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Name: Tayyaba Mateen

This thesis comprises of the investigations carried out to provide evidences for the contrast in mechanical
properties of crustal rocks. The Iwakuni area in the Ryoke metamorphic belt, SW Japan has been chosen
for this study. In this area, pelitic schists have been altered by a hydrothermal silicification process
producing silicified and non-silicified rock layers occurring over a limited area of 1 km?®. These layered
rocks have been sampled to test the influence of chemical changes in rock composition on the mechanical
properties of the rocks such as ductility. Physical properties have not been quantified directly however
microstructure (texture of rocks observed using optical and scanning electron microscopic techniques) of
the rocks has been studied to provide evidence for a change in ductility of pelitic rocks due to alteration
by silica-rich fluids. The existence of fluids responsible for inducing the contrast in ductility is consistent
with the geophysical observations recognized as ‘seismic bright spots’.

Chapter 1 gives a background on the study of geo-fluid related seismic bright spots and Poisson’s ratio
anomaly. Besides hydrocarbons there are plenty of other phenomena that may cause bright spots to
appear on seismic data in general. In Japan, fluid-filled rock matrix is one possibility.

Chapter 2 talks about the regional and local geological setting of the Iwakuni area in the Ryoke
metamorphic belt. It also describes the unique occurrence of hydrothermally altered rocks in the study
area and those observations have led us to the investigations in chapter 3.

Chapter 3 explains the study methods employed in this work from field sampling to the laboratory
treatment of samples. Mainly the techniques of optical microscopy (OM), scanning electron microscope
(SEM) based electron backscatter diffraction (EBSD) and SEM Cathode Luminescence (CL) have been
used to characterize the deformation in samples.

In Chapter 4, all the results and analyses are presented and inferences are drawn about the differences in
rock samples occurring due to hydrothermal alteration. Mainly the difference in extent of deformation in
rocks is discussed and the effect of hydrothermal alteration on mechanical properties of rocks is
constrained.

Chapter 5 presents our conclusions from the results in Chapter 4 and the hypothesis that chemical changes
induced by metasomatism may change the physical properties of rocks such as the rock’s response to
ductile deformation.

In Chapter 6, we give the perspectives for this work. Related future studies that can be carried out to
validate our hypothesis are also summarized. Geochemistry including the stable and radioactive isotope
studies may uncover the sources of chemical changes in rocks and provide information on fluid
movement in the subsurface.



