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Editorial Note  
 

 

Roman Teisseyre was one of the pioneers of applying the 
dislocation theory in geophysics. The present book recollects 
his major publications of the years 1961−1990, the 
milestones in the consecutive stages of the development of 
the Theory of Earthquake Premonitory and Fracture 
Processes. The collection reproduced here, showing the 
evolution of the Author’s ideas, is sort of backup and 
supplement to monographic publications and gives the reader 
an easy insight into some top positions representing 
numerous papers scattered over various journals and books.  

The idea of republishing some of Teisseyre’s early publications, which 

exerted a lasting influence on seismic foci modeling and the theory of defects, came 
about when we realized that he had awarded the Title of Full Professor exactly half 
century ago, at the age of 38. To commemorate this 50-th anniversary, we decided to 
come back to the early years of his scientific work and emphasize his role in the 
development of modern theoretical geophysics at those times.  

Teisseyre’s scientific career, began at the Warsaw University, has been 
mainly associated with the Institute of Geophysics, Polish Academy of Sciences; he 
organized and led the modern center of theoretical earthquake research, and was the 
Institute’s Director in 1970-1972 and Deputy Director in 1960-1970 and 1973-2001. 

Teisseyre’s achievements were widely recognized, already very early; he was 
nominated Member of Polish Academy of Sciences in 1969, and Foreign Member of 
the Finnish Academy of Science and Literature in 1975. He was Vicepresident of the 
European Seismological Commission in 1970-1976, and its President in 1976-1978. He was 
UNESCO Expert at the International Institute of Seismology and Earthquake Eng., 
Tokyo, Japan, in 1965-1966, and Visiting Professor at the University of Trieste, 
Italy, in 1979-1980, University of Strasbourg, France, in 1984, and Hokkaido 
University, Japan, in 1999. He was head of  the  Geophysical Expedition to Vietnam 
during the International Geophysical Year 1957-1960.   

The outstanding accomplishments in global and mining seismology, with 
special emphasis on earthquake precursors, were the basis for granting him the 
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honoris causa doctorate by the AGH University of Science and Technology in 
Cracow.  

The present book contains also an introduction written by Roman Teisseyre, 
which  outlines his newest, innovative ideas he is now working on. The problems 
concern an application of some elements of quantum theory, namely, the distribution 
of ideal black body radiation, to the description of energy release in some 
geophysical phenomena.  

A very broad and complete bibliography of Teisseyre’s publications gives 
evidence of a variety and diversity of scientific topics the Author dealt with, the 
innovative attitude to the studied problems, and his role in the scientific community.  

                                                            Zbigniew Czechowski and Anna Dziembowska  

 

 

 

Roman Teisseyre awarding the title of Doctor Honoris Causa from the AGH 
University of Science and Technology in 2004   
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Roman Teisseyre among his coworkers, friends and guests celebrating his 80. 
birthday at the Institute of Geophysics PAS in 2009 
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Preface 

Zbigniew Czechowski 
Institute of Geophysics, Polish Academy of Sciences,  

01-452 Warszawa, ul. Księcia Janusza 64, Poland 
 

The classical theory of elasticity or plasticity is not able to describe processes of large 
deformation and destruction taking place over vast areas of very complex and inhomogeneous 
media, which are the object of geophysical research. It is necessary to introduce defects, 
cracks and dislocations, and rules of their evolution. First studies of dislocations (by V. 
Volterra and C. Somigliana) date back to the XIX century and were related to continuous 
media. The dislocation theory  has experienced a very fast  progress, owing to its applications  
in solid state physics. The importance of this generalized approach to the mechanics of 
continuous media consists in the introduction of a concept of inhomogeneous internal stresses.  

     In geophysics, the use of the theory of dislocations and cracks in the problems of 
elastic continuum evolution has its deep justification for description of seismic events. The 
observed tectonic dislocations may reach huge dimensions. The internal structure of the 
Earth’s crust is a crucial element in the analysis of earthquake processes. The earthquake 
mechanisms can be divided into three groups: The first is the modeling by means of the 
system of  body forces grouped in the source, the second one is focused on the dislocation 
processes (kinematic models), and the third deals with the evolution of cracks (dynamic 
models). The first and second group can be interrelated by the equivalence between the force 
distribution and the dislocation field, while the second and third group are linked by the 
possibility of description of cracks by means of a continuous dislocation field. Hence, the 
dislocation theory may offer some universal and sound description of real processes in 
earthquake sources.   

