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Readership: Professionals and academies in
the Earth sciences, petroleum and mining
industry and geotechnical, mecanical and struc-
tural engineering and anyone interested in
physical properties of natural materials and in
elasticity of solids.

Need: During the past three decades, our
knowledge of the seismic properties of minerals,
rocks and ores has grown enormously, spurred
by the determination of the structures and evo-
lution of the Earth using innovative seismologic
technologies (e.g., reflection profiling, tomogra-
phy, shear-wave splitting), the mitigation of
geological hazards (e.g., earthquakes and vol-
canic activity), and the exploration of mineral
deposits, water and energy resources. This
handbook provides engineers and scientists
with a convenient, compact, authoritative, up-
to-date and systematic compilation of the meas-
ured seismic properties of Earth materials. It
contains almost all the reliable data of P and S
wave velocities and anisotropy of various rocks,
minerals and ores as functions of pressure and
temperature, available in the literature pub-
lished in English and French. It is much more
comprehensive than any previous compilations.

Subject: The handbook is divided into two
parts. The first part addresses the single crystal
elasticity and seismic properties of 53 common
rock-forming minerals, and the overall elastic
moduli of their polycrystalline aggregates. This
part begins with a simple introduction of the
principles and methods for calculating the seis-
mic properties of monophase and polyphase
aggregates from single-crystal elasticity data.
The second part deals with P- and S-wave veloc-
ities and anisotropy of various rocks, ores and
mineral aggregates as functions of pressure,

temperature, and propagation and vibration
directions. Also given are: geographic location,
tectonic setting, lithology, original sample num-
ber, density, porosity, humidity (dry or wet),
and source literature for each sample. Two
tables also summarize chemical and mineral
modal compositions of the samples whose seis-
mic velocities and anisotropy have been meas-
ured. Finally, it presents the relationship
between seismic velocities (Vp and Vs) and den-
sity, seismic anisotropy and the mean Poisson’s
ratio of each main lithologic category, and the
effects of phase transformation on seismic prop-
erties.

Authors: Shaocheng Ji, professor of Earth
Sciences in the Department of Civil, Geological
and Mining Engineering, Ecole Polytechnique
de Montréal (Canada), obtained his B.Sc. from
Nanjing University (China), and Ph.D. from the
Université de Montpellier II (France). He has
been involved in research and teaching in petro-
physics, structural geology and geophysics for
over 15 years. He is the author and co-author of
over 60 research papers.

Qin Wang, a Ph.D. student at Ecole Poly-
technique de Montréal, received her B.Sc. and
M.Se. degrees from Nanjing University. She is
working on the seismic properties of ultrahigh
pressure metamorphic rocks from Sulu, China.

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.
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