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1 Introduction

The large clusters of mineral deposits in northeastern
Yunnan, located in the southwestern margin of the
Yangtze Block, is an  important part of
Sichuan — Yunnan — Guizhou Zn-Pb Poly-metallic
Mineralization Province. The deposit concentration district
is surrounded by NE-trending Mile-Shizong fault belt,
SN-trending Xiaojiang fault belt and NW-trending Ziyun-
Yadu fault belt. Major metallogenic age is late Indo-China
which is constrainted by tectonic deformation screening,
tectonic stress measuring and isotopes (Han et al, 2007,
2012).

2 Unique Features of Deposits

Detailed geological studies from the super-large-sized
Huize_Pb-Zn-(Ge-Ag) deposit and Lemachang Pb-Zn-Ag
deposits, large-scale zhaotong, Maozu, Lehong,
Jinshachang and Fulechang Pb-Zn deposits show that
these deposits have unique geological features which are
different from the domestic and foreign known typical
MVT-type Pb-Zn deposits as following:

1) The deposits are characterized as high Zn+Pb grade
(normally >25%, locally>50%). The survey shows that
there are rare.

2) The Zn-Pb ore of these deposits have high content of
germanium, cadmium, indium, and argentine. For
example, the contents of germanium and argentine in the
Huize deposit are from 1.49 to 256ppm and 0.576 to
309ppm respectively. Zn, Pb and Ag, Ge, Cd reserves of
single ore-body may reach large-scale deposit.

3) The deposits are close genetic relation with thrust-
fold structures. And left-hand compresso-shear faults
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control the ore-bodies in space. Figure 1 show the typical
deposits that are controlled by thrust-fold structures. The
trending length of ore-bodies is less than deep extent.

4) About four hundred Zn-Pb deposits or occurrences
have identified in SYG. Host rocks of the deposit are HTD
dolomite or dolomitic limestone with geological ages from
Sinian to Permian.

5) These deposits have apparent mineral assemblage
from the hanging-wall to the foot-wall with mineral
assemblage of marmatite-pyrite—quartz-ferro -domite —
sphalerite—galena — pyrite—dolomite-calcite.

6) Unmixing bearing-Lco, fluid inclusion features in 6
kinds of fluid inclusions indicate that CO, fluid had
generated ebullition in ore-controlling structures. The
homogenization temperature and salinity of fluid
inclusions for sphalerite and calcite is: (183~221)C and
(13~18) wt%NaCl; (255~355) 'C and (1.8~4.0) wt%
NaCl. Ore-forming hydrothermal solution was mainly
derived from deep source fluid and metamorphic basement
by geochemistry of Sr-Pb. C-H-O. S isotopes(Han et al.
2000).

3 Mineralization Model of Deposits

Leach et al. (2010), Mao et al. (2005) and Liu et al.
(2008) proposed that the typical MVT-type deposits
mainly formed in the stretch background, and ore-
controlling structure is normal faults. However, these
deposits in the SYG are controlled by left-hand
compresso-shear thrust faults. Thrust faults relate to
Tethys closure in the late Indo-China period in the region.
All kind of deposits are located in carbonate platform at
foreland in the orogenic belt. These geological features are
clearly different from known types of Pb-Zn deposits. This
paper, which is defined a new genesis type of Pb-Zn
deposit as the Huize type (HZT). They formed under
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Fig. 1. Thrust-fold structures of main deposits in Northeastern Yunnan.
Major deposits: A. Huize; B. Zhaotong; C. Lemachang:; D. Maozu; E. Fulechang; F. inshachang; G. Wuxingchang;

H.Yulu

compressive tectonic background, and strictly controlled
by thrust-fold structure in the ore-hosted carbonate, and
ore-forming rich gas (ie. CO; ) fluid with medium-high
temperature and medium-low salinity penetrated to form
the deposits.

The metallogenic process roughly experienced three
stages: A) the formation of thrust-fold structures and fluid
large-scale fluid migration; B) ore-forming fluid
penetration, gas-liquid differentiation and the formation of
ore-rich fluid; C) rich fluid unloading and tectonic-fluid
coupling mineralization. (Fig. 2)

4 Conclusions

1) The special geological features of deposits in the
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district are different from known types of lead-zinc
deposits worldwide.

2) The formation of the HZT-type deposits was related
to the late Indosinian orogenic extrusion._Ore-bodies are
controlled by left-hand compresso-shear thrust faults.
Structure-fluid 'penetration' mineralization model of HZT-
type deposits is undoubtedly of great importance in
studying SYG Zn-Pb poly-metallic mineralization
province, and making new breakthrough in the exploration
and evaluation for similar deposits in the world.
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Fig. 2. Mineralizing model of HZT-type deposits in Northeastern Yunnan (Han et al., 2012).

1. Triassic; 2. Upper Permian Emeishan basalt; 3. Lower Permian; 4.Carboniferous; 5.Middle-upper Carboniferous;
6.Cambrian; 7.Sinian; 8. Kunyang Group; 9. thrust fault; 10.directon of major compressive stress; 11.direction of fluid
migration; 12. Ore-body in fault zone and mineral zoning; 13. precipitate water.

Crisis Mine Special Project (No. 20089943) and Projects
of YMLab and Innovation Team of Yunnan province and
KMUST (2010, 2008).

References

Han, R.S., Chen, J., Huang, Z.L., et al., 2006. Dynamics of
Tectonic Ore-forming Process and Localization-prognosis of
Concealed Orebodies — As Exemplified by the Huize Super-
large Zn-Pb-(Ag-Ge) District, Yunnan. China. Beijing:
Science Press, 128-158 (in Chinese with English abstract).

Han, R.S., Liu, C.Q., Huang, Z.L., et al., 2007. Geological
featares and origin of the Huize carbonate-hosted Zn-Pb-(Ag)
district, Yunnan. Ore Geology Reviews, 31,360-383.

Han, R.S., Hu, Y.Z., Wang, X.K., et al., 2012. Mineralization

162

model of rich Ge-Ag-bearing Zn-Pb polymetallic deposit
concentrated district in Northeastern Yunnan, China. Acta
Geological Sinica, 86(2): 280-294 (in Chinese with English
abstract).

Leach, D.L., Bradley, D.C., Huston, D., et al., 2010. Sediment-
Hosted Lead-Zinc Deposits in Earth History. Econornic
Geology, 105(3):593-625.

Liu, Y.C., Hou, Z.Q., Yang, Z.S., et al., 2008. Mississippi valley
type (MVT) Zn-Pb deposit: cognition and progress. Mineral
Deposit, 27(2):253-264. (in Chinese with English abstract).

Mao, JW., Li XF., Li, HM., et al., 2005. Discussion on
endogenous metal deposit types, characteristics and ore-
forming process in China orogenic belt. Acta Geological
Sinica, 79(3): 342-372. (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


