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1 Introduction to active plate-margin tectonics

2 Overview of trench-arc-backarc systems

3 Seafloor and sub-seafloor observations

4 Thermo-hydrogeological structure at plate boundaries

5 State of subduction zones (pressure/temperature/stress/fluid)
6 Subduction zone megathrust earthquakes and tsunamis

7 Phenomena specific to active margins (hydrate, mud diapir, etc.)

8 Exam & Wrap-up
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Title: Solid Earth Science Total 20 hours

Description
This course is divided into 2 parts:.

In part 1, we introduce some basic knowledge on the state & properties of subduction
zones. Most of geological/tectonic processes occur along the plate boundary. We start
with understanding that the plate movement is motivated by the release of earth’s internal
heat energy. We then attempt to understand the state and properties of subduction zones
(e.g. thermal hydrological and geomechanical features) that have been revealed through
seafloor and borehole observations. The mechanism of subduction zone earthquakes will
be shown as a strain release process along the plate convergent boundary.

This course targets graduate students (master-course level) who has a basic skill on
geophysics. Knowledge on differential equations is preferred but not mandatory.

In part 2, we introduce prospecting methods of the electrical conductivity and several
topics on electromagnetic methods to monitor crustal activities.

Electrical conductivity is one of the most important physical parameters, and is sensitive
to temperature, existence of interstitial fluids such as water and melt, and chemical
composition. | begin with introduction of basic characteristics of the electrical
conductivity and discuss its importance on elucidating mechanism of crustal activities.
Then | introduce fundamentals of the major methods to estimate subsurface electrical
conductivity structure; magnetotelluric (MT) method. Since the MT method has become
a powerful tool to estimate deeper structure, | introduce several topics on it, covering data
acquisition, data processing, forward and inverse problems, and its application in the field,
which includes our experiment in the NE part of China.

By monitoring fluctuations of electromagnetic field, we can estimate fluid motion (by
electrokinetic phenomenon), variation of stress field (by piezomagnetic effect), variation
of subsurface temperature field (by thermal magnetic effect), and so on. By monitoring
temporal variation of the electrical conductivity structure, we can know temporal
variation of the physical state of the subsurface rocks. Thus, as the last part of this course,
I introduce several topics on electromagnetic monitoring to elucidate geophysical
mechanisms of crustal activities such as earthquakes and volcanic eruptions.
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Part 1: State & properties of subduction zones (8 hours)

By Dr. Masa Kinoshita

1 Introduction to active plate-margin tectonics

2 Overview of trench-arc-backarc systems

3 Seafloor and sub-seafloor observations

4 Thermo-hydrogeological structure at plate boundaries
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Part 2: Solid Earth Electromagnetism

By Dr. Makoto Uyeshima (12 hours)

1-3. Basic characteristics of electrical conductivity (3 hrs)
4-6. Magnetotelluric (MT) method (3 hrs)

7-9. Electromagnetic monitoring (3 hrs)

10-12. Exam & wrap-up (3 hours)

Proposed schedule:

Day 1 (June 25; morning): 4 classes (Kinoshita, 1-4)
Day 2 (June 26; morning): 4 classes (Kinoshita, 5-8)
Day 3 (June 27; morning): 4 classes (Uyeshima, 9-12)
Day 4 (June 28; morning): 4 classes (Uyeshima, 13-16)
Day 5 (June 29; morning): 4 classes (Uyeshima, 17-20)



