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SYNOPSIS

This Collection contains 12 papers, including more than 70 diagrams, charts
‘and  tables, with about 150, 000 Chinese characters in all, and with a Chi-
- nese-English table of contents, Editor's Note. synopsis and ‘abstracts of
papers attached.It overviews and comments on the status qub of observation
and research -on seismomagnetic effect in the world; mainly deals with the
progress made in seismomagnetic research in some earthquake-prone countries
such as China, the United States. the Soviet Union and Japan;and expounds
 the physical fundamentals of seismomagnetic phenomena and methods for
analysis 'o,f seismomagnetic  information; and also outlines the conditions
of geomagnetic instruments and the geomagnetic stations all over

5

the world.
The purposes of editing and publishing this Collection is to provide the

status quo and the developing direction of seismomagnetic research in the
-world in order to promote further development of such work in this field
in our country, and especiatlly to play an actively. motive role in such
aspects of research as predicting earthquakes by geomagnetism, physical fun-
damentals of seismomagnetic effect, extraction methods of seismomagnetic in-
formation, field observation and experiments on tectonomagnetic effect.

This Collection can serve as reference for scientific and technical work-
ers in seismology, - geomagnetism, - geophysics and other related fields of na-
tural sciences; for teachers and students of relevant subjects in universities
and colleges; as well as for other related agencies or individuals.
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EDITOR’S NOTE

“Seismomagnetic Research in the World——The Collection of Papers 03 of Re-
cent Developments in World Seismology”. overviews and comments on the pre-
sent status of observation and research on seismomagnetic effects in the world;
mainly deals with the progress made in seismomagnetic research in some earth-
quake-prone countries such as China. the United States, the Soviet Union and Ja-
pan; and expounds the physical fundamentals of seismomagnetic phenomena and
methods for analysis of seismomagnetic information.In addition, it also outlines
the conditions of geomagnetic instruments and the geomagnetic stations all over
the world. '

The Collection we edited and published aims to provide the present status
quo and the developing direction of seismomagnetic research in the world to ab-
sorb their beneficial thinkings and findings in order to promote further deve-
lopment of research work in this ficld in our country. )

With the aim of pushing on the research work about predicting earthquakes
by geomagneﬁsm. the State Seismological Bureau of China organized the sei-
smological scientists and technicians to sort out geomagnetic data and materieals
during the years of 1983 to 1984.The paper“Observation and Research of Seis-
momagnetic “Effect in China”in this Collection reviews this sorting-out work and
its main results, and more comprehensively reflects the present staius of
seismomagnetic observation and research in our country. Although the} research
into seismomagnetic relationship and methods of predicting earthquakes by geo-
magnetism remain to be continuously strengthened in the future, great progress
has been made in the observation of seismomagnetic phenomena, research on the
physical fundamentals and trials of predicting earthquakes by geomagnetism.

As early as the end of the nineteenth century. people already paid attention
to the relationship between anomalous variations of the geomagnetic field and
earthquakes. With a comprehensive survey of the observational history of the
last hundred years about seismomagnetic phendmena, it can be divided into
three stages: 1. Before 1950, as geomagnetic observation instruments were
of low precision, poor stability, and less consideration was given to the
elimination of other interference factors (for example, geomagnetic diurnal
variation, magnetic storms. etc.).so at that time, anomalous phenomena
observed were mostly unreliable. 2. By the 1950’5, as proton precession
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magnetometers with high precision and good stability were invented and used,
observational conditions of seismomagnetic phenomena were essentially changed,
and some more believable results of earthquake examples were obtained. 3.After
the 1970"s, the main features of seismomagnetic observation was the deployment
of measuring points (2—5km between points of high precision and stations 20—30
km between stations) in order to get more reliable results of earthquake examples.
Some of which mentioned in this Collection are all results of dense observations.

Supplementing each other with the observation of seismomagnetic phenomena
is the research into. the physical fundamentals of the seismomagnetic effect. The
research history of piezomagnetic effect is ‘longer, and with fuller developed éex-
perimental and theoretical work.Therefore, it is the main physical fundamentals of ,
seismomagnetism which is accepted by most scholars. However, quite a few ob-
servational facts do not tally with piezomagnetism, so people put forward phy-
sical mechanisms of various kinds to account for the seismomagnetic phenomena,
such as magnetic induction éffect,magnetostriction effect, electrokinetic magnetic
effect,the_rmo~magnetic effect. It may be seen that both seismomagnetic phenomena
themselves and their physical fundamentals remain to be deeply studied.

Another important aspect of seismomagnetic effect research is the extraction’
method of seismomagnetic information. This problem has been discussed in some
articles of this Collection.In principle, for the extraction of seismomagnetic ef-
fect, comparison of the observational data in seismic and aseismic areas 1s usual-
ly used. Any new method of extractmg seismomagnetic information ought to be
able to discrease or even eliminate mterference noise, and to bring out tne reliable
seismomagnetic information.

At present, predicting earthquakes by geomagnetism is still in the trial and
lesting  stage. Yet the geomagentic method can be regarded as a hopeful
means for predicting earthquakes, and its main basis as follows: 1. Findings

of geomagnetism _provides necessary knowledge in the work of predicting earth-
quakes by geomagnetism, and there exist not only mature techniques in geo-
magnetic observation, but also normal background laws for analysing seismomag-
netic effect; 2. The physical quantity is definite, interference factors are clear-
er, and there are some methods of eliminating interferences and extract ing
seismomagnetic information, besides, some more reliable earthquake examples in’
connection with geomagnetism have been accumulated; 3, seismomagnetic phenomena
possess more sc;entnfxc physical fundamentals, among them is the traditional piezo-
magnetic effect which has been confirmed in the laboratory, and there are
also some field testing evidence; 4. There are some successful cases and prac-
tical experiences of predicting earthquakes by geomagnetlsm at home and abroad,
showing that there are good prospects for predicting carthquakes by geomagnetism.
Natrally, predicting earthquakes by geomagnetism is still a very difficult scientific
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'research problem, it still has a Iohg way to go to really reach the goal of
practical prediction. In seismomagnetic research and testing earthquake prediction
by geomagnetism, the key to the question is to strengthen field observation.
Therefore, the layout of seismomagnetic observation points and observation re-
sults of seismomagnetic phenomena occupy wide coverage in this Collection.
Significant progress of research into seismomagnetic relationship and earthquake
prediction by geomagnetism will mainly depend on observational results of
field seismic sites.Therefore, we have to uphold and strengthen the work of
field observation, and should actively carry out testing observation and research
on structural geomagnetic effect. . |

The compilation of this Coilection is organized by Mao Tongen, Zhan
Zhijia, Lu Zhenheng, Chen Yingfang and others. It is grateful to Comrade
Chen Zhangli for his support and direction in the process of compiling. this
Colleciton.

This Collection are compiled in haste, so there are bound to be over-
sights and omissions or mistakes, criticisms from readers are warmly welcome.

This Collection is published as one of the series of “Recent Developments
in World Seismology”.In time sequence, “The Special Issue On Earthquake
Research and Preparedness: Countermeasures in.Various Countries” (1980) as
the Collection 01 of RDWS;and“A Collection of Papers On World Seismo-
sociology ” (1982) as the Collection 02 of RDWS were also edited by the Edi-
torial Board of RDWS and published by the Scientific and Technological Do~
cumentary Publishing House. They are hereby addtionally remarked as above.
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