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Introduction

Located in the juncture area between Tarim plate and Junggar plate, E. Tianshan struc-
tural belt is a very important metallogenetic belt of precious and non-ferrous metals in China.
The well-developed latitudinal striking ductile shear belt, superimposed multi-stage structural
deformation, fairly well-exposed Mesozoic strata and mid-acid intrusive bodies provided ad-
vantage conditions for the mineralization in this area. In 1980’s, many economically prof-
itable gold deposits, such as, Axi, Shiyingtang, and Kanggurtage et.al., were discovered
in this area. They were distributed in Carboniferous strata, but not in Palaeozoic strata.
However, in the east area of Uzbekistan, the Mypyhtay ore deposit, a super-large scale gold
deposit, was discovered in Palaeozoic strata in E.Tianshan structural belt. Therefore,
whether is it possible to discover a gold deposit in Palaeozoic strata in this belt in China terri-
tory has aroused general concern of many geologists. For this reason, the exploration and
study of gold deposits in Palaeozoic strata in this area is very significant for studying the re-
gional metallogenetic regulation of gold mineralization in this region.

From 1992 to 1995, under the support of State 305 Project, we firstly discovered Qiao-
gashan gold deposit in S-D strata in this area, made a breakthrough for exploration of gold
deposits in old strata in this area. Then, Kongquegou and Lingyuntan gold deposits were also
discovered by other researchers at two ends of the E. Tianshan metallogenetic belt. In 1993,
Sawayareton gold deposit was discovered at the territory between China and Kirghizia,
which belong to Mypyhtay type gold deposit (Zheng Minghua, 1998) .Therefore, the dis-
covery of Qiaogashan gold deposit in eastern position of south Tianshan mountain has a pio-
neeﬁng significance to the research work of the regional gold metallogenetic regulation in this
area. ,

The research work in this book were supported by three projects; “Evaluation of miner-
alization prospect and target optimization of gold and copper ore deposits in the Aqikebulake
and Watonga area” (85-902-05-05, State 305 Project); “Study on relationship between
fluid action and mineralization in the Qiaogashan gold deposit”; “Study on the mieralization
of fluid and deep geochemistry prospecting He Tai ductile shearzone gold deposit”
(49703043, 49873018, National Natural Science Foundation of China), and “the Rela-
tionship between fluid formation, evolution and mineralization during tectonic process and
magmatic action” (Basic science research foundation of Zhongshan University) .

The major conclusions of the research work in this book are as follows:

1.A middle-large scale gold deposit was discovered in S-D strata in east section of
S.Tianshan, which is an important breakthrough in the exploration of gold deposit in this
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area.

2.Based on studies on strata, structures, terrains and tectonic evolution in this area, it’s
concluded that the middle Tianshan mountain is a splitted terrain from the edge of Tarim
plate and is composed of middle-Proterozic Xingxingxia group.

3.1t has been confirmed that there existed three latitudinal striking parallel ductile shear
belts, and the Kanggur ductile shear belt was extended to this area. Studies on the macro-
and microscopic structural characteristics of the three shear belts have been made, and the
main water-rock interaction, the temperature of metamorphism, the length of shear displace-
ment, the stress difference and the rate of deformation have been estimated. Moreover, the
active age of 240-307Ma of the ductile shear belt has been estimated, which is similar to the
age of the Kanggur ductile shear belt.

4 .Detailed petrological and petrochemical studies, including trace elements, REE, sta-
ble isotopic composition analysis and isotopic dating have been carried out on strata and ig-
neous rocks of various ages. Rb-Sr dating shown that the age of Xingxingxia Group is
1800Ma, and it belongs to a continental margin. The protoliths of S-D strata are characteris-
tic by the flysch facies with inferior maturity, its source is Xingxingxia Group.

5.Systematic researches on geochemistry of gold and trace elements shown that the S-D
strata are the source bed and the diorite are the source rock of the gold deposits. The trace el-
ements assemblage of ore rocks is similar to that of the metamorphic rocks and diorite. The
close correlation between Au and As, Sb, Ag in ore rocks indicates that these elements may
be used as guide elements for seeking gold deposit in this area.

6.Based on abundant evidence, we confirmed the existences of Zhongshan metallogentic
zone in this region, which belongs to a large scale ductile shear belt and is parallel to the
Kanggurtage shear belt. According to geochemical studies, three different genetic types of
gold deposits have been recognized: metamorphic hydrothermal type gold deposit occurred in
ductile shear belt (the southern Qiaogashan, Junyinggang), brecciated and altered rock
type gold deposit occurred in the ductile shear belt and the fractured zone (the northern
Qiaogashan and Kongquegou) and brecciated and altered rock type gold deposit occurred in
the post volcanic fractured zone (Nanlu deposit et.al.) .

