
The garnet–bearing mica–quartz schist of the Sumdo 
high pressure metamorphic beltfrom the Lhasa block is 
mainly composed of garnet, muscovite, albite, quartz and 
minor chlorite, rutile and sphene. Garnet displays obvious 
zonation  where  Xpy[=Mg/(Mg+Fe+Mn+Ca)]  increases 
from the core to the mantle, and then decreases in the rim;  

Xsps[=Mn/(Mg+Fe+Mn+Ca)] declines gradually from 
the core to mantle, suggesting that garnet composition 
profiles from core to mantle preserve the prograde growth 
zoning and can be partially reset during retrogression. The 
model system NCKMnFMASHO is chosen to calculate P–
T  and  P–M(H2O)  pseudosections,  Garnet 
isopleththermobarometry involves plotting compositional 
isopleths of garnet as contours on a P–T pseudosection. 
Contours  of  saturated  H2O  content  arecombined, 
givingestimated peak P–T conditions of ca. 27 kbar, 523–
580℃. The composition profiles of garnet from the core to 
the  mantle  and  contouring  of  the  saturated  H2O 
contentindicate  that  prograde  metamorphic  evolution 
represents a cold subduction stage with heating as pressure 
increases, while the rocks experienced blueschist–facies to 
eclogite–facies metamorphism. P–M(H2O) pseudosection 
and isopleths of saturated H2O content are appropriate 
forassessing the evolution of mineral assemblages in terms 
of  changes  in  water  content  during  decompression. 
Theseshow that the garnet–bearing mica quartz schist goes 
through an early isothermal decompression and a cooling 
decompressional  evolution  in  the  late  stage,  that 
amphibolite–facies  to  epidote–amphibolite–facies 
metamorphism  occurs  in  the  early  stage  and  that 
amphibolite–facies metamorphism overprint takes place 

during  the  later–stage  decompression.  The  isothermal 
decompression of the garnet–bearing mica quartz schist 
probably represents a fast tectonic exhumation.Albiteis 
predicted to replace early jadeite in this stage. In–situ LA–
ICP–MS U–Pb zircon dating yielded the metamorphic age 
of ca.230 Ma of the garnet–bearing mica–quartz schist, 
interpreted  as  dating  the  amphibolite–facies 
metamorphism  during  the  exhumation  stage  of  the 
orogeny between south and north Lhasa block. On the 
basis ofthe field relationship, the P–T path and the ages 
between garnet–bearing mica quartz schist and eclogite, 
we can concludethat the garnet–bearing mica quartz schist 
and  eclogitehave  sharedsimilar  subduction  and 
exhumation processes.  

 
Acknowledgements 
 

This research was funded by grants from the Ministry of 
Science and Technology of China(2014DFR21270), China 
Geological Survey (12120115026801, 12120115027201, 
201511022) and the Fund from the State Key Laboratory 
of Continental Tectonics and Dynamics (Z1301-a20).  
 

References  
Agard, P., Labrousse, L., Elvevold, S.,andLepvrier, C., 2005. 

Discovery of Palaeozoic Fe-Mg carpholite in Motalafjella, 
Svalbard  Caledonides:  a  milestone  for  subduction-zone 
gradients. Geology, 33: 761–764. 

Boniface,  N.,  Schenk,  V.,  Appel,  P.,  2012. 
Paleoproterozoiceclogites of MORB-type chemistry and three 
Proterozoic orogenic cycles in the Ubendian Belt (Tanzania): 
evidence  from  monazite  and  zircon  geochronology,  and 
geochemistry. Precambrian Research,192:16–33.  

Matsumoto, K., andHirajima, T., 2005.The coexistence of jadeite 

CHEN Mei, YANG Jingsui, ZHANG Cong, TIAN Zuolin, HUANG Jie, YU Huanglu and DONG Tianci, 2015. Metamorphic Evolution 
and Tectonic Implications of Garnet–Bearing Mica Schist in Sumdo High Pressure Belt from Eastern Lhasa Block, Tibet. Acta Geologica 
Sinica (English Edition), 89(supp. 2): 3-4. 
 
 
Metamorphic Evolution and Tectonic Implications of Garnet–Bearing Mica Schist 

in Sumdo High Pressure Belt from Eastern Lhasa Block, Tibet   
CHEN Mei 1,2, YANG Jingsui2, ZHANG Cong2, TIAN Zuolin2, HUANG Jie1,2,  

YU Huanglu3 and DONG Tianci1,2 

 

1 School of Earth Science and Mineral Resources, China University of Geosciences, Beijing 100083, China 
2 State Key Laboratory for Continental Tectonics and Dynamics, Institute of Geology, Chinese Academy of Geological 
Sciences, Beijing 100037, China 
3 MOE Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University, 
Beijing 100871, China  

 Vol. 89   Supp. 2                                                                                                                                                                                 

* Corresponding author. E-mail:   634728280@qq.com  

 

3 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags Aug. 2015 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 89   Supp. 2     Aug. 2015 

4 

and omphacite in an eclogite–faciesmetaquartz diorite from 
the southern Sesia Zone,  Western Alps,  Italy.  Journal of 
mineralogy and petrology100,70–84. 

Okay,  A.  I.,  1989.  An  exotic  eclogiteblueschist  slice  in  a 
Barrovian–style  metamorphic  terrain,  Alanya  nappes, 
Southern Turkey. Journal of Petrology 30, 107–132. 

Powell, R., Holland, T.J.B., and Worley, B., 1998. Calculating 
phase  diagrams  involving  solid  solutions  via  nonlinear 
equations,  with  examples  using  Thermocalc.  Journal  of 
Metamorphic Geology 16, 577–588. 

Wei, C.J., Powell, R. and Clarke, G.L. 2004. Calculated phase 

equilibria for low– and medium–pressure metapelites in the 
KFMASH  and  KMnFMASH  systems.  Journal  of 
Metamorphic Geology 22, 495–508. 

Wei, C.J., Wang, W., Clarke, G.L., Zhang, L.F., Song, S.G., 
2009a.  Metamorphism  of  high/ultrahigh–pressure  politic–
felsic schist in the South Tianshanorogen, NW China: phase 
equilibria and P–T path. Journal of Petrology 50, 1973–1991. 

Wei, C.J., Su, X.L., Lou, Y.X., and Li, Y.J., 2009b. A new 
interpretation  of  the  conventional  thermobarometry  in 
eclogite: Evidence from the calculated P–T pseudosections.  



<<
  /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


