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PREFACE

“Archaeclogy” is always a holy word in our mind. It not only means to understand the process
during the development of civilization, but also to discover a clue to some unsolved historical myster-
ics, and thus rescue valueable spiritual and material treasures. We are geophysicists specializing on
seismology and exploration geophysics. We would not be involved in archaeology in our life time and
even developed an indissoluble bond with it, had not an accidental event happened several years ago.

One evening at the beginning of 1994, we tead a newspaper report about the full swing of pro-
tection works of cultural relics in the Three-Gorge Reservoir region and the difficulties in identifying
underground cultural relics using traditional methods. This report suddenly provoked us to think that
geophysical methods may be useful to accelerate prospecting of underground cultural relics in Reser-
voir region. The treasures of human being can be divided into two kinds: material treasure and spiri-
tual treasure. When people work for their livings, they usually gaze at material treasures and neglect
spiritual treasures. However, when people have extra money, they usually explore the spiritual
treasures. With the dynasties up and down, a great deal of spiritual treasures have been destroyed in
the process of creating material treasures , thus causing enormous losses beyond retrieve. It is dis-
tressful indeed.

The territory of Three-Gorge Reservoir is an important cultural region of our country. It is a
blending zone of ancient southern Chinese culture with northern Chinese culture, as well as cultures
of ancient Ba and Shu states with Chu state. This region has been splendid for several times in the
history and preserves many valueable historical cultural relics. The abundance of the quantity and
quality of known cultural relics on the surface of the earth and their wide spread have amazed every-
body already, the amount and rarity of the cultural relics buried underground may shock the world.
Owing to the construction of Three-Gorge Reservoir, a great deal of valuable historical relics will be
inundated. Once they have been lost, they cannot be found again. Our country belongs to develop-
ing countries, material wealth is insufficient. Under this condition, we may lose enormous spiritual
treasures, if we don’t pay enough attention to them. Therefore we would like to help archaeologists
to explore the underground cultural relics, using geophysical methods, with the aim of accelerating
process of historical relics preservation in Reservoir region.

Although it was a good idea, but we lacked experience in these works, so we began to investi-
gate literatures in this aspect. Looking up China and foreign literatures, we found that applications
of geophysical methods in foreign archaeometry are not rare, but in our country they are rarity of
rarities. In addition, the geological-geophysical conditions of Three-Gorge Reservoir region have
their specific characteristics. If we want successfully to apply geophysical methods to the archaeome-

trv, we must do some necessary earlier studies according to the selected archaeological problems
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awaiting immediate solution. After we proposed our suggestion to professor Wei Jinshi, responsible
cadre of Industrial Bureau of SCST, we enjoyed the support of the State Commission of Science and
Technology. SCST agreed to add a new theme about the study on the exploration methods of under-
ground cultural relics to the state project of tackle key problems of Three-Gorge Reservoir region in
the period of the Eighth Five-Year Plan. Hereafter this task had also been supported by the Bureau
of Migration and Development of the Commission of Three-Gorge Construction Project under the
State Council.

In the summer of 1994, when we had made an on-the-spot survey in the Reservoir region and
selected tombs of Han Dynasty at Zhong County of Chongging City as the testing ground of our
methods, Prof. Yu Weichao, head of the Planning Group on the protection of cultural relics of the
Three Gorge Reservoir region, strongly suggested that our testing ground could be transfered to
Guling, a market town of Yunyang County in Chongqging City. His reason was: according to the
record of {Shuijing Zhu) (an ancient Chinese book about river system in China), at Guling there
were “six great tombs”, which were buried in the period when the capital of ancient Chu state was
Danyang (earlier than 677B. C.). These “six great tombs” are the greatest and the most impor-
tant tombs in the Three-Gorge Reservoir region, but as a result of remote past (nearly 3000 years),
they have not left any traces on the earth’s surface. After repeated investigations, archaeologists
found a big mound called “Maoheling” by native civilians, on the shore of Yangtze River. It is said
that this is an ancient tomb. The underground conditions here are more complex. It is difficulty to
use traditional archaeometrical methods to ascertain whether there is a great tomb, and thus archae-
ologists were not sure whether this is one of the “six great tombs” as {Shuijing Zhu) wrote. There-
fore they felt embarrassed to work out a plan on the protection of these tombs and hoped we can use
geophysical methods to solve the problem. The transfer of testing ground brought a series of difficult
problems to our experiments:

