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Introduction to Chinese Edition

The electrical method was one of the first geophysical exploration methods to become
widely used at the end of the 20th and the beginning of the 21st centuries in oil, gas and
mineral deposit exploration. The development of a practical use of electrical fields to explore
the earth’s interior began with the pioneering work of the Schlumberger brothers, Conrad and

Marcel, who went on to build one of the world’s most successful geophysical service companies.

Since the time when the Schlumberger brothers began their work, electrical prospecting
methods have been transformed dramatically, starting from a simple resistivity method and
developing into the complicated modern technology based on complex electromagnetic (EM)
surveys with both natural and controlled sources. Not only the methods and equipment have
changed, but our ideas about EM fields, their generation and measurement, and geoelectrical
models used for interpretation have advanced tremendously. For many years, the basic model
for interpretation was a one-dimensional (1D) model of a layered earth, or a two-dimensional
(2D) model. However, in the last decade of the 20th century and the first decade of the
21st century, geophysicists began using three-dimensional (3D) models for interpretation as
well.  This advancement has required developing the corresponding mathematical methods
of interpretation, based on the modern achievements of EM theory and computer science in
numerical modeling and inversion.

It is important to emphasize that the areas of practical application of electrical and EM
methods are very diversified. EM measurements are conducted now on land, in the air, in
the sea, and within boreholes. These methods are applied in mining industry, oil and gas
exploration, geotechnical, engineering, groundwater and environmental geophysics, and regional
and crustal tectonic studies. The first successful application of electrical methods was in the
exploration for the highly conductive metal ores. They were applied in the exploration for
massive sulfide ore fields and disseminated metal ores. Even with the development of other
applications in more recent years, the use of electrical methods in the search for metallic ores

remains one of the most important commercial applications.

There is a large area of application of electrical methods in groundwater studies as well,
because the electrical resistivity of a rock is so closely related to its water content. Another
area of application is the search for geothermal resources, because the resistivity of high -
temperature geothermal zones is very low. In exploration for oil and gas, joint applications of
the seismic and electrical methods have been found to be very successful, especially in recent
years.

The diversity of problems defines the variety of electrical and EM methods that can be
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applied. The number of different modifications of EM methods is extremely large, because
we have the possibility of using different types of transmitters and of measuring the different
components of EM fields in a variety of receivers.

This book presents practically all modern geophysical EM methods based on using both the
natural and artificial (controlled) sources, which represent the major techniques of geophysical
exploration for mineral resources. It was originally published in English by Elsevier. I am very
pleased that this book will be available now to a large community of Chinese geophysicists.

[ am thankful to Dr. Qingyun Di for her support of this publication, and to Dr. Le Wan

for his help in preparation of the Chinese translation.

Michael S. Zhdanov
Salt Lake City, Utah
April, 2015
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