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Abstract

According to the results of stable isotope studies of recent years or

more, the author makes a systematic summarisation on the petrogeny and

metallogeny as well as prospection of gold (silver ), tungsten-tin, copper-
molybdenum, lead-zinc deposits etc, and the Mesozoic granitoids of China,
Metallogenetically, the ideal of polygenetic ore-forming hydrothermal fluids
is emphasiséd, and the hydrothermal mineralizations and their minerogenic
models of rrieteori.c )ix;aktff in %he shallow crust, re-equilibrium magmatic
water and submarine hydrothermal ( brine) solutions are demonstrated;
Petrogenetically, the Mesozoic granitoids in eastern China resulting from
the anatexis of their basement rocks are pointed out and the minerogenetic
regularities are put forward respectively, The distribution and evolution of
the basement rocks of eastern China are discussed,

Moreover, a vast amount of data and examples about the research ap-
proaches of stable isotope geochemistry, the determination of the origin
and nature of ore-forming fluids and their evolutional characteristics, and
the search and evaluation of ore deposits by using stable isotope geochemical
criteria are systematically introduced,

The book may be available for the scientists, teachers and postgraduates
in metallic and nonmetallic mineral deposit geology, geochemistry, petroleum

geology, oceanic geology, eavironment geology, meteorology, hydrology,

glaciology, geography etc, fields,
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Prefa_ce

In recent twenty years or more, one of the noticeable spectacular de-
velcpments of the studies on solid earth science is the appliance of each
kind of stable isotopes, Its form of expression is that the results got from
isotope analyses have lashed at each kind of traditional theories formed in
one or two hundred years in the respect of explaining the geneses of rocks
and minera! deposits and the origins of materials of pefrogenesis and
minerogenesis etc,, The omnipotent theories of magmatic mineralization
( magmatic hydrothermal fluids forming each kind of metal and nonmetal
ore deposits with high-, mid-, low-"and telemagmatic- temperatures)
which have governed geological ideas for half a century long, the view-
points of absolutely opposed endogenetic mineralization and epigene
mineralization have all been questioned with varied kinds of problems,
Several new theories and opinions are forming gradually,

In this aspect the scholars in our country have made their due contri-
butions, one of whom is the auther of this book-——Asso, Prof, Zhang Ligang,
Following the book K The Application of the Stable Isotope to Geology—-
The Hydrothermal Mineralization of Metal Activation and Its Prospection
(1985 ), this book about «Petrogenetic and Minerogenetic Theories and
Prospecting — -Stable Isotope Geochemistry of Main Type Mineral Deposits
and Granites of China®» has then been written out, In recent ten years or
more, Asso, Prof, Zhang Ligang has carried out a great number of stable
isotopic studies on the Mesozoic grénitoids, Au-Ag, Cu-Mo, W-Sn, Pb-Zn -
deposits etc, of eastern China, Many important bases have been given in
order to expound the mechanism of petrogenesis and minerogenesis much
closely to objective reality, In these aspects the author’s study works are -
in the lead in China, In some fields, the studies of oxygen isotope
fractionation in the quartz-cassiterite-wolframite-water-salt system are still
a gap at both home and abroad,

Here, I want to emphasize the necessity of micro-experimental and
analytical means in solving great practical and theoretical subjects of solid
earth science, The theory of plate structure raised twenty years ago was
based on the knowledge of submarine expansion, But at that time, the
human being was still not able to submerge into deep sea to have ocean

ridges observed, The foundation of this theory was owed to the two

I



‘obsevational results of the magnetic pole inversion of parallel ocean ridges
and the isotopic ages of rocks which become older with the distance away
from ocean ridge, Twenty years or more a-gfo, people still nothing but notice
the importance of meteoric water to petrogenesis and minerogenesis ( except
to some weathering ores), Now mainly through the studies on O and H
isotope analyses, mineralization experiments, trace elements, vapor-liquid
‘inclusions ete, , it is known that the infiltration of meteoric or sea water
forms circular current which activates and transports some kinds of useful
‘elements and plays an unignorable role in the formation of mineral deposits
at specified positions, Of cause, as solid earth science is concerned, the
detail observation and analysis in the field have all the time the most
important significance, But till today, it is very difficult to solve great
practical and theoretical problems if only base on field work, The achie-
vements of Asso, Prof, Zhang Ligang have indicated from an indirect
-source the importance of micro-experimental and analytical works,

