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SEISMIC SURVEY FOR MINERAL
EXPLORATION

( Abstract)

Xu Mingcai Gao Jinghua Chai Mingtao Wang Guangke Rong Lixin Liu Jianxun

The seismic survey for base metal exploration is an extremely complex topic. The seismic
survey technology under complex conditions have obtained some research results, some good
geological prospecting effects. This book is the summary of our research results.

The book consists of the introduction, the first to the eighth chapter and the conclusion. In
the introduction, the significance, the complexity as well as the present situation of the seismic
survey for mineral exploration are mainly discussed. The goal enables the reader to have a
preliminary understanding to the seismic survey technology in base metal investigation. In the first
chapter the authors introduce the main method technologies which are used in the mineral
investigation, and introduce emphatically the scattered wave seismic method as well as the ground
seismic tomography technology except conventional reflection and refraction method. In the second
chapter, the metallic ore deposits, physical properties of rocks and ores are stated. The seismic
geological conditions in mine are extremely complex due to the influences of metallic ore deposit,
structure perturbation and lithologic deterioration factor etc. For developing the mineral seismic
survey well, it is essential to understand with the origin of metallic ore deposit, and the density
and the velocity distribution characteristics related to seismic geologic conditions, in the
application of the mineral seismic survey. The third and fourth chapter discuss the physical and
numerical model results related to metallic ore deposit. The results have the guiding sense to carry
out the seismic survey in mineral exploration. The fifth chapter expounds the seismic data
acquisition technologies for base-metal exploration, including the acquisition technology under
hard rock environment. The sixth chapter discusses the seismic data processing and the
interpreting technology for mineral investigation. It includes the scattered wave data processing
technology besides the seismic reflection data processing technology. The seventh chapter
introduces the vertical seismic profile technology. The eighth chapter introduces the results of
seismic experiment and application in the different type mineral deposits, the validity of seismic
method in the mineral exploration.

Because detecting depth of the seismic method is deep, the resolution high, survey result is
reliable,, the seismic method has its advantage in mineral exploration for seeking the blind ore
body and hidden ore body. The seismic method may detect control structure of the ore, lead
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structure of the ore and the underground rock mass, as well as the rock mass with internal
inhomogeneity, and may carry on transversal tracing and the connection between ore bodies
revealed by drilling according to the seismic section and samples obtained in drilled hole. We can
enhance the effects of seeking the deep hidden orebody, and reduce the numbers of drill holes and
the exploration cost through analyzing the control structure and the rock mass with internal
inhomogeneity detected by seismic survey, as well as the data about the geology and the
geophysics, geochemistry, and carrying on the integrated interpretation according to mineralization
pattern of the measured area.

Finally, we point out developing direction of the seismic survey the for mineral exploration.
In order to solve geological questions of the control structure and the host ore strata, and to
determine accurately the ore body and the key structure position and the shape, the three
dimensional seismic exploration will become the development direction of the seismic prospecting
for metallic ore deposit.

“Everything is difficult at the beginning” , these words give us a little self-comfort. No
matter what to say, this book is the first book related to the seismic survey for mineral exploration.
We are sure that a great many of better books of the seismic survey for metalliferous deposit will be
quickly presented, which will make a greater contribution to development of seismic survey for
base-metal exploration in our country.

The writters of this book are professor Xu Mingcai and Gao Jinghua, Chai Mingtao, Wang
Guangke, Rong Lixin and Liu Jianxun participated the writing. It covers the main achievements
related to the seismic method for the mineral exploration in recent years. The achievements have

been obtained by Institute of Geophysical and Geochemical Exploration, CAGS.
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