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Abstract The importance of the continental collision metallogeny is addressed in this paper. The development history of the
continental collision metallogeny is divided into five periods namely preparation ( before 1970) incubation ( 1971 ~1990)  birth
(1991 ~2000) growth (2001 ~2010) and maturation ( 2011 and thereafter) . The hardcore of the continental collision metallogeny is
considered to include four tectonic models for Collisional orogeny Metallogeny and Fluid flow ( abbreviated to CMF) at differing scales
( global tectonics orogen terrane and deposit) . It also contains the characterizations of four classes of hydrothermal mineral systems
formed in continental collision regime as well as their comparative illustrations with the mineral systems formed in other tectonic
settings. The paper also introduces several successful ore-exploration examples guided by the continental collision metallogeny. The
facts presented in the paper show that Chinese geologists have contributed much to the development of the continental collision
metallogeny by utilizing the unique conditions of abundant continental collision orogens in China.

Key words Continental collision metallogeny; Tectonic model for Collisional orogeny Metallogeny and Fluid flow ( CMF model) ;
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Na Cl H,0; K F CO, Na Cl H,0; K F €O,
LREE/HREE Eu LREE/HREE Eu
I, exa & 80 Iy, exg en "0
K/Na F/Cl  CO,/H,0 K/Na F/Cl  CO,/H,0
Mo Pb Zn W Sn REE
Co, Co,
K/Na.F/Cl.CO,/H,0 ( seafloor hydrothermal deposit
K/Na.F/Cl.CO,/H,0 o SFH) VMS Sedex
( sedimentary-hosted epizonogenic
( Do hydothermal deposit SEH)
(2 8km 1 ( volcanic-hosted epizonogenic hydrothermal deposit
~4km ( Kerrich et al. 2000) . VEH)
3.2.3
CMF

( epithermal deposit)
SEH

VEH

VEH SEH



2
Table 2

OreHdorming pressure estimation of porphyry Mo

systems in Qinling

( MPa) (‘km)
194 6.9 2009
243 8.7 2009a
300 10.7 2009h
117 4.2 2011
180 6.4 2009
154 5.5 2009
2.8g/cm’
( 2009) ;
SEH VEH
VEH
SFH SEH o
SEH o
SEH Hg-Sb
MVT
o SEH (
N ) .
( Kerrich et al.  2000) . SEH
(
2004) . Hofstra and Cline ( 2000)
!/ CO,
300°C <6. 5km
( VEH) .
( : Bagby and
Berger 1985; Berger and Henley 1989)
( Boyle 1979); (
) SEH !/ CO, >300°C
200MPa Tkm
( VEH)
( Zhang et al. 2000 2006; 2004;
2007; 2008; 2008) -
4

11

CMF
CMF 15 ~50km
( 1/50000  1/200000 ) .
4.1
. (1990) « »
184 A
. 1992 2
2010 8 . 2
. 1 ( 8,
o « Yy 171 ~172
4~5 A
CMF D “
”( 1992) . 1999
100km’” N 3
( 2004 2009) .
. « ) 85.90.184
“ ” : (1998)
p ( 1998 109 ~
118 8C) » 2006 “ ”
> 70 ( ;
2011)
4.2
CMF
( 2003; Chen et al.
2004)
( 2006)
2.5 x10%
( 2009) .
4.3
2004 ~ 2006

( SEH )



12

Acta Petrologica Sinica 2013 29(1)
R e W S A A e ) R PR e v il
HEF G- T I A R [ TR AP - prett S
. . = e 1113
FrIE O AIAE 11 1(1.3~0.8 Ga) [ T%a B S LA
TP SR TIB UL (1.3~0.24 Ga) (@@ vk ...
i L AF (1.78-1.45 Ga) [—1 migl
| KIEHINE (>2.2 Ga) 0 km 10

TG Ly SO o

1y TR 4 6

8 ( Dengetal 2013a b)
MF- ; LF— . Da- » b- ;e ;d-
g s h- - - S V1= ; m— i n- ;o-
q-
Fig.8 Ore deposit distribution in the Xiongershan orefield ( after Deng et al. 2013a b)
MF-Machaoying fault; LF-JLuanchuan Fault. Deposit names: a-Shagou Ag-Pb-Zn; b-Haopinggou Ag-Pb; c-Zhaiwa Mo-Cu; d-Longmendian Mo;
e-Tieluping AgPb; f-Xiaochigou Au; g-Kangshan Ag-Pb; h-Shanggong Au; i-Hugou Au; j-Shapoling Mo; k-Hongzhuang Au; 1-Qinggangping Au;
m-Tantou Au; n-Yaogou Au; o-Qianhe Au; pdwimengou Mo; q-Qiyugou Au

