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Introduction

Hebei Province 1s a major province for the mineral resources in China. Since the foun-
ding of Peoples Republic of China, many kinds of mineral resources have been exploited and
utilized by hard working of several generations of geologists all over the country. Many cities
and towns have been built up on the base of mineral resource exploiting. Much of the contri-
bution has been made to the modernization and economic developing of the China. However,
with the development of national economy, the mine exploitation capability increases, the u-
tilization of mineral resources is expedited. Many superior mineral resources show shortage
tendency, available reserves for some urgently needed resources are decreased. The re-
sources bases in support are seriously shorted, The mineral resource prospecting has fallen
behind the development of national economy. Particularly, the prospecting of exposed and
shallow-buried deposits is not enough for the need of national economy, but the prospecting
of concealed and blind deposits are more difficult. The shortage of mineral resources has re-
stricted the development of national economy.

For the purpose to resolve above mentioned problems, the Planning Committee of Hebei
Province and the Hebei Department of Geology and Mineral Resources sponsored the project
of “The Gold Metallogenic Study on the Hanging Wall Cover of Main Detachment Fault”
(project No: 98-39). The research group integrates the production, training and studying in-
to the project for the purpose of applying new theories, new technology and methods to the
project. These made the studying more creative in the process of mineral resource prospec-
ting in the new century. In the guidance of mantle plume theory, the project focuses on the
creative studies on the base of available information which collected in past decades. To en-
hance the guidance of mineral resource prospecting, the project is paid more attention to the
combination of field works and synthetic analysis. Erenow, professor Niu Shuyin has fin-
ished the project of “The study on mantle branch structure and its ore-forming and ore-con-
trolling” which is sponsored by “One hundred Trans-century Science and Technology Talents
Cultivation Plan in the Ministry of Geology and Mineral Resources”. The former is empha-
sized on theory; the later is emphasized on practice. Two projects are coordinated to tackle
key problems of geology. After three years hard works, the project was successfully {inished
and much more progresses have been made as following:

(1) The multiple mantle plume evolution is proposed based on the synthetic studying of
mantle plume. It is considered that the formation and development of mantle plume are domi-
nated by the differcnce in temperature, pressure, viscidity and velocity between the layers
within the Earth. The formation and evolution of sub-mantle plume and mantle breach struc-

ture arc dominated by the characteristics of lithosphere and regional structural stress field in
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combination with above mentioned factors. The evolution of mantle breach differ in different
geological times and spaces.

(2) It is proposed that the basin-mountain structure in North China is a typical sub-man-
tle plume structure style. The formation and evolution of this sub-mantle plume are summa-
rized on the bases of geology, magmatism, geotherm, earthquake and geophysics. It is con-
sidered that the uplifting of sub-mantle plume in North China made the lithosphere thinned,
and the fault basin formed.

(3) The formation and evolution of mantle breach are first discussed by the authors of
this book. It is considered that the sub-mantle plume take the shape of mushroom to detach
towards the surroundings beneath the lithosphere. When it crosses the steep ductile shearing
fault, depressurizing and load-releasing results in anatectic magma, some of country rock
melting also are involved. The mantle breach structure is formed as the upwelling of magma
and the uplifting of metamorphic rocks. The mantle breach structure usually take the in-land
orogenic belt as the center which is composed of structural magmatic belt. Metamorphic and
magmatic complexes usually are exposed in the places of rapidly uplifting massif and the sur-
rounding covers are extensively detached, this causes the formation of typical metamorphic
core complexes. The metamorphic core complexes are formed in some processes during the e-
volution of mantle breach structure. Metallogenic mechanism is discussed based on the man
tle breach structure theory. Some new ideas are proposed by re-analysizing some available
mines, some new target prospecting areas are proposed after the synthetic studying. The
mantle breach structure theory gives a guidance to the project in the process of studying.

(4) Taking the view of layered structure and vertical movement of earth’s materials, we
discuss the thermal mechanism, characteristics of anatectic fluid, anti-gravity movement of
metallogenic materials, as well as the origin, migration and concentration of ore-forming ma-
terials during the multiple evolution of mantle plume. The metallogenic model is summarized
based on the multiple evolution of mantle plume, This study provides the theoretical basis
for the metallogenic process of mantle breach structure and elucidate the dynamic mechanism
for the formation of metamorphic core complex.

