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1 Introduction

The Changshanhao gold deposit is located in
Waulatezhongqi, Bayan Nur City, Inner Mongolia. It is
located in the northwestern part of North China Craton,
and it is also the westen part of Proterozoic Bayan Obo
platform margin depression. Up to 2012, the reserves of
the Changshanhao gold deposit are 342,250,000 tons of
ore, 213 tons of gold, with an average grade of 0.62 g / t
Au. The Changshanhao gold deposit is a super large gold
deposit found in low metamorphic clastic rocks in the
Bayan Obo belt, and it is the largest low-grade open pit
gold mine in northern China.

Several scholars have conducted some detailed study on
geological characteristics, ore-forming fluid characteristics
and deposit geochemistry of the Changshanhao region
(Nie et al.,, 2002), there are also some scholars used
different methods to limite the metallogenic epoch of the
Changshanhao gold deposit (Xiao et al.,, 2012), their
general opinion is that the mineralization is related to the
tectonic and magmatic activity of Hercynian, but no detail.
This paper is focused on the relationship of the magmatic
activity and mineralization in the Changshanhao gold
deposit, through a detailed analysis of the process from
magmatic evolvement to hydrothermal exsolution, to
discuss its impact on the gold mineralization.

2 Geological Characteristic

The strata exposed in the deposit are mesoproterozoic
BayanObo Group which contains Jianshan segement,
Halahuogete segement and Bilute segement. The main
ore-bearing rock are Bilute segement which composed of
coarse sandstone, basaltic sandstone, sandstone, siltstone,
shale, chert, and carbonate rocks, after regional
metamorphism the rocks have became metamorphic
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sandstone, metamorphosed siltstone, slate, phyllite, schist
and crystalline limestone .The formation time of intrusive
rocks in and surrounding the deposit was late Caledonian,
Hercynian and Indosinian. The intrusive rocks which
formatted in middle and late Hercynian are the main type.
It is composed of biotite granite, potassic granite and
granodiorite. Output scale and geometry of the orebody in
Changshanhao gold deposit are strictly controlled by
stratigraphy, structure and schistose fracture zone. The
EW-NEE direction mineralization is divided into East and
West two ore zones by a northeast-trending pressure-shear
fracture, the entire NE trending gold mineralization has a
length of 4500 m, width of 20-200 m (Hu et al., 2008; Nie
et al., 2010). ore types consists of quartz veinlets ore and
slate complex ore. Quartz veinlets are of rich metal sulfide
minerals, such as pyrite, pyrrhotite, galena, sphalerite,
chalcopyrite, cinnabar, etc. The gangue minerals are
quartz and a small amount of sericite and calcite; slate
complex ore has metal sulfides in veinlets and
membranous, the main minerals are pyrite, pyrrhotite and
minor chalcopyrite and gangue minerals are sericite,
quartz, chlorite, albite and some carbonate minerals.

3 Isotopic Analysis Results

Sample CSH-17 and CSH-23 are muscovite in pyrite
quartz veins, while Sample CSH-18 is biotite in pyrite
quartz veins. From 700°C to 1400°C or from 800°C to
1400°C, the samples went throw 11 stage heating analysis,
the obtained data constitutes a spectra of *’Ar-"Ar age
which were not having significantly thermal disturbance.

According to the Isotopic analysis results, we can know
the Ar-Ar ages of two muscovite samples in pyrite quartz
veins in Changshanhao gold district are (246.0 + 1.6) Ma,
(250.9 £ 1.5) Ma, strictly speaking, they only represent Ar
isotopic age at the time after muscovite formed cooling
down to its closure temperature, only in the case of rapid
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cooling can be considered similar to the formation of
muscovite ages; a Ar-Ar age of biotite sample is (256.3 £
1.8) Ma, also, strictly speaking, it can only represent Ar
isotopic age at the time after biotite formed cooling down
to its closure temperature, only in the case of rapid cooling
can be considered similar to the formation of biotite ages.
Comprehensive Ar-Ar ages biotite and muscovit in the
ore, it can be inferred the latest hydrothermal activity
associated with gold mineralization in the Changshanhao
gold deposits is at the age of 246-256 Ma.