; CMF
( .
2006 2009; 2007 2008) “ N
300 2006 ) o 40
4.4 4 (
10"t Cu ) ( CMF
4 .
. (2002) )
CMF . (2002) ’
“ 22 ~12M
( a) ( ) 30 i
. ( 1999) ’ N ’ ’
NE.NW SN . ' ’ ’ ’ ’ ’
A ( ) N N N N N N AY
( ’ ). N N N Pirajno F
( ) . ( ) . ( ) : . . . .
Cu Mo Au(Pb Zn Ag) .
5 .

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



References

Aliyari F Rastad E  Mohajjel M and Arehart GB. 2009. Geology and
geochemistry of D-O-C isotope systematics of the Qolqoleh gold
deposit northwestern Iran: Implications for ore genesis. Ore Geology
Reviews 36: 306 -314

Bagby WC and Berger BR. 1985. Geologic characteristics of sediment—
hosted disseminated precious-metal deposits in the western United
States. Reviews in Economic Geology 2: 169 —202

Berger BR and Henley RW. 1989. Advances in the understanding of
epithermal gold-silver deposits with special reference to the western
United States. Economic Geology Monograph 6: 405 —423

Boyle RW. 1979. The geochemistry of gold and its deposits. Bulletin of
Geological Survey of Canada 280: 1 -580

Bromley AV. 1975. Tin mineralization of Western Europe: Is it related to
crustal subduction? Transactions of the Institution of Mining and
Metallurgy 84: B28 - B30

Chen GD. 1960. Activation of Platform and Ore Exploration Guide.
Beijing: Chinese Geological Publishing House 1 - 408 ( in
Chinese)

Chen HY Bao JX Zhang ZJ Liu YL Ni P and Ling HF. 2000.
Isotopic indication to source of ore materials and fluids of the
Wangfeng gold deposit in Tianshan: A case study of metallogenesis
during collisional orogenesis. Science in China ( Series D) 43
( Suppl.) : 156 - 166

Chen HY Chen Y] and Liu YL. 2001. Metallogenesis of the Ertix gold
belt Xinjiang and its relationship to Central Asia-type orogenesis.
Science in China ( Series D) 44(3) : 245 -255

Chen YJ. 1984. Preliminary study of the Dahe metamorphic belt Fujian
Province. Bachelor’ s Degree Thesis. Nanjing: Department of
Geosciences Nanjing University 1 —49 ( in Chinese)

Chen YJ. 1986. Types and examples of farfield impacts of tectonism at
convergent plate boundaries. Proceedings of Oral Presentations at the
May 20" Symposium. Nanjing: Department of Geosciencs Nanjing
University 12 — 15 ( in Chinese)

Chen YJ Fu SG Chen ZM and Sun YD. 1990. Tectonic model for
metallogenesis of gold deposits in Henan Province.
Information of Henan (2): 9 —14 ( in Chinese)

Chen Y] and Zhang CN. 1991. The mineralization model for gold deposits
in the western Zhunge’ er area. Journal of Changchun University of
Earth Science 21(1): 61 =66 ( in Chinese with English abstract)

Chen YJ Fu SG Xie HS and Qiu YZ. 1991. Genetic model of
intracontinental porphyry deposits distant from B-type subduction

Geological

zone. Proceedings of the Forth National Symposium of Mineralogy
Petrology and Geochemistry. Beijing: Seismological Press 253 —
255 (in Chinese)

Chen Y] and Fu SG. 1992. Gold Mineralization in West Henan. Beijing:
Seismological Press 1 —234 ( in Chinese with English abstract)
Chen Y] FuSG Wu DH Wu XD and Jing J. 1995. The coupling of
the gold mineralization with the collisional orogenesis and the
distribution of gold deposits northern Xinjiang. Gold Geology

(3): 8 -16 (in Chinese with English abstract)

Chen YJ. 1996. Skarn gold deposits in China. Resource Geology 46
(6) :369 -376

Chen YJ. 1996. Fluidization model for intracontinental collision and its
metallogenic significance: Theoretical inference and evidences from
gold deposits  the eastern Qinling Mountains. Earth Science
Frontiers 3(4): 282 —289( in Chinese with English abstract)

Chen YJ. 1997. Mineralization during collisional orogenesis and its
control of the distribution of gold deposits in Junggar Mountains
Xinjiang China. Acta Geologica Sinica 71(1): 69 -79