(5) For the covers, this study summarizes the stratigraphy, sedimentary geology, pe-
trology and ore-bearing stratum of middle to upper Proterozic. It discusses the metallogenic
process of middle to upper Proterozic for its weakness favorable to fracturing. This study al-
so discusses the characteristics and genetic mechanism of gold and silver deposits within the
covers. It provides the theoretical basis for mineral resource prospecting in covers,

(6> The study systematically discusses the metallogenic factors in the process of multi-
ple evolution of mantle plume. The metallogenic series in North China basin-mountain area is
discussed in the view of origin of mineralization materials, concentration field. temperature
and pressure gradient and network structures. On the guidance of mantle breach structure,
we summarize the regional metallogenesis, metallotectic model, and estimate the potential
mineral resources. Some potential perspective mineralization areas and target prospecting lo-
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calities are proposed. The proposed new prospecting theory has made some progresses in the
process of mineral resource prospecting,

The geological study focuses on two important aspects which include theoretical study
and prospecting practices. Obviously, theoretical study must be creative. The theoretical
study need to fallow up the latest development of its industry. In order to propose new sub-
ject for exploring, available information made by other geologists must be synthetically ana-
lyzed and digested. The multiple evolution and metallogenesis of mantle plume are totally
new subjects in recent years, mantle breach and its metallogenesis are a more creative sub-
ject. Although we summarize the multiple evolution and metallogenesis of mantle plume
based on the information that we collect in past decade, this only is primary study. Many
imperfect places should be probed in the {uture.

As to the geological prospecting of this study. the metallogenesis of metamorphic core
complex and peripheral main detachment belts have been paid much more attention by offi-
cials and geologists in different departments since proposal of Fuping, Zhanhuang and East
Hebei metamorphic core complexes at the beginning of 1990s. Morc progresses have been
made in the process of geological prospecting in these areas. Some of gold, silver and poly-
metallic deposits have been found in above mentioned covers and detachment belts. More re-
cent studies involve the metallogenesis of multiple mantle plume evolution and mantle
breach, these discuss the origin of ore-forming materials and positioning conditions. New
prospective areas {or prospecting are proposed in this study.

This book is a summary of above two projects which are worked by project group. The
introduction is authored by Shao Zhengguo and Niu Shuyin; Chapter 1 is authored by Sun
Aiqun; Chaper 2 is authored by Niu Shuyin; Chapter 3 is authored by Niu Shuyin, Wang
Baode and Sun Aiqun; Chapter 4 is authored bu Niu Shuyin and Sun Aiqun; Chapter 5 is au-
thored by Wang lifeng; Chapter 6 is Authored by Niu Shuyin and Xu Chuanshi. The whole
book is composed by Niu Shuyin and Sun Aiqun. Zhao Minghe, Wang [isheng and some
senior students of Shijiazhuang University of Economics participated some works. The pro-
ject was appraised and accepted in May, 2000 by a committee which was organized by Hebei
Department of Science and Technology and Hebei Committee of Developing and Planning. A-
cademician Li Tingdong and Chen Yuchuan, Professors Zhai Anmin, Hou Zenggian., Chen
Huashan, Xiao Wenxie, Ma guoxi are invited to appraise the study, The committee for the
acceptance includes different department officials who are Hao Dongheng. Qi Lanfu, Zhang
Ruiheng, Sun Weidong, Yang Tongxi, Wang Liping and Zhang Xuexiong. They checked
and approved the report and relative materials. The committee appreciated with the study. It
is considered that the project group use new geoscience theories and latest information for its
creative studies in the multiple evolution of mantle plume in North China. the origin and mi-
gration of ore-forming materials. as well as the metallogenesis of mantle breach. Some pro
gresses have been made in the process of mineral resource prospecting based on rhis study.
This study has stood in the ahead of the same studies in China. The studies of multiple evo-
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lution and metallogenesis of mantle plume belong to advanced studying field in the world.
Thanks to the above experts for them to give us much advices about the modification of the
report.

Special thanks are paid to the officials and experts from Territory Resources Ministry,
Hebei Department of Geology and Mineral Resoueces and Shijiazhuang University of Eco-
nomics for their encourage and guidance. We also thank to different geological departments
for their help in the process of field works. During the studying, we have discussed twice
with Dr. Hou Zenggian, Mao Jingwen, Wang Denghong, Zhou Yaoqi and professor Du Le-
tian in seminars on mantle plume and metallogenesis conducted by CAGS. We benefit much
from the discussion. We also pay our thanks to many people for them to allow us to use their
literatures and available data. Thanks to the Seismological Press for the publication of this
report,

Special thanks are paid to professor Chen Yuchuan for his preface which is made for this
book, and his praise for this book. We also pay thanks to the “Publication sponsoring plan
for the achievements of subject leaders in Shijiazhuang University of Economics” for provi-
ding some publication finds.

Although much progresses have been made for the studies of multiple mantle plume evo-
lution and metallogenesis, this report only is a primary summary. Any comments or criticism

from officials, experts or colleagues to this book are welcomed.

Authors
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Fig. 1-1  Reginoal tectonic sketch of basin-mountain in North China
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