. This is what we are going to do for the first part of the course.

Each group will plan, design, carry out, interpret, and write up a series of experiments, and the results will be presented orally on 27 February. Do some research and thinking during the first lab and afterward, then write up a half-page proposal (single-spaced, Times New Roman 12 point) for your study which is due at the beginning of class on 23 January. We will give feedback to each group the same day.
The schedule will be as follows:

16 Jan:

prepare analogue experiments

23 Jan:

submit proposal, prepare experiments

30 Jan:

run analogue experiments

6 Feb:

run, analyze analogue experiments

13 Feb:

analyze experiments

20 Feb:

analyze and write up experiments

27 Feb:

oral presentations, hand in lab report

The two types of experiments to be undertaken are as follows:
1. Microscopic-scale melting and crystallization (reading: Means and Park 1994): A series of solutions on thin sections will be melted and crystallized, with various initial starting conditions. The experiments will be imaged using photomicrographs taken at fixed time intervals, in order to document the melting and crystallization processes present. The objective is to understand the time-varying properties of melting and crystallization in an igneous system.
2. Magma chamber recharge (reading: Sparks et al. 1984): A series of experiments will examine both dense and light inputs to magma chambers. The goal is to gain insight into the behaviour of open magma chambers. Choose to do either dense inputs or light inputs, but not both. You can vary the density contrast, the viscosity contrast, the recharge rate (Q), the amounts of crystals, and the amount of bubbles. Start simple, and don’t change too many variables. It is better to do fewer experiments well rather than lots of experiments for which you may not have sufficient time, leading to a superficial study.

In your experiments, be ambitious but not over-ambitious. Start simple and build complexity slowly. You will make errors and misjudgements (we all do); this is normal, but make sure you account for this factor in your planning and execution. I have built in a certain amount of “playtime” so that you can familiarize yourselves with the materials and setup which you will ultimately use. So experiment with different approaches, then decide what is feasible and will provide the best return for your efforts when you undertake the experiments for real. 
A key issue to consider and spend time on is imaging. Sarah, David and I will help you with this. It is easy to obtain poor-quality images which document your experiments. It requires time and effort to obtain high-quality photos, video, etc. So spend time on this aspect and do tests until you are confident that your photos and/or video will work well for the real experiments.
Each group’s report should comprise roughly 10 pages of text (Times New Roman 12 point double-spaced) plus tables and figures as appropriate. Keep all supplementary electronic materials (e.g., photos, video, Matlab programs, spreadsheets, etc.) on a memory stick which should be handed in with the report. Each group’s oral presentation should be 10 minutes with a few minutes for questions.

Sarah, David, and I are available to help and advise.