Chen Y] Qin S and Li X. 1997.
geodynamic background and metallogenic model of the skarn gold

China.  Acta

Mineralization time space

deposits Scicentiarum  Naturalum  Universitis

13

Pekinesis  33(4) : 456 —466 ( in Chinese with English abstract)

Chen YJ. 1998. Fluidization model for continental collision in special
reference to study on oreforming fluid of gold deposits in the eastern
Qinling Mountains China. Progress in Natural Sciences 8(4): 385
-393

Chen YJ. 1998. Constraints and their mechanism on the petrogenic and
metallogenic model for collision orogenesis. Earth Science Frontiers
5( Suppl.) : 109 =118 ( in Chinese)

Chen Y] and Yang ZJ. 1998. A guide to the petrogenic and metallogenic
model for collision orogenesis. Mineral Deposits 17( Suppl. ) : 83 -
86 ( in Chinese)

Chen Y] Guo GJ and Li X. 1998. Metallogenic geodynamic background
of Mesozoic gold deposits in granite-greenstone terrains of North
China craton. Science in China ( Series D) 41(2):113 -120

Chen YJ Chen HY Liu YL GuoGJ] LaiY QinS Huang BL Zhang
Z] SuiYH LiC LiZ LiP LiX Wang HH Zhu MX Gao XL
and Wei QY. 2000. Progress and records in the study of endogenetic
mineralization during collisional orogenesis.  Chinese Science
Bulletin 45(1): 1 -10

Chen YJ. 2002. Several important problems in study of regional
metallogenesis in China: Their relationship to continental collision.
Earth Science Frontiers 9(4): 319 =328 ( in Chinese with English
abstract)

Chen Y] Sui YH and Pirajno F. 2003. Exclusive evidences for CMF
model and a case of orogenic silver deposits: Isotope geochemistry of
the Tieluping silver deposit East Qinling orogen. Acta Petrologica
Sinica 19:551 —568 ( in Chinese with English abstract)

Chen Y]

Tieluping silver deposit

Pirajno F and Sui YH. 2004. Isotope geochemistry of the

Henan China: A case study of orogenic
silver deposits and related tectonic setting. Mineralium Deposita 39
(5-6): 560 -575

Chen Y] Zhang ] Zhang FX Pirajno F and Li C. 2004. Carlin and
Carlin-Like gold deposits in western Qinling Mountains and their
metallogenic time tectonic setting and model. Geological Review
50(2) : 134 - 152( in Chinese with English abstract)

Chen Y] Pirajno F and Qi JP. 2005. Origin of gold metallogeny and
sources of oreforming fluids in the Jiaodong province
China. International Geology Review 47(5) :530 -549

Chen YJ. 2006. Orogenic-type deposits and their metallogenic model and

1181 - 1196 ( in

eastern

exploration potential. Geology in China 33(6) :
Chinese with English abstract)

Chen Y] Chen HY Zaw K Pirajno F and Zhang ZJ. 2007.
Geodynamic settings and tectonic model of skarn gold deposits in
China: An overview. Ore Geology Reviews 31: 139 - 169

Chen Y] Ni P Fan HR Pirajno F Lai Y Su WC and Zhang H. 2007.
Diagnostic fluid inclusions of different types hydrothermal gold
deposits. Acta Petrologica Sinica 23(9) : 2085 —2108 ( in Chinese
with English abstract)

Chen YJ Pirajno F and Qi JP. 2008. The Shanggong gold deposit

China:
implications for ore genesis. Journal of Asian Earth Sciences 33:
252 -266

Chen YJ Xiao WJ and Zhang JJ. 2008. Ore-system as a geodynamic
probe. Geology in China 35(6): 1059 - 1073 ( in Chinese with
English abstract)

Chen YJ and Li N. 2009. Nature of oreHfluids of intracontinental
intrusion—related hypothermal deposits and its difference from those in
island arcs. Acta Petrologica Sinica 25 ( 10): 2477 - 2508 ( in
Chinese with English abstract)

Chen Y] Pirajno F' Li N Guo DS and Lai Y. 2009. Isotope systematics
and fluid inclusion studies of the Qiyugou breccia pipe-hosted gold

Eastern Qinling  Orogen Isotope  geochemistry —and

deposit  Qinling orogen Henan Province China: Implications for
ore genesis. Ore Geology Reviews 35(2): 245 -261

Chen Y] Zhai MG and Jiang SY. 2009. Significant achievements and
open issues in study of orogenesis and metallogenesis surrounding the
North China continent. Acta Petrologica Sinica 25( 11): 2695 —
2726 ( in Chinese with English abstract)

Chen YJ. 2010.