4 Discussions and Conclusions

Granite porphyry, monzonite granodiorite and biotite
granite are surrounding Changshanhao Mine outcrop by
stocks or batholiths. Porphyry accounts for about 20% of
the intrusive rocks, and diorite and monzonite porphyry
take up around 30% of the intrusive rocks. Biotite granite
outcrops in the northern and southern part of the mine by
batholiths and small stocks. According to the size of the
rock and geochronology results, following conclusion can
be drawn. From around 290 Ma magmatic activity began,
but the intensity of magmatic activity was still relatively
weak, because only a small area of granite porphyry can
be found in the study area. After that, during 287-267 Ma
magmatic activity gradually peaked, since wide range of
diorite, adamellitic spots, and black cloud adamellite
outcrop in this region, besides, they constitute the major
part of the intrusive rocks. Afterwards, magmatic activity
gradually declined to 246 Ma, only sporadic biotite
granites trains outcrops in the study area. In late magmatic
activity, hydrothermal activity gradually occupied the
dominant position. As the temperature cooled to around
256 Ma, biotite whose closure temperature was higher
crystallized first, followed by muscovite whose closure
temperature was slightly lower crystallized during 250-
246 Ma.

From the above process we can speculate that in the
magma evolution before mineralization, the relationship
between granitic magmatism and gold mineralization may
be embodied in two aspects, first, to provide important
metallogenic material sources, second, in order to provide
important heat for mineralizing. The region was affected
by various magmatism tectonic activities in late Paleozoic,
granitic magma in the mining areas intrude along the
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tectonic formation of weak surface or broken channel,
mineralization component and ore fluid upward along the
migration of magma. In the crystallization process in late
magmatic activity, the ore-forming materials precipitated
from magmatic hydrothermal formating hydrothermal
with ore, as the temperature and pressure decreases, biotite
and muscovite crystals in succession, while the ore-
forming elements are precipitated during this gathering,
then the Mineralization occurs. Usually the ore bodies are
bedded or banded in the fractured zone or anticlinal hinge
zone. Geological survey show that there are many veins
grow alone the strata such as granite porphyry veins and
monzonite granite porphyry veins, the veins itself does not
contain minerals, but the rock formations on both sides of
the veins has generally higher gold grade and obviously
hydrothermal. The veins are often on top or bottom plate
of ore body, so it is a part of the ore body.

Acknowledgements

This study was financially supported by a geological
survey project (No. 1212011120326) of the metallogenic
environments and prospecting models of large metallic
deposits in global giant metallogenic belts, and is a part of
one of the State Basic Research Program (973) of China
(No.2013CB429805) from the Ministry of Science and
Technology, China.

References

Hu Hongfei, Dai Shuang, Tang Yuhu, Hou Wanrong, Zhu Qiang
and Liu Ping, 2008. Metallogenic characteristics and genesis
of gold deposits in western rift zone of the northern margin of
north China platform. Geology and Prospecting, , 44(1):9-14
(in Chinese with English abstract).

Nie Fengjun and Jiang Sihong, 2002, Geological features and
origin of gold deposits occurring in the Baotou—Bayan Obo
district, south-central Inner Mongolia, People’s Republic of
China. Ore Geology Reviews. 20 (2002) 139-169

Nie Fengjun, Jiang Sihong and Hou Wanrong, 2010. Geological
features and genesis of gold deposits hosts by low-grade
metamorphic rocks in central-western Inner mongolia.
Mineral Deposits, 29(1):58-70 (in Chinese with English
abstract).

Xiao Wei, Nie Fengjun, Liu Yifei and Liu Yan, 2012. Isotope
geochronology study of the granitoid intrusions in the The
Changshanhao gold deposit and its geological implications.
Acta Petrologica Sinica, 28(2):535-543. (in Chinese with
English abstract).




<<
  /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