First, the experiment in methods, as a rule, should begin on a known ancient tomb and then
spread the positive results to the unknown ancient tombs. At Zhong County there are excavated and
unexcavated tombs of Han Dynasty. Among the unexcavated tombs there are prospected tombs
which are similar with excavated tombs in scales and period. We can test our methods on the
prospected, but unexcavated tombs, develop more satisfied prospecting methods of the tombs of
Han Dynasty, then explore untested tombs of the same period, and by means of verification im-
prove the methods further. After this we may spread our methods to different types of ancient tombs
and other places. At the same time we can also extend our studying field to other prospecting objects
such as archaeological sites and so on. Through the process of “practice, knowledge, again prac-
tice, and again knowledge”, a set of geophysical methods, satisfying archaeometry of our country
will be step by step formed. It was disadvantageous to our method test without an ancient great
tomb in Guling for reference.

Secondly, if there are great tombs of Chu state at Guling, as {Shuijing Zhu) wrote, these
tombs are not only earlier than the Chungiu Period (770B.C.-746B.C.), but also located in the
specific region as Chongging City. This raises questions: what is their type? How deep they are

buried? Nobody can definitely answer these questions. When we did not even know what was the




physical model of surveyed object, it naturally brought great difficulties to the experiments.

Thirdly, it was the first time for us to set foot in archacometrical field, we were short of ar-
chaeological knowledges and required to learn while working.

Under these circumstances, we hoped to know the experiences of prospecting ancient tombs,
applying geophysical methods, more urgently than general investigation of literatures before scientific
experiments. Here we profoundly felt that the literatures are so rare and dispersive, thus initiate our
idea of writing an archaeogeophysical book in due course. The contents of this book should mainly
include the theoretic fundaments of archaeogeophysics, basic concepts of its methods and tech-
niques, conditions of its application and its case histories, especially stressing the achievements and
reflecting characteristics of our country. Taking ancient tomb as example, the buried depths of an-
cient tombs in archaeometry are usually several meters, but the buried depths of some ancient tombs
of our country are nearly 30 meters or more. It is seldom seen in the world. At the same time, the
types of ancient tombs of our country are also many and varied. As for concret methods of field
works and data processing, they may be less touched, because there are appropriate standards and
softwards used. In order to facilitate understanding of archaeometrical workers engaged in archaeo-
geophysical prospecting for the first time, this book should be simple, clear and comprehensible, so
a lot of unnecessary mathematical formulas and their tedious derivations are completely avoided. We
hope this book can provide convenience for archaeologists and geophysicists, working hereafter on
archaeometry.

From this opinion, we have finally completed this book through archaeogeophysical practice
and material collection for several years.

The disposition of the contents of this book is: Chapter 1, introduction, introduces the devel-
oping process of archaeogeophysics, its nomenclature, contents and some common problems of vari-
ous archaeogeophysical methods; Chapter 2 to Chapter 7 expound various archaeogeophysical meth-
ods, considering rapid development of science and technology, as well as the changing of geophysi-
cal methods and techniques with each passing day, this book puts its stress on the introduction of the
fundaments of geophysical methods and techniques. Though it includes also some methods of field
observation and data processing, or physical models, but its aim is to better understand these meth-
ods; Chapter 8, comprehensive geophysical exploration, discusses in particular the basic principles
of comprehensive application of various methods; Chapter 9, dating methods of ancient relics;
Chapters 10 to 12, case histories of archaeogeophysical prospecting, reflect mainly conditions of ar-
chaeogeophysical works of our country, but we are very sorry that the materials collected in this
book are limited in number, because of the rarity of archaeogeophysical works in our country. In
addition, part of these archaeogeophysical materials have not published, and published materials did
not speak in detail, and what is more, they are dispersive, so that it is very difficult to seek them.

It is necessary also to state that although our subjective desire is to do our best to satisfy the re-
quirements of readers, but there may be some imperfect and unsatisfied points owing to the limita-
tion of our knowledge. “Everything is difficult at the beginning”, maybe these words give us a little
self-comfort. We wish that this book can play the role of “casting a brick to attract jade”. A great
many of better archaeogeophysical books with summarized character will be quickly presented before
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readers, and make a greater contribution to the archaeogeophysical undertakings and the develop-
ment of archaeogeophysics in our country.

Finally, We would like to thank academician Liu Guangding and academician Ma Zaitian for
their supports to our writing this book, and professors Zhang Saizhen, Wang Miaoyue, Wang
Maoji and Shou Baokui for their help in reviewing portions of the manuscript.
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