On epizonogenism and genetic classification of



14

hydrothermal deposits. Earth Science Frontiers 17(2): 27 -=34 (in
Chinese with English abstract)

Chen YJ and Wang Y. 2011. Fluid inclusion study of the Tangjiaping Mo
deposit in Dabie Shan Henan Province: Implications for the nature
of the porphyry systems of post—collisional tectonic settings.
International Geology Review 53(5 -6): 635 —655

Chen YJ Pirajno ¥ Wu G Qi JP and Xiong XL. 2012. Epithermal
deposits in North Xinjiang NW China. International Journal of Earth
Sciences 101(4): 889 -917

Deng XH Li WB Li N Mei M and Zhang Y. 2008. Fluid inclusions
constraints on the origin of the Zhifang Mo deposit in Songxian
County Henan Province. Acta Petrologica Sinica 24(9): 2133 -
2148 ( in Chinese with English abstract)

Deng XH Chen Y] Santosh M and Yao JM. 2013a. Genesis of the
1. 76Ga Zhaiwa Mo-Cu and its link with the Xiong’ er volcanics in
the North China Craton: Implications for accretionary growth along
the margin of the Columbia supercontinent. Precambrian Research
10. 1016 /. precamres. 2012.02. 014

Deng XH Chen YJ Santosh M Zhao GC and Yao JM. 2013b.
Metallogeny during continental ~outgrowth in the Columbia
supercontinent: Isotopic characterization of the Zhaiwa Mo-Cu system
in the North China Craton. Ore Geology Reviews 10. 1016/].
oregeorev. 2012. 11. 004

Fan HR  Xie YH Zhao R and Wang YL. 2000. Dual origins of
Xiaoqinling gold-bearing quartz veins: Fluid inclusion evidence.
Chinese Science Bulletin 45( 15) : 1424 - 1430

Goldfarb R] Groves DI and Cardoll S. 2001. Orogenic gold and geologic
time: A global synthesis. Ore Geology Reviews 18: 1 -75

Groves DI Goldfarb R] Gebre-Mariam M Hagemann SG and Robert F.
1998. Orogenic glod deposits: A proposed classification in the
context of their crustal distribution and relationship to other Au
deposit types. Ore Geology Reviews 13: 7 -27

Guild PW. 1971. Metallogeny: A key to exploration. Mining Engineering
AIME 23(1): 69 -72

Guild PW. 1972. Metallogeny and the new global tectonics. 24t" Intern.
Geol. Congr. Proc. 4: 17 -24

Hofstra AH and Cline JS. 2000. Characteristics and models for Carlin—
type gold deposits. Reviews in Economic Geology 13: 163 —220

Hou ZQ. 2010. Metallogenesis of continental collision. Acta Geologica
Sinica 84: 30 —58 ( in Chinese with English abstract)

Hsu KJ. 1979. Thin-skinned plate tectonics during Neo-Alpine
orogenesis. American Journal of Science 279(4): 353 -366

Hu SX Lin QL Chen ZM and Li SM. 1998. Geology and Metallogeny of
the Collision Belt between the South China and North China Plates.
Nanjing: Nanjing University Press 1 —558 ( in Chinese)

Hu SX Zhao YY Xu JF and Ye Y. 1997. Geology of Gold Deposits in
North China Platform. Beijing: Science Press 1 —220 ( in Chinese)

Huang JQ. 1979. On the multi-eyclic development of geosynclinal fold
belt. Science in China 9(4): 384 —397( in Chinese)

Kerrich R and Feng R. 1992. Archean geodynamics and the Abitibi—
Pontiac collision: Implications for advection of fluids at transpressive
collisional boundaries and the origin of giant quartz vein systems.
Earth Science Reviews 32: 33 —-60

Kerrich R and Wyman D. 1990. Geodynamic setting of mesothermal gold
deposits:  An  association with accretionary tectonic regimes.
Geology 18: 882 -885

Kerrich R Goldfarb R Groves D Garwin S and Jia YF. 2000. The
characteristics  origins and geodynamic settings of supergiant gold
metallogenic provinces. Science in China ( Series D)  43( Suppl. ) :
1 -68

Koons PO. 1991. Gold mineralization as a consequence of continental
collision: An example from the Southern Alps New Zealand. Earth
and Planetary Science Letter 13: 1 -9

