
1 Ore Deposit Geology 
 

The Jinchang copper-gold deposit is located in the Jilin-
Heilongjiang folding belt, Jiamusi and Xingkai Plate to the 
north, and north margin of North China Plate to the south. 
So far, a number of deposits have been discovered in the 
region,  including  a  large-scale  gold-copper  deposit 
(Xiaoxi’nancha);  four  medium-scale  gold  deposits 
(Wufeng,  Naozhi,  Nongping  and  Ciweigou)  and  four 
small-sized gold deposits (Jiusangou, Wuxingshan and 
Duhuangling).  These  discoveries  indicate  the  high 
potential  of  the  area  to  host  epithermal  gold–copper 
deposits. 

The Indosinian-Yanshanian intermediate-acid intrusive 
rocks are largely distributed in the mining area. However, 
strata exposion of strata is  relatively less,  and Upper 
Proterozoic Huangsong Group metamorphic series and 
Midddle-Upper  Jurassic  Tianying Group volcanics  are 
sporadic developed in the southwest of mining area .  

The intrusive boies can be divided into five periods by 
diagenetic  age:  (1)  Late  Triassic  dioritoid  magmatic 
activity: rock types mainly include black medium and 
micro-fine grain biotite diorite, and mainly distribute in 
the  Bahaodong-Xingjiagou-Qiongbangzigou-Banjiegou 
and northern  area  of  the  Jinchang country.  (2)  Early 
Jurassic granitoid magmatic activity: rock types mainly 
contain  biotite  granite,  plagiogranite,  coarse  grain 
graphicgranite, potassium granite and granodiorite, which 
are  ore-bearing  wall  and  mainly  distribute  in  the 
Heixiazigou-Xingjiagou and estern area of the Jinchang 
country. (3) Late Jurassic granitic magmatic activity: rock 
types mainly contains fine grain porphyric granite and 
medium-coarse grain granite, and mainly distribute in the 

Bahaodong-Heixiazigou and southern area of the Jinchang 
country. (4) Early Cretaceous granite porphyry magmatic 
activity: rock types mainly include granite porphyry and 
quartz porphyry, which are closely associated with time-
space distribution of orebody and mainly distribute in the 
Bahaodong-Gaoligou.  (5)  Late  Cretaceous  dioritic 
magmatic activity: rock types mainly contain diorite and 
diorite porphyry occur as small stock or small apophysis. 
These kinds of intrusive bodies with different epoch and 
lithology constitute main ore-bearing wall within mining 
area. 

 
2 Zircon U-Pb Dating 
 

We selected typical granitoids from area around the 
mineral  deposit  for  whole-rock  geochemistry.  Sample 
code  GLG,  JC,  BHD  and  HXZ  is  representative  of 
samples selected from Gaoligou, Banjiegou, Bahaodong 
and Heixiazigou area in the mining area respectively. 

Sample  BHD-1  (Granite)  was  collected  from  the 
southwestern Bahaodong, yielding an average 206Pb/238U 
age of 184.69 ± 0.98 Ma with MSWD = 4.6. Sample 
GLG-1 (Granite) was collected from the southwestern 
Gaoligou, yielding an average 206Pb/238U age of 203.62 ± 
0.86  Ma  (MSWD  =  1.13).  Sample  GLGN  (Granite 
porphyry) was selected from the southwestern Gaoligou. 
The 9 analytical spots gave a concordia age of 190.4 ± 4.7 
Ma (MSWD = 4.6). Sample JC-20 (Granite) was selected 
from area around No. I orebody, yielding an average 
206Pb/238U age of 205.88 ± 0.95 Ma (MSWD = 1.12). 
Sample JC-1 (Diorite) was selected from area around No. I 
orebody, yielding concordia ages range from 101 to 118 
with a weighted mean age of 109.0 ± 2.4 Ma (MSWD = 
1.8). 
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3 Diagenetic and Metallogenic Epoch 
 

The  ore-bearing  wall  for  the  Jinchang  copper-gold 
deposit is product of magmatic activity from Indosinian to 
Yanshanian, and metallogenesis is close associated with 
the Yanshanian granitoids. Therefore, it is an effective 
restriction for metallogenetic epoch that determinates ages 
for each period of granitoids in the mining area. The 
diagenetic epoch for granitoids is mainly focus on two 
epochs by dating results from predecessors: ~110 Ma and 
~200 Ma. According to new research by Wu et al. (2011), 
the ages of granites developed in the periphery of the 
mining area are concentrated in the Early Jurassic-Late 
Triassic (175–240 Ma) and Early Triassic-Late Permian 
(245–260 Ma), minority in the Early Cretaceous (100–130 
Ma). 