"1 wish the publication of this book would make the application of
stable isotope to problems of petrogenesis and minerogenesis step into a new

periad,

February 9, 1989. Tu Guangzhi
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Author’s Preface

In modern times, with the wide application of stable isotopes of H,
0, 5, C, Pb, Sr, Nd, Si etc, to study of the material components of various
kinds of rocks and ore deposits, the omnipotent theory of deuteric ore-
bearing hydrothermal fluids and primary magmatic (differentiation ) has
- been shaken fundamentally, It impels us to search and found new theories of
.petrogenesis and minerogenesis through re-practic and re-understanding,

Through studies of recent years, the author has a rather profound
knowledge of many basic theories and problems of the application of stable
isotopes to petrogenesis and minerogenesis, and the study approaches and
means are being gradually perfected, For this reason, this book is written
-out forthe vast numbers of colleagues who are interesting in the subject,
The author hopes that this book can take an effect of casting a brick to
attract jades, : ‘ » o,

In the book about The Application of the Stable Isotope to Geology »
(1985), the author emphasized that among the hydrothermal deposits in
the continental surface rocks, meteoric hydrothermal genesis is the most
- ‘important one; among the hydrothermial ( brine ) ore deposits in the sea floor
rock system, the ocean water hydrothermal fluid ( brine ) mmeralzzatlon came
in flrst While in this book, except Chapler 1, which makes a summary on
H, o} isolope geochemisiry of modern times metcoric water, surface water,
subsurface water, terrestrial heat waler and its heat resources and related
ore deposits in Chinay in Chapter 2, the characteristics of stable isotope
geocﬁemistry of various types of Au—Ag deposits have been systematically
expounded, especially on meteoric hydrothermal Au—Ag deposiis and their
prospecting; in Chapter 3, the stratabound ( or stratiform ) W—Sb-Au de-

posits of submarine hot spring ( brine ) deposition have been discussed on
their stable isotopes, Except this, re-equilibrated magmatic and meteoric
hydrothermal W -Sn deposits have been studied toco, In Chapter 4, a

systematical induction on the stable isotope data of the two porphyry Cu-
Mo deposits in China—the re-equilibrated magmatic and meteoric hydro-
thermal deposits has been made, and the distinguished marks and prospec-
ting means of these two types have been pointed outy a systematical contrast
study on stable isotope compositions of Devonian stratabound Pb— Zn deposits
in Nanling and Qinling areas has been shown in Chapter 5 , and the genetic

difference between these two areas has been discussed in particular, There

Y



are typical ore deposits examples in each chapter mentioned above to clarify
the specific method of study, Chapter 6 makes a relatively complete sum-
mary on the basic characteristics of stable isotope geochemistry for meteoric
hydrothermal mineralization in East China, Another focal point in this
‘book is Chapter 7, in which the varied patterns of stable isotope compo-
sitions in eastern China Mesozoic granitoids .and their related ore deposits
have been revealed, The nature, components and difference of the basement
rocks in eastern China, the materials source, classification of granitoids
.and their relationships with metal provinces have also been discussed, In
the end of this chapter, the author tries to found the regional plumbo-
tectonic two-stage model,

The appendix in this book is part of the study achievements of ‘the
subject # Oxygen isotope fractionation in quartz-cassiterite-wolframite-
water system” which is supported by National Nature Science Foundation
(4860149 ),

The author is sincerely grateful to the famous mineral deposit geoche-
mists, the director and member of the Division of Earth Science, Academia

Sinica, Prof, Tu Guangzhi for his help and concern and National Nature
Science Bureau for giving financial support, Moreover, thanks to the
Editorial Office of Journal of Guilin College of Geology for investigating
this manuscript, Special thanks to Senior Engineer Luo Xianlin and his
colleagues for their hardworking for the edition, publication and distribu-
tion of this vook, Thanks to comrades Chen Zhensheng for compiling and
sorting out the part of data of this book,

Yichang, Feb, 9, 1989 ( 49 birth day ) Zhang Ligang
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