Professor Roman Teisseyre was one of the pioneers of applying the dislocation theory 
in geophysics. The first attempts at incorporating this theory to geophysics were made in 1956 
by A.V. Vvedenskaya, who considered the problem of abrupt formation of dislocations as a 
seismic source model. Research of  J. A. Staketee  (1958) was restricted to static problems. 
The author has shown how the Griffith crack can be modeled by means of dislocations. 
Already in the next year, there appeared the paper by Z. Droste and R. Teisseyre (1959), in 
which the authors emphasized a relation between the stress field and dislocation field in the 
context of spatial distribution of inhomogeneities in the Earth’s crust and the location of 

seismic processes. The problems of dislocation motion, grouping and growth were treated as 
an important earthquake mechanism. This publication was the beginning of many-year 
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involvement of Roman Teisseyre in dislocation models of seismic foci and the theory of 
defects in a continuous medium.  

The present book recollects selected Teisseyre’s publications, which can be considered 
the milestones in the consecutive stages of the development of the Theory of Earthquake 
Premonitory and Fracture Processes, published in old issues of journals which are now barely 
available, namely Acta Geophysica Polonica and Publications of the Institute of Geophysics,  
Polish Academy of Sciences. The papers demonstrate both the  contemporary state-of-the-art 
relating to the earthquake mechanisms and the dislocation theory as well as creative 
endeavors of the researcher to combine the two branches of science and their joint 
development in the frame of the new theory just formulated. 

In addition to reprints of eight publications, the book contains a full, very rich 
bibliography of  Teisseyre’s publications and a chapter outlining the problems on which the 
Author is currently working. 

The first reprint is a comprehensive  treatise of 1961 which, basing on the experience 
gained in preceding years, presents the rudiments of the Dislocation Theory of Earthquakes 
(DTE), and, in particular, the sources and mechanism of dislocation formation, seismic energy  

The second paper, of 1964, is focused on the determination of the energy of 
earthquakes whose source is modeled by the contour dislocations. The formulae proposed 
follow from the calculation of energy concentrated in cylindrical vicinities of dislocation 
lines, and the numerical assessments agree with observational data.  

A very interesting approach to the thermal stresses, associated, e.g., with convection in 
the Earth’s interior, is presented in the paper of 1960 (third reprint). The use was made of the 
method of representation of thermal deformation by the equivalent distribution of 
dislocations. 

A good model of the behavior of plastoelastic geological material is the glacier 
motion. A consecutive paper, of 1978 (fourth reprint), deals with this problem, presenting 
differential relations between the stress field for Maxwell’s plastoelastic medium and the 

distribution of dislocations and dilatations in such a medium. 

A process of creep-type displacement may be a cause of seismic zone migration. In the 
fifth paper, of 1980,  the Author discusses a possibility of a movement of deformation zones 
as a result of dislocation motion, which convey local stress fields and may evoke changes  in 
the material constants of the medium. 

In the next paper (sixth reprint), the dislocation theory is used for describing the 
processes taking place in a medium prior to the earthquake. The paper presents a sequence of 
processes in which the dislocation distribution leads to the formation of shear cracks and 
tensile cracks,  

The seventh reprint, of 1985, presents a mathematically refined theory of premonitory 
plastic processes in a medium before an earthquake, and a devastating energy release of the 
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medium during the earthquake. The creation and propagation of cracks are described by the 
evolution of a respective dislocation field, but the rebound process during crack joining 
coalescence is described by a field of virtual cracks.  

The last reprint in this book, being a synthesis of the former research, is the paper of 
1990, which contains a summary, revision and some modification of the Earthquake 
Premonitory and Rebound Theory, developed by the Author, and its very important 
amendment by incorporating thermodynamical aspects.  

It is to be emphasized that the theory was then widely described in a comprehensive, 
widely recognized monograph Theory of Earthquake Premonitory and Fracture Processes 
(Polish Scientific Publishers,  1995). However, unlike  the monograph, the chronological and 
suitably selected set of reprints of Teisseyre’s papers provides other, in my opinion very 
valuable outlook,  such as a possibility of following the evolution of thoughts and concepts of 
the researcher in his consequent endeavour for developing a new theory, and a possibility of 
observing how his research techniques and tools have been evolving. These aspects are 
usually disregarded in scientific teaching, which is concerned with the current state-of-the-art  
alone.  

The present book contains also a short introduction in which the Author outlines his 
newest ideas relating to a possibility of applying some elements of quantum theory, namely, 
the distribution of ideal black body radiation, to the description of energy release in some 
geophysical phenomena.  

