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Introduction

It is common knowledge that continental drift hypothesis brings about the first revolution in the earth
sciences and that plat tectonics promotes the second revolution. However, with deep studies of continental
and deep geologies, more and more troubles and challenges are encountered with the plate tectonics. A
number of geologists have to reconsider the global tectonics and recognize it again. It is necessary that the
plate tectonics mainly about Phanerozoic outmost layer boundaries of the earth has been extended in space
to the whole earth including the core and in time from the berth of the earth to now and the future of the
earth. The dynamic system of the earth is believed to be composed of the horizontal movement of the plate
and vertical movement of deeper mantle. Geologists bring about the plume tectonics with making the con-
tinuous researches and keeping forging ahead. This is promoting the third revolution of earth sciece fol-
lowing plate tectonics.

The idea of the plume tectonics originates from the hot spot hypothesis suggested by Wilson in 1963.
The plume tectonic theory suggested that there are rising hot and sinking cold plumes within the mantle,
in which the hot mantle plume may originates from the core — mantle boundary or deeper mantle, display
the a columnar upwell of the deep mantle hot material, and have an enomous head and a narrow tail.
The hot mantle plume may develop the hot spot, continental rift and ocean floor spreading tectonic system
within the lithosphere, produce such accompaniments as hot spot, continental rift and ocean floor spread-
ing tgpes of magma activities, and result in thinning of lithosphere, breaking up of super continents and
transforming of ocean lithosphere into continental lithosphere. The sinking currents of the cold plume may
be responsible for supercontineneal convergence, aborted rifting, subduction of ocean crust and collision
orogeny, and transformation of ocean lithosphere into the continental lithosphere. Within the mantle, co-
existence and convection currents of both cold and hot plumes might drive the plate movement and result
in regional ultra — metamorphism, tectono - magmatic activation, large - scale igneous rocks and forma-
tion of the mineralization ~ enriched region. The plume activities have an important effect on the global
environmental changes and evolution of Wilson cycles of mantle hot spot—continental rift—oceanic rift—
ocean floor spreading—subducting collision orogeny. The mantle plume may have created an important ef-
fect on the crust and controlled the various geological functions in the crust. This promotes geologists
closely cooperating in studying hard for the new global tectonic theory centered on the plume tectonics .

When studying the controlling factors of the Au — Ag - polymetallic enriched region in the northwest-
em Hebei, we found that the metallization overstepped two different tectonic units respectively called In-
ner Mongolian axis and Yanshan platform fold belt and was controlled by another tectonic unit which is
Mesozoic enormous thermal dome structure. According to various indicators and comparison studies with
the plume tectonics, this dome structure about 200 km in diameter is essentially a small - scale Zangjiak-

ou - Xuanhua mantle hot spot. Therefore, we have being developed the theory of the plume tectonics and
applied it in China early .



The plume theory is involved in all branches of the earth science. In order to spread and develop
this modem scientific theory of the earth to the geologists in China, the book has summed up the main
progresses and our studies of the plume tectonics for ten years. Contents of this book are as follows: (1)
the present situation and developing tendency of the plume tectonics; (2) the basic theory system and the
main indicators of it; (3) the relationships between it and such geological sciences and functions as the
plate tectonics, magmatism (granite, komatite, large flood basalt, and “greenstone belt”), metamor-
phism, mineralization and global environmental changes of it; (4) the application and development of
plume tectonics in China.

Authors have benefited greatly from discussions with Drs. Hou Zengqian, Wang Denghong, Lu
Qingtie, Yang Zhusen from Institute of Mineral Deposits, CAGS, in particular we wish to thank Profs.
Hou Zenggian, Wang Denghong and Lu Jiren for their literatures and available data. We gratefully ac-
knowledge Shijiazhuang University of Economics for providing publication funds and the editors and staff
of the Seismological Press for their help in producing this book .

Finally a special thanks is due to professor Hou Zenggian for his preface.
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Fig. 1-3  Sucture of a laboratory starting plume
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