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Foreword

It is well known that geophysical and geochemical anomalies are very important evidences for
prospecting for mineral deposits. But the concept of geoanomaly and its significance of mineral explo-
ration are hardly expounded until 1990s. In fact, geoanomaly contains more profound implications than
geophysical and geochemical anomalies, and has wide applications both in the assessment of mineral re-
sources and in the explanation of some crucial geological phenomena. A geoanomaly is defined as a geo-
logical body or/and a combination of geological bodies that their composition, texture- structure and the
order of genesis have obvious differences compared with those of their surroundings. The definition cov-
ers the natural property that mineral deposits are regarded as natural accumulation in the
crust. Therefore, a thorough investigation of geoanomaly constitutes the basis of ore-forming progno-
sis. Geoanomaly is an essential prerequisite to finding out new types of mineral deposits and the origin
arising geophysical and geochemical anomalies. Mineral deposits are results of geological anomalous
events, and geophysical and geochemical anomalies are a form of expression of geoanomaly both in physi-
cal and chemical properties.

“Seeking anomaly or/and difference” is a starting point of the application of geoanomaly to the
search for new types of mineral deposits. “Seeking anomaly or/and difference” is an innovative thought
in geosciences. Since C. layer put forward the rule of realism that present is the key to past in 1830s
“similarity-analogy” has been occupying a dominant place in the methodology of geosciences. With geo-
sciences becoming a global science , with making a thorough investigation into some frontier subjects such
as “Event Geology” and superlarge mineral deposits, “Seeking anomaly or/and difference” will play more
and more important role in solving some great problems of geosciences.

A.H. Bugaets (1973) proposed: “The most important mineral deposits occur in the sectors of the
crust where there is the combination of the greatest anomalous geological structure, and, therefore, the
anomalous combination of the objects is the most perspective ore-finding areas”. The hypothesis has been
demonstrated by the facts that the intercontinental ore-forming belts of Au, Cu, W and Sn etc. coincide
with the various types of boundaries of the plates. But now the problem confronting us is that the con-
verse proposition is completely untenable. In other words, it is certain that the commercial ore deposits
be situated at the areas of the greatest anomalous geological structure; but there are not ore deposits in
all the anomalous areas. So, how to search for new types of mineral deposits according to the principle of
geoanomaly constitutes a subject of this book.

Geoanomaly could be classified into four categories: the global, the regional, the local, and the mj-
croscopic according to their magnitude. Some geological facts have illustrated that intercontinental ore-
forming domains coincide with global geoanomalies, ore-forming provinces coincide with regional ones,
ore fields (ore deposits, or bodies) coincide with local ones, and microscopic ones are extremely useful
to locate buried ore bodies (Zhao, and Chen, 1998) . To ascertain the ore-controlling relationships is an
essential prerequisite of application of geoanomaly to the location of ore body.

Geoanomaly, as a substance (entity) of temporal and spatial structure, has the following characteris-
tics; discontinuity and convulsion, heterogeneity and diversity, random and uncertainty; hierarchy and
relativity, irregularity and self-similarity in existence; and in evolution, it is regarded as a combination
of complex geological bodies of non-equilibrium texture formed from nonlinear dynamic mechanism in far
away from equilibrium state. It implies that nonlinear sciences might play an important role in revealing
the characteristics and genetic mechanism of geoanomaly and in answering eventually the reason why ore

deposits exist in one place and no ones in another place under the similar geological setting.

.



At present, mineral exploration has stridden forward a new era of application of comprehensive ore-
forming information to systematically quantitative search for buried large and superlarge ore deposits
with help of sophisticated techniques. The sophisticated survey, analytical, and information processing
techniques supply new support for mineral exploration. The application of sophisticated techniques to
mineral exploration is certain to raise the accuracy and effectiveness of ore-forming prognosis.

In conclusion, geoanomaly ore-forming prognosis is a new method of quantitative assessments of
undiscovered mineral deposits on the basis of “seeking anomaly or/and difference” with the help of both
nonlinear sciences and sophisticated data processing techniques. Comprehensive ore-forming information
at the corresponding scales is applied to study and delineate various scales and types of geoanomalies ;and
“ ore anomalies” are gradually approached through delineating the ore-forming geoanomaly from regional
to local in proper order. The method attempt to make the combination of both the ore-controlling anoma-
ly with the anomaly of ore, the obvious geoanomaly with the hidden, and to make the deep ore-finding
information with the shallow, the direct ore-finding information with the indirect; and to make the con-
centration of various ore-forming information through a series of information processing procedures such
as the extraction,connection, transform and synthesis of multi-discipline ore-forming information eventu-
ally to delineate quantitatively“SP”ore-finding target areas through quantitatively delineating and assess-
ing ore-forming geoanomaly units using integrated ore-forming information.

The book consists of ten chapters besides foreword. Chapter 1  Basic principles of application of
geoanomaly to ore-forming prediction (written by Zhao Pengda and Chen Yonggqing) ; Chapter 2 Meth-
ods of application of geoanomaly to ore-forming prediction (written by Zhao Pengda and Chen
Yonggqing); Chapter 3 Extraction of information of remotely sensed ore-forming geoanomaly (written
by Liu Jiping); Chapter 4 Extraction and compilation of geological , geophysical and geochemical infor-
mation (written by Chen Yongging and Chen Jianguo); Chapter 5 Nonlinear models in synthetic ore-
forming prediction (written by Shen Wei and Chen Jianguo); Chapter 6 Geoanomaly ore-forming con-
ceptual model (written by Chen Yongqing and Liu Hongguang) ; Chapter 7 Quantitative assessing model
of geoanomaly ore-finding target area (written by Chen Yongqing and Xia Qinglin) ; Chapter 8 Delin-
eation and assessment of preferable gold ore-finding area in western Shandong uplifted area (written by
Chen Yongqing and Xia Qinglin); Chapter 9 Delineation and assessment of potential gold ore resource
area in Tongshi gold ore field (written by Chen Yongqing and Chen Jianguo) ; Chapter 10 Delineation
and assessment of perspective gold ore body area in Guilaizhuang gold mine (written by Chen Yongqing
and Liu Hongguang); Foreword (written by Chen Yongging) .

Academician Zhao Pengda carefully went over the manuscript of the book, and put forward insight-
ful amendments for it. Dr. Chen Yongqing is responsible for the revision of the manuscript.

This work was performed under financial support from both the National Nature Science Fund Com-
mission (Grant 49502042) and Ministry of Land and Resources (Grant 9501108) . During the process of
our carrying out these research projects, Support was also given by The Laboratory of Quantitative Pre-
diction and Exploration Assessment for Mineral Resources, Ministry of Land and Mineral Resources,
Shandong Bureau of Geology and Mineral Resources, and Wuhan Center of analyzing the samples from
rock and ore. We express our heartfelt thanks to them.

Application of geoanomaly ore-forming theory to systematically carrying out quantitative assess-
ment of mineral resources is a positive probe into new ore-finding theory and way, which is ten years
from now and the theory and method js in the exploring stage. So we hope that colleagues make valuable
comments on it so that it be perfected in practice.

Greet the 50th Anniversary of the Foundation of the People’s Republic of China with this book!

Authors
September 10, 1999
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