Kovalev AA. 1980. Plate Tectonics and Exploration. In: Suo L
( translated) . Beijing: Geological Publishing House 1 —265 ( in
Chinese)

Kreuzer OP  Blenkinsop TG Morrison RJ and Peters SG. 2007. Ore
controls in the Charters Towers goldfield NE Australia: Constraints

2013 29( 1)

Acta Petrologica Sinica

from geological ~geophysical and numerical analyses. Ore Geology
Reviews 32: 37 -80

Li CY Guo LZ and Zhu X. 1986. Fundamental Issues with Plate
Tectonics. Beijing: Seismological Press ( in Chinese)

Li HQ Xie CF and Chang HL. 1998. Geochronology of Mineralization of
Nonferrous and Precious Metallic Deposits in Northern Xinjiang.
Beijing: Geological Publishing House 1 —264 ( in Chinese)

Li ] Chen Y] and Liu YX. 2004. Typomorphic characteristics of pyrite
from the lode gold deposits in NorthChina craton: Implications for
fluid mineralization. Journal of Mineralogy and Petrology 24( 3):
93 — 102 ( in Chinese with English abstract)

LiJ Chen Y] Li QZ Lai Y Yang RS and Mao SD. 2007. Fluid
inclusion geochemistry and genetic type of the Yangshan gold
deposit Gansu China. Acta Petrologica Sinica 23(9): 2144 -
2154 ( in Chinese with English abstract)

LiJ ChenYJ LiQZ MaoSD QinY GuoJH NanZL and Yang RS.
2008. The CH-O isotope systematics of the Yangshan gold deposit
Gansu and its implication for the ore-fluid origin. Acta Petrologica
Sinica 24(4): 817 —826 ( in Chinese with English abstract)

Li J. 2009. Fluid inclusion and Re-Os isotope studies of Leimengou and
Qiushuwan porphyry deposits. Ph. D. Dissertation. Guangzhou:
Guangzhou Institute of Geochemistry Chinese Academy of Sciences
1 - 110 ( in Chinese with English summary)

Li N Chen YJ Ni ZY and Hu HZ. 2009. Characteritics of ore-forming
fluids at the Yuchiling porphyry Mo deposit Songxian County
Henan Province and its geological significance. Acta Petrologica
Sinica 25( 10) : 2509 -2522( in Chinese with English abstract)

Li N Chen Y] Santosh M Yao JM Sun YL and Li J. 2011. The
1.85Ga Mo mineralization in the Xiong  er Terrane China:
Implications for metallogeny associated with assembly of the Columbia
supercontinent. Precambrian Research 186: 220 -232

Li N Chen Y] Ulrich T and Lai Y. 2012a. Fluid inclusion study of the
Wunugetu Cu-Mo Deposit
Deposita 47: 467 —482

Li N Ulrich T Chen YJ Thompson TB Peace V and Pirajno F.
2012b. Fluid evolution of the Yuchiling porphyry Mo deposit East
Qinling China. Ore Geology Reviews 48: 442 -459

Liu JJ Liu GC and Liu YF. 2008. Discovery and significance of scheelite
orebodies in the Zhaishang gold deposit southern Gansu. Geology in
China 35(6): 1113 —1120 ( in Chinese with English abstract)

Lu AH Lu GX and Wang WZ. 1998. Continent-continent collision and
fluid mineralization in southern Wendeng. Acta Geoscientia Sinica
19(2) : 187 =194 ( in Chinese with English abstract)

Ma FC Tian XY Liu CC and Ying SH. 1992. Several relationships to
stable progress in the fundamental study of earth sciences. Advance
in Earth Sciences 7(3): 97 =100 ( in Chinese)

Ma XH Liu JJ Li LX Mao JG and Guo YQ. 2008. Zhaishang gold

deposit in Gansu Province: Characteristics evolution of ore-forming

Inner Mongolia  China. Mineralium

fluids and their metallogenic implications. Acta Petrologica Sinica
24(9) : 2069 —2078 ( in Chinese with English abstract)

Mitchell AHG. 1974. Southwest England granites: Magmatism and tin
mineralization in a post-collision tectonic setting. Trans. Instn. Min.
Metall.  83: B95 -97

Mitchell AHG and Garson MS. 1976. Mineralization at plate boundaries.
Minerals Sci. Eng.  8(2): 129 - 169

Mitchell AHG and Garson MS. 1981. Mineral Deposits and Global
Tectonic Settings. London: Academic Press 1 -405

