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Central Yunnan is well known for its abundant Fe-Cu
Resources from Precambrian terrane, in which the early
mesoproterozoic Yinmin Fm.-Lvzhijiang Fm. (1.4~1.7Ga)
provides the most Fe-Cu-Au-REE deposits in China. Yet,
there are some foundational/Economic geology problems
remain unsolved. In this research, we combed the entire
proterozoic strata, investigated the
magmatic  activities central Yunnan Province,
reconstructed the stratigraphic framework and revealed the
evolution of Kunyang rift in 1.7Ga. We also took Wuding
Yinachang deposit and other deposits as example,
systematically studied their geological and geochemical
characteristics, summed up a mineralization model. After
comparison on the symptoms between Fe-Cu-Au-REE
deposits in central Yunnan and IOCG examples around the
world, we strongly believe that there exist a rift-related
IOCG metallogenic system. Our study obtained the
following points of understanding:

1. After contrast the sequence and isotope age of the old
Dongchuan group in Dongchuan Region, Lower Kunyang
group and Yinachang Fm. in Wuding region, we referred
them as “Dongchuan Group”(1.4~1.7Ga), including
Yinmin Fm., Luoxue Fm., E’touchang Fm. and Lvzhijiang
Fm.; The Upper Kunyang group on the east of Tanglang-
Yimen regional fault is now named as “Kunyang
Group”(1.1~1.4Ga); we also classified the Shaihaiwan
Fm.-Pingdingshan Fm. under “DongchuanGroup” in
Dongchuan region into “TangdanGroup”(1.8~2.3Ga);
Hekou Group and Dahongshan Group in the west of
Lvzhijiang regional fault are the synchronous strata of
Dongchuan Group, we kept their primitive name.

2. Diabase and magmatic breccia intrude around
1.6~1.7Ga, their geochemical features indicate that there
existed an extension, timely accorded with the splitting of
Columbia supercontinent(1.7Ga). As the oldest terrane in
central Yunnan, “Tangdan Group “composed the
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basement of Kunyang rift. “Dongchuan Group” was
sediment in the epicontinental evionment of the rift, so did
the Hekou group and Dahongshan group, with some
differences on sedimentary face. The extension ended in
the middle of mesoproterozoicl.4Ga, the “Dongchuan
Grou”p was uplifted and weathered, and the
unconformably overlied by the younger “Kunyang group”.

3. The Yinachang deposit was formed in the Wuding-
Lufeng graben basin, ore bodies were controlled by
carbonatite of upper Yinmin Fm. and lower Luoxue Fm.,
indicates a intense hydrothermal metasomatism. Mineral
assemblage, element correlation and S, Pb isotope tracing
demonstrate Fe-Cu-REE  assemblage and Cu-Au
assemblage, and the Fe and REE element were extracted
from the wall rock, while the Cu and Au element were
coming from the magma remelted during the remelting of
lower crust when the deeper basic magma uplifted in the
extensional environment.

4. Researches in microphysiography, composition and
isotope on fluid inclusions suggest three stages of the ore-
forming process: Pre-mineralization stage, dominant
mineralization stage and post-mineralization stage, and the
dominant mineralization stage is comprised by magnetite-
REE substage and sulfide-gold substage. Fluids in Pre-
mineralization stage are high temperature, high salinity
magma fluid, containing alkalic components, volatile
phase and Cu, Au, which formed during the immiscibility
effect of felsic magma. This fluid caused a regional
albitization of carbonate, and extract Fe and REE elements
into the fluid. Metasomatism between magmatic fluid and
carbonaceous wallrock causing the precipitation of Fe and
REE in the magnetite-REE substage, and the dehydration
of wallrock produced the metamorphic hydrothermal for
the sulfide-gold substage. In this substage, meteoric water
mixed into the fluid, changed the physical and chemical
conditions of the system, Cu, Au is no longer stable as
clathrate in fluid, but precipitated as sulfide (Cu) and
substance (Au). In the stage of post-mineralization,
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dominant fluid became pure meteoric water, the
mineralization was ended.

5. Similar Fe-Cu-Au-REE deposits are distributed in
“Dongchuan Group” in central Yunnan Province, such as
Xikuangshan  deposit, E’touchang  deposit and
Dahongshan deposit. Geochronology demonstrates that
their dominant mineralization occurred about 1.5~1.6Ga,
and were closely connected with the forming of Kunyang
rift. Another age segment is 0.7~1.1Ga, which represents
the convergence and disintegrating of Rodinia
supercontinent.

6. Statistics indicates two kinds of deposits in

“Dongchuan Group” in this area. One is the Fe-Cu-Au-

695

REE deposits which have similar geological/geochemical
symptoms and ore-forming mechanism to IOCG deposits,
such as Yinachang deposits; The other is the SEDEX Cu-
Au deposits such as Dongchuan deposit and Yimen
Deposit. They respectively formed during the splitting and
sedimentary of Kunyang rift, and were strictly controlled
by the anorogenic magmatic-hydrothermal avtivities. It
reflects the tectonic-magmatic-metallogenic events in
central Yunnan Province in the period of early
mesoproterozoic(1.4~1.7Ga), and gives us a new direction
on prospecting.

Key words: “Dongchuan Group”, Kunyang rift,
Yinachang deposit, IOCG, Metallogenic system




<<
  /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


