
    Based on the principles of host rocks and ore genesis, the 
Co-Cu ore deposits in China continent mainly include three 
types, i.e. magmatic rock-hosted Co-Cu sulfide deposits, 
volcanogenically  hydrothermal  Co-Cu  polymetallic 
deposits, and sedimentary rock-hosted stratabound Co-Cu 
deposits.  These  deposits  are  mainly  distributed  in 
continental margins, rift troughs, east Qinling collisional 
orogen and Yanshanian intracontinental settings in the 
Eastern  China.  However,  the  Co-Cu  ore  deposits  of 
different types show large differences from those formed in 
other countries, in terms of abundance, geodynamic setting, 
ore-controlling structure, magmatic origin and evolution, 
and ore-forming age. The magmatic rock-hosted Co-Cu 
sulfide deposits generally were generated in continental 
margins and Phanerozoic orogenic settings which were 
closely related to small-scale ultramafic-mafic intrusions. 
The resulting deposits tended to be characteristic of that 
“small-scale intrusions often led to large-scale mineral 
deposits”, and were hosted largely within mafic-ultramafic 
intrusions which mainly comprise peridotites and gabbros. 
The latter, which in return provided ore-forming metals Co 
and Cu, had been derived from semi-deep or deep mafic-
ultramafic magma by the way of multi-stage liquation, 
injection and hot water leaching. In orogenic belts or rift 
zones,  fine-grained  clastic  sediments,  sedimentary 
carbonates and marine volcano-clastic sedimentary rocks 
often  hosted  volcanogenically  hydrothermal  Co-Cu 
polymetallic deposits present as stratiform, stratiform-like 
or  lenticular  bodies.  This  type  deposits  are  widely 
distributed in China continent and controlled strictly by 
stratigraphic level, lithological interface and fault. Also, 
they  tend  to  occur  as  large-  or  medium-scale,  Cu-
dominated or Co-dominated signal-element ore deposits. 
Moreover, this type deposits contain broad types of host 

rocks and wall-rock alterations, and accounted for multiple 
sources  of  ore-forming  metals.  Therefore,  the 
volcanogenically  hydrothermal  Co-Cu  polymetallic 
deposits had an intimate association with a volcanic-hosted, 
exhalative  and  sedimentary  process  and  hydrothermal 
reworking.  By  contrast,  the  sedimentary  rock-hosted 
stratabound Co-Cu deposits formed in marginal rifts or 
rifting troughs of paleo-continents in other countries are 
less  developed  in  China  continent.  However,  one  of 
representative examples in China is the Dahenglu Co-Cu 
deposit which is Co-dominated Co-Cu deposit of economic 
significance  in  Jilin  Province,  North  China.  The  ore-
bearing rocks are mainly sedimentary rocks, as the most 
typical example, the black shales. Both the ore-bearing 
formations and the particular strata have shown an apparent 
control to the distribution and the genesis of orebodies. 
With  the  complexity  of  its  genesis,  mainly  as 
sedimentation, metamorphism and the late hydrothermal 
reworking, these are polygenetic and superimposed Co-Cu 
ore deposits of multiple episodes,. 
    In spite of abundance in cobalt and copper resource in 
the world, their distribution is more concentrated upon 
some countries such as Zambia, Zaire, the United States 
and Canada, which are the main producers of the world’s 
cobalt and copper. Compared with the foreign countries 
with the abundant, proved resources, the Co-Cu deposits in 
China continent are dominated low-grade ores with less 
abundant bonanzas, and often show coexistences of Co and 
Cu with other metals in associated ores. China thus is 
scarce in Cu-dominated or Co-dominated signal-element 
ore deposits. There’re obvious differences from similar ore 
deposits  abroad,  mainly  in  following  aspects.  1)  The 
foreign countries occupy abundant cobalt metal reserves, 
but most of the sources are from the weathered lateritic 
nickel deposits (accounting for 46.8% of total resources). In 
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contrast, magmatic rock-hosted Co-Cu sulfide deposits and 
volcanogenically  hydrothermal  Co-Cu  polymetallic 
deposits are main, which dominate more than 80% of the 
total amount of resources, 2) Foreign stratabound cobalt-
copper ore deposits mainly occurred in Paleoproterozoic 
and Mesoproterozoic sedimentary sandstone formations, 
whereas this type deposits are widely distributed in China, 
3) In terms of magmatic origin and evolution, the cobalt-
copper ore deposits which are controlled by ophiolites are 
well developed in foreign countries, such as Cyprus Cu 
(Co) ore deposits, but this type deposits are scarce in China, 
and 4) The cobalt-copper ore deposits abroad, which are 
controlled  by  geodynamic  setting,  deep  structure  and 
stratigraphic position, often come into being in the form of 
ore belts, such as the northwestern United States Idaho 
cobalt-copper ore belt and Zambian copper mineralization 
belt, etc.. 
    There are also distinct differences among three types of 
Co-Cu ore deposits in China continent. Except for the 
magmatic rock-hosted Co-Cu sulfide deposits  with an 
intimate association with magmatic activities, the other ore 
deposit-types show weak or no relationship to magmatism. 
Moreover,  the  latter  were  characterized  by  late-stage 
intense structural deformation and hydrothermal alteration. 
Nevertheless,  all  ore  deposit-types  account  for  metal 

association of Co-Cu-Ni, Cu-Co-Au-Ag, Fe-Co-Cu and/or 
Co-Pb-Zn-Cu-Sb,  and  mainly  contain  ore  minerals  of 
pyrite,  chalcopyrite,  siegenite,  cobaltite,  cobaltiferous 
pyrite and cobaltiferous arsenopyrite. Moreover, these ore 
deposit-types  have  a  broad  metallogenic  time  from 
Proterozoic to Tertiary. 
 
Acknowledgements 
 
    This paper is funded by the State Key Fundamental 
Program (2012CB416806) and the Chinese Ministry of 
Land and Resources (1212011220710).  
 
References 
Brown A C, 1978. Stratiform copper deposits-evidence for their 

post-sedimentary origin. Minerals Science Engineering, 10
(3):172-181. 

Feng Chengyou and Zhang Dequan, 2004. Cobalt Deposits of 
China: Classification, Distribution and Major Advances. Acta 
Geologica Sinica, English edition, 78(2):352-357. 

Smith C G, 2001. Always the bridesmaid, never the bride:cobalt 
geology and resources. Institution of Mining and Metallurgy, 
Transactions, Section B:Applied Earth Science, 110:75-80. 

Xu Y and Zhu X Y, 2000. Cobalt deposits in the central China 
orogenic belt. Acta Geologica Sinica, 74(3):540-543.  



<<
  /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