NiZY Li N Guan S] Zhang H and Xue LW. 2008. Characteristics of
fluid inclusions and ore genesis of the Dahu Au-Mo deposit in the
Xiaoqinling gold field Henan Province. Acta Petrologica Sinica 24
(9): 2058 —2068 ( in Chinese with English abstract)

Pirajno F. 2009. Hydrothermal Processes and Mineral Systems. Berlin:
Springer 1 -1250

Pirajno F.2012. The Geology and Tectonic Settings of China’ s Mineral
Deposits. Berlin: Springer 1 -679

Qi JP LAI'Y Ren KX and Tang GJ. 2006. The Sr-isotope constraint on
the origin of the Xiaoqinling gold field. Acta Petrologica Sinica 22:
2543 -2550 ( in Chinese with English abstract)



Qi JP Song YW Li SQ and Chen FK. 2009. Single-grain Rb-Sr isotopic
cpmposition of the Xigou Pb-Zn-Ag deposit Luanchuan County
Henan Province. Acta Petrologica Sinica 25( 11) : 2843 —2854 ( in
Chinese with English abstract)

Ricards SP. 1992. Collision—elated alkalic magmatism and associated
gold mineralization: Early magmatic fluids in the meso-epithermal
Porgera gold deposit Papua New Guinea. EOS 73(14): 372

Robb L. 2005. Introduction to Ore-Forming Processes. Malden:
Blackwell 1 -384

Rui ZY Hou ZQ Qu XM Zhang LS Wang LS and Liu YL. 2003.
Metallogenic epoch of Gangdese porphyry copper belt and uplift of
Qinghai-Tibet Plateau. Mineral Deposits 22(3): 217 =225 (in
Chinese with English abstract)

Sawkins FJ. 1984. Metal Deposits in Relation to Plate Tectonics. Berlin:
Springe 1 -325

Seltmann R Kampf H and Moller P. 1994. Metallogenesis in Collisional
Orogens. Potsdam: GeoForschungsZentrum Potsdam 1 —434

Sengor AMC and Natal” in BA. 1996. Paleotectonics of Asia: Fragments
of synthesis. In: Yin A and Harrison TM ( eds.) . The Tectonic
Evolution of Asia. Cambridge: Cambridge University Press 486
- 640

Shatov V' Seltmann R and Kremenetsky A. 1996. Granite—related Ore
Deposits of Central Kazakhstan and Adjacent Areas. St. Petersburg:
Glagol Publishing House

Sillitoe RH. 1972. A plate tectonic model for the origin of porphyry
copper deposits. Economic Geology 67: 184 - 197

Sut YH Wang HH Gao XL Chen HY and Li Z. 2000. Ore fluid of the
Tieluping silver deposit of Henan Province and its illustration of the

metallogenesis and

43 ( Suppl.): 108

tectonic model for collisional petrogenesis
fluidization. Science in China ( Series D)
-121

Tu GC and Ding K. 1986. The Qinling-Central Asia Sh-Hg belt: The
third Sb-Hg belt of global significance. In:

Geochemistry Chinese Academy of Sciences ( ed.) .

Institute  of
Collections of
Geochemistry. Beijing: Science in China Press 8 - 13 ( in

Chinese)

Wang DZ Ren QJ and Qiu JS. 1998. Geology and geochemistry of gold
deposits associated with Mesozoic continental volcanism in East
China. In: Hu SX Wang HN Wang DZ and Zhang JR ( eds.) .
Geology and Geochemistry of Gold Deposits in East China. Beijing:
Science in China Press 267 —338 (in Chinese)

Xie CF Li HQ and Chang HL. 1998. A syn-collision epithermal gold
deposit:  Shiyingtan gold deposit  eastern Tianshan.
Deposit  17( Suppl. ) : 425 —428 ( in Chinese)

Xiong XL Adam TJ and Green TH. 2005. Rutile stability and rutile/
melt HFSE partitioning during partial melting of hydrous basalt:
Implications for TTG genesis. Chemical Geology 218: 339 -359

Xiong XL. 2006. Trace element evidence for growth of early continental

Mineral

crust by melting of rutile-bearing hydrous eclogite. Geology 34: 945
-948

Yang RS Chen Y] Zhang FX LiZH Mao SD Liu HJ and Zhao CH.
2006. The chemical Th-UPb ages of monazite from the Yangshan
gold deposit Gansu Province and their geologic and metallogenic
implications. Acta Petrologica Sinica 22( 10): 2603 - 2610 ( in
Chinese with English abstract)

