
1 Regional Geological Setting  
 

Dongguashan Copper (gold) deposit is located in the 
northeast of the Yangtze craton, which belong to the lower 
Yangtze Syneclise Fanchang Guichi concave fault-fold 
belt (Tang et al., 1998). It occurred in North East section 
of Qingshan anticline,  secondary structure of Datong-
Shunan multiple syncline. The formation closely related to 
mineralization  including  upper  Devonaian  Wutong 
formation  (D3w)  quartz  sandstone,  middle-upper 
Carboniferous Chuanshan and Huanglong formation (C2+3) 
carbonate  rock,  lower  Permian  Qixia  formation  (P1q) 
limestone,  chert  and  skarn.  The  complex  reticular 
structure-framework  in  this  area  is  compesed  of  NE 
trending folds and faults of Indosinian and nearly SN-, 
EW- and NNE trending faults, interlayer structure and 
joint.  Magmatic  rock  emplaced  along  the  complex 
structure systems, showed dyke and apophysis in shallow. 
Qingshanjiao composite rock body is closely related to 
mineralization,  composed  by  granodiorite  and 
porphyraceous quartz monzodiorite. 
 
2 Identiffication of Qingshanjiao Composite 
Rock body 
 
2.1 characteristics of petrology and petrochemistry 

Qingshanjiao composite rock body can be divided into 
granodiorite and porphyraceous quartz monzodiorite based 
on rock-mineral identification.  

Granodiorite colored gray- grey black is composed of 
plagioclase (40%), potash feldspar (15%), quartz (20%), 
hornblende (12%) and small amounts of biotite (3%). 
Plagioclase occurs in short prismatic or tabular crystal 
form, the polysynthetic twin and zonal structure can be 

observed.  Potash  feldspar  mainly  occurs  in 
hypautomorphic tabular crystal form, the Casbas double 
crystal can be visible with muddy surface. The quartz is 
mainly allotriomorphic  granular  filled  in  mineral  gap. 
Hornblende  occurs  in  automorphic-hypidiomorphic 
granular crystal form, with two directions of cleavage. The 
characteristics  of  rock  ia  mainly  automorphic  -
hypidiomorphic structure (Fig.1a). 

Porphyraceous  quartz  monzodiorite  colored  grayish-
white is mainly composed of plagioclase (55%), potash 
feldspar (20%), quartz (10%), hornblende (10%) and small 
amount of diopside, biotite. Plagioclase occurs in short 
prismatic and tabular crystal form, the particle size is 
large, the polysynthetic twin and zonal structure can be 
observed, potash feldspar and biotite poikilitic can be seen 
in  plagioclase  crystal,  different  degrees  of  corrosion 
occurred  in  the  edge  of  crystal.  Potash  feldspar  is 
characterized by columnar crystal form that contained 
Casbas double crystals, biotite poikilitic also can be seen 
in it. The quartz is mainly allotriomorphic granular filled 
in  mineral  gap.  Hornblende  appears  long  columnar, 
granular  crystal  form  and  the  cleavage  is  clearly, 
chloritization occurs in the edge of crystal. The rock has 
porphyraceous structure and poikilitic structure (Fig.1b). 

The average content of SiO2, CaO, Na2O+K2O and 
K2O/(Na2O+K2O) of  granodiorite  are  61.69%, 4.91%, 
6.89% and 0.44.  The  average  content  of  SiO2,  CaO, 
Na2O+K2O  and  K2O/(Na2O+K2O)  of  porphyraceous 
quartz monzodiorite are 57.13%, 6.21%, 6.50% and 0.44. 
The content of CaO in granodiorite and porphyraceous 
quartz monzodiorite are higher than the similar rock of 
China  (3.70%  and  4.63% ),  it  may  be  caused  by 
assimilation and hybridization between rock body and 
Calcareous wall rock. Rittmann combination index (σ) of 
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granodiorite and porphyraceous quartz monzodiorite are 
2.55 and 3.01, in the 1.8 to 3.3 range, belonging to calc-
alkaline rock. The consolidation index (SI) is 14.10, less 
than the consolidation index (SI) (17.09) of porphyraceous 
quartz monzodiorite. It indicates that the differentiation 
degree of is relatively high.  
 

2.2 The relationship between the two classes of rock 
It  considered  that  granodiorite  formed  earlier  than 

porphyraceous  quartz  monzodiorite  based  on  field 
investigation and drilling documentation. It corresponded 
to the diagenetic age of rock body in the whole Tongling 
area, granodiorite took place between139.8 and 137 Ma 
and  porphyraceous  quartz  monzodiorite  took  place 
between 137 and 135.8 Ma. The evidences are as follows: 

(1)  Based on the drilling documentation,  it  can be 
discovered  that  porphyraceous  quartz  monzodiorite 
contained the garnet and epidote breccias of early stage, 
during 121.5 to153.2 m of drilling 03 of exploration line 
66, –850m middle piece. 

(2) Based on the field investigation, it can be discovered 
that  porphyraceous  quartz  monzodiorite  contained  the 
pyrite-chalcopyrite ore breccias (line 68 of –850 m middle 
piece) and hornfels breccias which altered from pelite 
(exploration line 44 of –730 m middle piece). Breccias 
with significantly edges contained thin metal sulfides. 

(3)  In  the  garnet  skarn  which  formed  by  early 
granodiorite  can  be  found  porphyraceous  quartz 
monzodiorite apophysis with 5 m wide (exploration line 
63 of –730 m middle piece). 

It can be seen that from the above analysis granodiorite 
and porphyraceous quartz monzodiorite have clear sooner 
or later relationships. 
 

3 Rock Types and Mineralization 
 

Different  rock  types  correspond  to  different 
mineralization  types.  Mineralization  associated  with 
granodioriteis mainly contact metasomatism. Skarn, skarn 
mineralization and skarn ore bodies were formed during 
this process. Ore bodies which hosted in interlayer slip 
space and the contact zone of the Carboniferous strata 
were  layered.  Cupreous  magnetite  ore,  copper-bearing 
pyrrhotite ore and pyrite -chalcopynite ore are mainly ore 
types. 

Mineralization associated  with  porphyraceous  quartz 
monzodiorite  mainly  porphyry  mineralization.  Its 
incidental  alteration zoning were in  sequence of  rock 
body, the quartz-potash feldspathization bel, the quartz-
sericitization belt, the sludging-propylitization  belt, the 
skarnization belt,  the hornfelsing belt,  the marble and 
limestone. Disseminated and thin vein pyrite-chalcopynite 
ore is mainly ore types. 

 
4 Conclusion 
 

It can be seen that from the above analysis metallogenic 
rock body is composite body which formed in different 
stage  of  magmatic  intrusive  activities.  Different  rock 
bodies  correspond  to  different  mineralization, 
metallization patterns and deposit types. 
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Fig. 1. The typical structure of Qingshanjiao rock body.  
a, Automorphic-hypidiomorphic structure; b, Porphyraceous structure and poikilitic structure. 



<<
  /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


