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Foreword

Mineral resources are un — uniformly distributed within the crust both in time and space, especially
for the deposits which were formed in the dominant mineralization period of Yanshanian movement, its
metallogenetic scale, deposit denseness, ore quantity and the concentration of mineralization phases are
unique during the geological history. This causes a controversial discussion about the mineralization pro-
cesses. The discussion focused on the subjects such as the source of ore — forming material and controlling
factors of the mineralizatiom.

The mantle plume is a new tectonic theory proposed in recent years, it is considered as the third
revolution of geology after the continental dnft and plate tectonics. The sub — mantle plume and mantle
branch are the second and third grade of structural units during multiple evolution of mantle plume. The
sub - mantle plume in north China basin — mountain area and the mantle branches in north Hebei, Tai-
hang mountains, Shandong and Liaoning provinces are the typical areas for studying the multipile evolu-
tion of mantle plume, the study of sub — mantle plume and mantle branch also started from these places.
More and more geologists are interested in these places.

Yanshan — Tathangshan area is in the hinterland of north China sub — mantle plume, it has unique
tectonic locality and enormous potential of mineral resources. In the past decade, we were financially
supported by the key projects during eighth and ninth five — year plans from Ministry of Geology and Min-
eral Resources and Hebei province, the projects focused on the studies of continental dynamics in the east
of north China and discussed the deep origin of ore — forming elements. Based on the achievements from
the projects of “One hundred Trans - century Science and Technology Talents Cultivation Plan in the min-
istry of Geology and Mineral Resources” and “The Mineralization Study of Gold Deposits in Cover rocks in
Hebei Province”, the monograph “The Multipile Evolution of Mantle Plume and Its Mineralization—take
north China deposit concentration area as an example” mainly discussed the multiple evolution of mantle
plume, the deep origin of ore — forming material and its moving channel and concentration places. Many
colleagues and Leaders from the Ministry of Geology and Mineral Resources and the Hebei Bureau of Ge-
ology and Mineral Resources paid much concemns and encourages to the projects. In 2000, the projects
were continuously sponsored by “Sponsoring Plan for Backbone Teachers from College or University, Min-
istry of Education” (J - 200025) and “At - will Study Projects from Ministry of Land and Resources”
(2000442), this made our study continuously processed. In 2001, we participated in the project
“Synthetical Study of Mineralization Pattem and Prospecting Target in North China Platform™
(200110200038) which sponsored by China Geological Survey Bureau. We carried out the sub - project
“Synthetical Study of Mineralization Pattern and Prospecting Target in North Hebei and North Taihang-
shan”, and made the study in more broad areas. Because we paid more attention to the ore — prospecting

practices, much more progresses have been made.
1. Taking the multiple evolution theory of mantle plume as a guidance, we mainly studied the for-



mation, evolution and geology of mantle branch on the basis of the study of north China sub — mantle
plume. The mantle branch structure was divided, at first time, into three fouth class structural units,
which include igneous ~ metamorphic complex, surrounding detachment - slip layers and overlapped fault
volcanic basin. Metallogenetic structural systems were studied for different units.

2. Based on the mantle plume — mantle branch structure theory we worked out “Mantle Branch
Structure Schematic Map of Hebei Province” and “Mantle Branch Structure Mineralization Pattern Map of
Hebei Province”. Seven mantle branches were distinguished within Hebei province (include Beijing and
Tianjin) , which include eastern Hebei mantle branch, Miyun mantle branch, Fengning - Chengde mantle
branch, Zhangjiakou — Xuanhua mantle branch, Tianzheng — Huaian mantle branch, Fuping mantle
branch and Zhanhuang mantle branch. We mainly studied the eastern Hebei mantle branch, Zhangjiakou
- Xuanhua mantle branch and Fuping mantle branch, then discussed the basin - mountain coupling rela-
tion and Mesozoic — Cenozoic continental dynamics in the east of north China.

3. Based on the macroevolution and micro geological characters of Yanshanian magmatism, we sys-
tematically discussed the relationship between magmatism and the evolution of sub — mantle plume — man-
tle branch, and studied the control of mantle branch over deformation/metamorphism and mineralization.
The formation and/or evolution of mantle branch can be divided into four stages which include initial ris-
ing, dominant rising, hypo - dominant rising and last stage rising. The mineralization series of mantle
branch was summarized in this study.

4. From mantle branch structure point of view, the metallogenetic processes of eastern Hebei mantle
branch, Zhangjiakou — Xuanhua mantle branch and Fuping mantle branch were studied. We systematical-
ly studied the ductile shearing gold deposits in the branch axis, the gold deposits in dominant and sec-
ondary detachment - slip zones, fault altered rock gold and silver deposits in hanging wall cover, and sil-
ver and polymetallic deposits in overlapped fault volcanic sedimentary basins. Qur studies has been ap-
plied in mines such as Huangtuliang gold deposit, Shangmingyu gold deposit, Yuerya gold deposit and
Lianbaling polymetallic deposit, the effective application results have been appreciated by specialists from
mines and other geological institutions.

5. The mineralization patten in north China sub — mantle plume metallogenetic province was, at
first time, summarized based on the theory of multiple evolution of mantle plume, and two ringy metallo-
genetic belts, which include north Hebei ~ Taihangshan inner gold, silver, Cu — Pb — Zn belt and
Chengde — Zhangjiakou - Tianzheng outer gold, silver, Pb - Zn belt, were distinguished. Outward from
center, north China sub ~ mantle plume obviously shows the zoning of “inside Au - Cu, outside Au - Ag
— Pb-7Zn". We discussed the control of sub — mantle plume over metallogenetic province and the control
of mantle branch over metallogenetic district. Then the mineralization prediction was made, prospecting
criteria was summarized and the prospecting targets were proposed. This is significant to the future ore
prospecting.

“Mantle branch Structure Theory and Its Ore — prospecting Practices” is a synthetic achievement of
above two projects and a stage summary of geological survey project; it is resulted from all participants of
the projects. Yang Yonglin, Zhang Jianzhen, Chen Xiuyu and some students took part in some field

works and indoor works.
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