Yang RS Chen Y] and Xie JL. 2009. X-ray photoelectron spectroscopic
study on arsenian pyrite and arsenopyrite from the Yangshan gold
deposit  Gansu Province ( North China) . Acta Petrologica Sinica
25( 11) : 2791 —2800 ( in Chinese with English abstract)

Yang Y Zhang]J Yang YF and Shi YX. 2009. Characteristics of fluid
inclusions and its geological implication of the Shangfanggou Mo
deposit in Luanchuan County Henan Province. Acta Petrologica
Sinica 25( 10) :2563 —2574 (in Chinese with English abstract)

Yang YE Li N and Ni ZY. 2009a. Fluid inclusion study of the
Jinduicheng porphyry Mo deposit Hua County Shaanxi Province.
Acta Petrologica Sinica 25( 11): 2983 - 2993 ( in Chinese with
English abstract)

Yang YF Li N and Yang Y. 2009b. Fluid inclusion study of the

15

Nannihu porphyry Mo-W deposit Luanchuan County Henan
Province. Acta Petrologica Sinica 25 ( 10) : 2550 - 2562 ( in
Chinese with English abstract)

Yang YF Li N and Wang LJ. 2011. Fluid inclusion study of the Donggou
porphyry Mo deposit Henan Province. Acta Petrologica Sinica 27:
1453 - 1466 ( in Chinese with English abstract)

Yang YF Li N and Chen YJ. 2012. Fluid inclusion study of the Nannihu
giant porphyry Mo-W deposit Henan Province China: Implications
for the nature of porphyry orefluid systems formed in a continental
collision setting. Ore Geology Reviews 46 83 -94

Yang YF Chen Y] LiN Mi M Xu YL Li FL and Wan SQ. 2013.
Fluid inclusion and isotope geochemistry of the Qian’ echong giant
porphyry Mo deposit Dabie Shan China: A case of NaCl-poor
CO, —ich fluid systems. Journal of Geochemical Exploration 124: 1
-13

Zhai YS Yao SZ Lin XD Jin FQ Zhou XR Wan TF and Zhou ZG.
1992. Metallogenic regularity if iron and copper deposits in the
Middle and Lower Valley of the Yangtze River. Mineral Deposits 11
(1) : 1 =11 ( in Chinese with English abstract)

Zhai YS Yao SZ and Cai KQ. 2011. Mineral Deposits. 3™ Edition.
Beijing: Geological Publishing House 1 —369 ( in Chinese)

Zhang FX Chen Y] Li C Zhang J and Ma JQ. 2000. Geological and
geochemical character and genesis of the Jinlongshan-Qiuling gold
deposits in Qinling orogen: Metallogenic mechanism of the Qinling—
pattern Carlin-type gold deposits. Science in China ( Series D) 43
( Suppl. ) : 95 -107

Zhang ] Chen Y] Zhang FX and Li C. 2002. Geochemical study of ore
fluid in Jinlongshan Carlintype gold deposit belt in southwestern
Shaanxi Province. Mineral Deposit 21(3): 283 =291 ( in Chinese
with English abstract)

Zhang J Chen Y] Li GP Li ZL and Wang ZG. 2004. Chracteristics of
ore geology and fluid inclusion of the Yindonggou silver deposit

Henan Province: Implication for metallogenic

55 -64 (in

Neixiang County
type. Journal of Mineralogy and Petrology 24(3):
Chinese with English abstract)

Zhang ] Chen Y] Zhang FX and Li C. 2006. Ore fluid geochemistry of
the Jinlongshan Carlintype gold deposit ore belt in Shaanxi
Province China. Chinese J. Geochem. 25: 23 -32

Zhang ] Yang Y Hu HZ Wang ZG Li GP and Li ZL. 2009. S-C-Pb
isotope geochemistry of the Yindonggou Orogenic-type silver deposit
in Neixiang County Henan Province. Acta Petrologica Sinica 25
(11) : 2833 —2842 ( in Chinese with English abstract)

Zhang J Chen YJ Yang Y and Deng J. 2011. Lead isotope systematics
of the Weishancheng Au-Ag belt
China: Implication for ore genesis. International Geology Review 53
(5): 656 -676

Zhang J]  Zheng YD and Liu SW. 1998. Structural Features Genetic
Mechanism and Tectonic Evolution of the Xiaoqinling Metamorphic

Tongbai Mountains  central

Core Complex. Beijing: Ocean Press ( in Chinese with English
abstract)