We  selected  samples  from  the  No.  I  orebody, 
Bahaodong  and  Gaoligou  to  prepare  them for  zircon 
dating, and obtained precise ages of 205.88 ± 0.95 Ma 
(JC-20), 109.0 ± 2.4 Ma (JCN), 190.4 ± 4.7 Ma (GLGN), 
203.62 ± 0.86 Ma (GLG-1) and 184.69 ± 0.98 Ma (BHD-
1) by LA-ICP-MS dating, which is consistent with ages 
obtained by predecessor. Therefore, we verified that there 
are two-phase important magmatic acitivities (~110 Ma 
and ~200 Ma) in the mining area at least, which provide 
essential conditions for forming of the Jinchang copper-
gold deposit. 

The authors think that magmatic activity around 200 Ma 
formed a series of molybdenum and copper-polymetallic 
deposits,  and  induced  enrichment  of  copper  in  the 
Jinchang copper-gold deposit at the same time. However, 
magmatic activity around 110 Ma formed a series of gold 
deposits, and prompted enrichment of gold in the Jinchang 
copper-gold  deposit.  The  superposition  of  two-phase 
magmatic  activities  (~200  Ma  and  ~110  Ma)  in  the 
Jinchang  copper-gold  deposit  manifest  as  complex 
metallogenic system with superposition of magmatic fluid, 
which  caused  different  opinions  in  discrimination  of 
genetic type of ore deposit. Therefore, the metallogenic 
age of the Jinchang copper-gold deposit is around 110 Ma.  

4 Metallogenic Dynamic Setting 
 

We think  that  the  Jinchang  copper-gold  deposit  is 
located in the superposition of the Paleo-Asian Ocean 
tectonic  domain  and  Marginal  Pacific  Ocean  tectonic 
domain. The closing of Paleo-Asian Ocean occurred in 
Late Paleozoic-Early Triassic, and collisional orogenesis 
occurred around the Triassic-Jurassic boundary. A large 
number of granitoids developed in the Jinchang mining 
area since collisional regime of magma-fluid led to peak. 
Meanwhile, this period of magma-fluid activity induced 
large-scale  molybdenum,  copper-polymetallic 
mineralization in  the  Early  Jurassic,  such  as  Dashihe 
molybdenum deposit, Liushengdian molybdenum deposit, 
Yanghuidongzi copper deposit, Jiufogou and Dongzigou 
polymetallic  deposits,  and  moreover  this  period  of 
magma-fluid activity caused enrichment of copper in the 
Jinchang copper-gold deposit. 

Since the Late Jurassic, tectonic setting in study area 
was transformed into Marginal Pacific Ocean tectonic 
domain. The Izanagi Plate subducted towards Paleo-Asian 
Ocean Plate and subduction-released fluids metasomated 
mantle  wedge  and  happened  partial  melting.  Magma, 
generated from partial melting, injected or contaminated 
by the Lower Crust in the process of upwelling, which is 
important  to  formation  of  the  Jinchang  copper-gold 
deposit. 

 
Acknowledgements 
 

This research was financially supported by Chinese 
Geological  Survey  Programme  (Grant  Nos. 
1212011120342 and 1212010786005). 
 
References 
Wu Fuyuan, Sun Deyou, Ge Wenchun, Zhang Yanbin, Grant, 

M.L., Wilde, S.A., and Bor-Ming Jahn, 2011. Geochronology 
of the Phanerozoic granitoids in northeastern China. Journal 
of Asian Earth Sciences, 41: 1–30.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