7. Fairly systematic evaluating and research on the main gold deposits, especially on the
Qiaogashan deposit have been performed in this region. The metallogenetic features, the
prospecting criteria and the controlling conditions of gold mineralization have been summa-
rized. The main ore rock types and alteration of around rocks have also been determined. It
has been put forward that the metamorphic hydrothermal gold deposits occurred in S-D strata
in the southern Qiaogashan were controlled by a early stage dextral and strike-slip ductile-
brittle shear zone, while the altered rock type gold deposits in the northern Qiaogashan were
controlled by three stages of structural deformation; early stage dextral and strike-slip shear
zone, the middle stage overthrust shearing from south to north and the late stage superim-
posed brittle structures. Besides, four controlling factors of brecciated and altered rock type
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gold deposits occurred in ductile shear belt have been summarized: (1) the source bed of S
D strata; (2) the small mid-basic intrusive bodies; (3) the superimposed three stages struc-
tures; (4) the main hydrothermal alterations, including pyritization and phyllic alteration,
silication, chloritization. The metallogenetic conditions such as the lithology of strata, the
composition of igneous rock, the occurrence of the ore body, the ore mineral assemblage, the
guide elements for seeking ore deposit and the fineness of gold grains are quite similar to
those of Mypyhtay deposit.

8. Systematic studies upon the ore-forming physic-chemical conditions of different types
of gold deposits has been carried out. The ore-forming temperature, pressure, the composi-
tion of the ore-forming fluid, have been measured. Specially, the melt inclusions and fluid-
melt inclusions have been firstly discovered in the altered rock type gold deposits, which may
provide important clue to the source of ore-forming components.

Our research results have revealed the ore-forming geological conditions and geochem-
istry characteristics of the striking ductile shear zone gold ore deposit at the eastern section of
southern Tianshan Mountain. The relationships between ore formation and fluid forming and
evolution under various tectonic process and magmatism have also been exhibited. It is signif-
icantly important for the study on the genesis of the gold ore deposit of different type and
may be utilized as a prospecting guidance in the region.

The colleagues of this research project traveled several times between the South China
Seacoast and the Gobi desert of Xinjiang to conduct arduous field works to help the develop-
ment of ore resources of the frontier regions. The team overcame numerous obstacles and
worked real hard at the severe conditions through several thousand square kilometers of the
remote Gobi desert. As the result of hard teamwork, friendly collaboration, and extensive
research works, the gold deposit was discovered in a blank area on the survey map. It is a
great contribution to the people of Xinjiang and also a remarkable even of the gold ore
prospect history of Xinjiang region. ;

This book is a result of teamwork. The authors of each chapter are : Introduction Li
Zhaolin; Chapter One Ji Xiong, Yuan Jiayi and Xiong Dexin; Chapter Two Sun Xiaoming,
and Xiong Dexin; Chapter Three Yang Rongyong; Chapter Four Yang Rongyong and Wu
Jianjun; Chapter Five Li Zhaolin and Wu Jianjun; Chapter Six Sun Xiaoming, Li Zhaolin
and Mao Yanhua; Chapter Seven Li Zhaolin, Mao Yanhua and Zhai Wei; Chapter Eight
Sun Xiaoming, Mao Yanhua and Du Haiyan; Conclusions Li Zhaolin. The book was re-
viewed, edited and finalized by Li Zhaolin.

This book was sponsored by the National 305 Project, National Natural Science Foun-
dation of China, and The Discipline Fundamental Research Project of Zhongshan University .
The authors would like to acknowledge the support and assistance from the Xinjiang Uygur
Autonomous Region Government; the National 305 Project Office; the First crew of the
11th Party of Xinjiang Geological Bureau; and the Kalagiao Salt Mine authority; Mr. Yang
Xuming and Mr. Ma Yingjun, Directors of the National 305 Project Office; Mr. Zhang
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Liangchen, Chief Engineer; Mr. Li Qingchang, Deputy Director; Mr. Wu Naiyuan, Senior
Engineer; Mr. Ma Jizheng, Senior Engineer; Mr. Wu Dianbin, Senior Engineer; Mr. Yu
Zhongqi, Senior Engineer; and Mr. Wang Jinliang, Engineer. QOur deep gratitude to aca-
demician Prof. Liu Baojun, Prof. Zheng Minghua, Prof. Luan Shiwei, Prof. Tao
Zhengzhang, Prof. Hu Zhenggang, Prof. Wu Xueyi and Mr. Liu Dequan, Senior Engineer
for their valuable support. We would like to thank Ms. Li Ci, Mr. Li Haidong, editors of
this book, Mr. Li Yu Shu and Mr. Wen Yongjun, for their hard works. Thanks to the
Press Foundation of Zhongshan University for financially support the publishing of this
book. Special thanks to academicians Prof. Guo Wenkui and Prof. Liu Baojun who wrote
the Preface for our book.

Development of ore deposit resource had promoted the civilization of the humam society.
Geological prospecting is an arduous work. Geological works are some how like one genera-
tion plans the orchard and the following ones harvest the fruits. We are so proud to be the
orchard planners. We are looking forward to seeing our research results help the development
of ore deposit resource in the western part of our country, promote and guide the prospecting
in sounthern Tianshan Mountain region. We would be gratified when we see the discovery of

Qiaogashan Gold Ore Deposit helps the economy of Xinjiang and promotes a better life to the
people of Xinjiang.

Li Zhaolin
May 1999
Zhongshan University, Guangzhou
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