Zhang . Yang RS Mao SD Lu YH Qin Y and Liu HJ. 2009. Sr and
Pb isotopic feature and ore-forming material source of the Yangshan
gold deposit. Acta Petrologica Sinica 25( 11): 2811 -2822 ( in
Chinese with English abstract)

Zhang . Chen HY Chen YJ Qin YJ Liu CF Zheng Y and Jansen
NH. 2012a. Geology and fluid evolution of the Wangfeng orogenic—
type gold deposit
Reviews 49: 85 -95

Zhang L. Zheng Y and Chen YJ. 2012b. Ore geology and fluid inclusion

geochemistry of the Tiemurt Pb-Zn-Cu deposit Altay Xinjiang

Western Tian Shan  China. Ore Geology

China: A case study of orogenictype Pb-Zn systems. Journal of
Asian Earth Sciences 49: 69 -79

Zhang Y Chen YJ Qi JP Leng CB and Zhao CH. 2010. Geochemistry
of Gongguan-Qingtonggou Hg-Sb deposit in Xunyang Shaanxi
Province. Acta Mineralogica Sinica 30( 1) : 98 — 106 ( in Chinese
with English abstract)

Zheng Y Zhang L. Chen YJ Qin YJ and Liu CF. 2012. Geology fluid
inclusion geochemistry and “’Ar/* Ar geochronology of the



16

2013 29( 1)

Acta Petrologica Sinica

Waulasigou Cu deposit and their implications for ore genesis Altay Pirajno F .2007.
Xinjiang China. Ore Geology Reviews 49: 128 —140 23(9): 2085
Zheng YY Wang BS Fan ZH and Zhang HP. 2002. Analysis of tectonic
evolution in the eastern section of the Gangdise Mountains Tibet and -2108
the metallogenic potentialities of copper gold polymetal. Geological . 2008.
Science and Technology Information 21(2): 55 — 60 ( in Chinese 35(6) : 1059 —1073
with English abstract)
Zhou TF and Yue SC. 1998. Significant progresses in the study of the gl
Middledower Yangtze copper-gold metallogenic belt. Mineral 25 (10) : 2477 -2508
Deposit  17( Suppl. ) : 149 — 152 ( in Chinese) . 2009.
25(11) : 2695 -2726
. 2010. 17
. 1960. 1 (2): 27 -34
-408 . 2008.
. 1984. 24(9): 2133 -2148
1-49 . 2010. 84: 30 -58
. 1986. (0] .1997.
12 -15 1-220
-1990. . 1988.
(2):9-14 1-558
.1991. . 1979. 9(4):
21(1): 61 -66 384 -397
. 1991. B . 1980 ( Kovalev AA. 1978) .
1 -263
253 255 . 1986.
. 1992. 1-
234 . 1998.
.1995. 1 -264
1(3):8 . 2004.
16 24(3): 93 -102
. 1996. . 2007.
3(4): 282 -289 23(9):
.1997. 2144 -2154
( ) 33
(4): 456 -466 2008.
. 1998. 24(4): 817 - 826
5( ): 109 -118 . 2009.
.1998. 1-110
17( ): 83 -86 . 2009.
25(10) : 2509
-2522
.1999. . 2008.
44(16) : 1681 - 1689 35(6): 1113 1120
. 2002. . 1998.
9(4): 319 -328 19 (2): 187 -194
Pirajno F. 2003. CMF . 1992.
19(3): 7(3): 97 -100
551 -568 . 2008.
Pirajno F . 2004. - 24(9) : 2069 -2078
. 50: . 2008.
134 - 152 - 24(9):
. 2006. N 33: 2058 —2068
1181 -1196 .2006.



22: 2543 -2550

. 2009.
- ) 25(11): 2843
-2854
. 2003.
22(3): 217 =225
. 1986. — -
8-13
.1998.
267 - 338
. 1998,
17( ) 1 425 -428
. 2006.
Th-U-Pb
22(10) : 2603 —2610
. 2009.
XpPs . 25(11) : 2791 - 2800
. 2009.
25(10) : 2563 - 2574
. 2009a.

25(11) : 2983 —2994
. 2009b. ()
25(10) : 2550 - 2562
.2011.

17

27(5) 1 1453 — 1466

. 1992.
. . 1(1): 1
-11
. 2011.
1-369
. 1998. .
1-120
.2002.
21(3): 283 -291
. 2004.
24(3): 55
-64
. 2009.
25(11):
2833 —2842
. 2009.
25(11):
2811 - 2822
. 2010. -
30(1): 98 —106
. 2002.
21(2): 55 -60

. 1998.
17 ): 149 -152



