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NEED: An improved understanding of defor-
mation and flow of Earth materials is of pri-
mary importance in studies of geodynamic
processes, and recent advances in the study
of the rheology of polyphase rocks are enor-
mously significant. This book presents an
updated, comprehensive review of the sub-
ject and encourages students and scientists
to engage in challenging research to solve
the many remaining problems. There is an
extensive bibliography to aid further study.
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(China), and Ph.D. from the Université de
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author of over 60 research papers.

Bin Xia, professor and director of the
Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, China. He
obtained his M.Sc. and Ph.D. degrees from
Nanjing University. His research interests are
mainly in the structural geology of Tibetan
Plateau and South China Sea.

CONTENTS

CHAPTER 1. GENERALIZED FLOW LAWS OF POLYMINERALIC ROCKS

Rheology and strength of lithosphere e General characteristics of creep = Experimental deter-
mination of flow laws ® Theoretical analysis ® Prediction of the exponential flow law param-
eters for polymineralic rocks e Prediction of flow law parameters for monophase rocks © Appli-
cations to multiphase rocks ® Comparison with the model of Tullis et al. (1991) e Discussion
and conclusions ® Appendix

PREFACE

CHAPTER 2. EFFECTS OF PHASE CONTINUITY ON RHEOLOGY OF TWO-PHASE ROCKS
Phase continuity and tectonic deformation e Theoretical Analysis e Effects of phase con-
tinuity ® Summary

CHAPTER 3. SHEAR-LAG MODEL AND ITS APPLICATIONS TO RHEOLOGY OF

POLYMINERALIC ROCKS

Theoretical models of strengthening effects = Shear-lag model e Approximations in previous
SLM derivations e Improved shear-lag model e Applications e Conclusion

CHAPTER 4. SEISMIC WAVE VELOCITIES OF POLYMINERALIC ROCKS: COMPARISON

OF THEORY AND EXPERIMENT

Introduction e Procedure of seismic velocity calculations e Comparison of theory and exper-
iment e Discussion ® Conclusions

CHAPTER 5. ELASTIC PROPERTIES OF FORSTERITE-ENSTATITE COMPOSITES: IMPLICATIONS
FOR UPPER MANTLE COMPOSITION

Introduction e Experimental technigue and procedure e Experimental results ® Comparisons
between experimental data and theoretical models ® Implications for upper mantle composi-
tion e Conclusions

CHAPTER 6. COMPOSITE FLOW STRENGTH OF FORSTERITE-ENSTATITE AGGREGATES
Introduction e Experimental technique and procedure e Experimental results e Interpretation
e Comparisons with theoretical models = Summary

CHAPTER 7. PLASTIC DEFORMATION OF QUARTZ-PLAGIOCLASE MULTILAYERS:
IMPLICATIONS FOR RHEOLOGY OF FOLIATED POLYPHASE ROCKS

Introduction e Samples ® Mechanical tests and data ® Microstructures e Mechanical
interpretation ® Implications for tectonic deformation ® Summary

CHAPTER 8. LAYERED RHEOLOGICAL STRUCTURE OF SUBDUCTING OCEANIC LITHOSPHERE
Introduction ® Petrological models of subducting lithosphere e Rheological parameters of
the lithospheric rocks ® Thermal structure of the subducting slab ® Creep strength of the two
types of subducting slabs e Tectonic implications e Diffusion creep of garnetite and its
implications ® Appendix

REFERENCES