A very broad and complete bibliography of Teisseyre’s publications gives evidence of 
a variety of scientific topics the Author dealt with, and innovative attitude to the studied 
problems.  
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Dislocation Theory in Earthquake Modeling: 
Introduction to the Collection of Early Papers  
and Some New Ideas in Earthquake Theory 

 

Roman Teisseyre 
Institute of Geophysics, Polish Academy of Sciences 

01-452 Warszawa, ul. Księcia Janusza 64, Poland 
 

 

The main aim of this book is to summarize the consecutive steps in the application of the 
dislocation theory in earthquake modeling. My colleagues asked me to re-publish some of my 
early papers on this topic. The reproduced papers were issued over the  years 1961-1990 in 
Acta Geophysica Polonica and Materiały i Prace (Publications of the Institute of Geophysics, 
Polish Academy of Sciences) and are hardly available now.   

 My next theoretical results and formulation of the Asymmetric Continuum Theory 
have been comprehensively described in a series of monographs and papers, as indicated in 
the Bibliography prepared for this issue. These newer publications are widely accessible on 
line and in printed form.  

I am currently working on further developments of the  Asymmetric Continuum 
Theory with the shear and rotation strains  and include the quantum processes. I am taking 
into account  doublet continua with the elasticity and time rate plasticity, using a special 
definition of plasticity.  I am also trying to include, as an important counterpart,  the electric 
and magnetic fields.  

It is assumed that the shear strain amplitudes prevail in an elastic continuum, while the 
rotation strains might be much smaller, even difficult to be observed. Reversely, the rotation 
strains can  be more  remarkable in the plastic part of the continuum. However,  the space and 
time derivatives of the shear and rotation strains must always follow the release-rebound 
relations.  

Finally, I am applying the synchronous quantum processes which appear  due to the 
deformation fields related to the fracturing and other extreme processes at the Planck black  
body radiation. Moreover, in this approach any molecular motions can be related to the  
quantum synchronous processes.  
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In this way, it may be presented how some synchronous quantum processes could lead 
to the fracture events and, in a similar way, the lightning and aurora events related directly to 
the electron motions; moreover,  the lava flows and the rotations in liquid Earth’s core may be 
included too. 

Of course, the synchronous quantum-related processes appear in all radiation 
processes; however, I will consider only those synchronous quantum processes which are 
related to the deformations, the shear and rotation strains, and lead to the Planck body 
radiation. 

On this basis it is possible to assume that the strain energy can be comparable to the 
energy  of the quantum synchronous processes with the black body radiation. It is to be noted 
that my considerations are confined to the processes under the thermodynamic  equilibrium.   

A new monograph is now in preparation. Its tentative title is: Asymmetric Doublet 
Continua and Quantum Synchronous Processes. These quantum processes relate, first of all, 
to the formation of the World  (energy release and space/time formation). The present book 
concentrates on the fracture processes.  
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 Roman Teisseyre’s Bibliography  
over the Years 1953-2016 

compiled by Anna Dziembowska and Zofia Okrasińska 
Institute of Geophysics, Polish Academy of Sciences,  

01-452 Warszawa, ul. Księcia Janusza 64, Poland 
 

We present here the bibliography of Professor Roman Teisseyre, key person in the 
whole publishing activity of the Institute of Geophysics, Polish Academy of 
Sciences. His full scientific career has been associated with the Institute; he 
organized and led the modern center of theoretical earthquake research, and was the 
Institute’s Director in 1970-1972 and Deputy Director in 1960-1970 and 1973-2001. 

Teisseyre belonged to the group of first editors of  Acta Geophysica Polonica 
(now Acta Geophysica) since the very beginning, being the Editor-in-Chief in 1995-
2005. The bibliography quotes his article in Volume 1, issued in 1953. He was also 
one of creators and Head of Editorial Board of Materiały i Prace Zakładu Geofizyki 
PAN (1963-1976), later transformed into the series Publications of the Institute of 
Geophysics, Polish Academy of Sciences. He was also very strongly involved in 
creating, in cooperation with Springer Verlag,  the book series GeoPlanet: Earth and 
Planetary Sciences Series, being member of its editorial board and frequent author.    
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We made every possible effort to retrieve the whole, extremely rich collection 

of Teisseyre’s publications, including not only the strictly scientific ones. The entries 
are grouped in years. Each year, they are listed, roughly speaking, in the following 
order: The list  begins with books/monographs, he wrote or edited, followed by 
scientific papers, short communications,  popular science articles and obituaries.  Of 
great help were the bibliographies compiled by Dr. Kazimiera Warzechowa, issued 
in Publications of the Institute of Geophysics, Polish Academy of Sciences.  

 Worth emphasizing are the numerous comprehensive monographs, giving the 
state-of-the-art of earthquake physics over the years. The books include the 
monumental 6-volume monograph Physics and Evolution of the Earth’s Interior, 
issued by Polish Scientific Publishers PWN, and more recent ones, issued by 
Springer Verlag.  

 

                                                                                    Warsaw, January 2017  
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