
The  convergence  between  the  India  Plate  and  the 
Eurasian Plate has begun since 45±5 Ma ago,  which 
produced  Qinghai-Tibet  plateau,  one  of  the  most 
significant continental deformation zones. At present, the 
India Plate is still moving towards north with rate of 44-50 
mm/yr,  and  the  huge  convergence  quantity  is 
accommodated by intra-continental deformation primarily 
within the plateau. The slip rate of the strike fault is one of 
the  most  important  parameters  that  can  indicate 
deformation and dynamic mechanism of the plateau. High 
slip rates often are taken to imply a fast lateral extrusion of 
rigid blocks and localized shear deformation between rigid 
blocks,  and  by contrast,  low slip  rates  of  faults  are 
considered  to  be  more  consistent  with  distributed 
deformation  caused  by rotations  of  small  blocks  and 
crustal thickening. In the past few years,  most of the 
studies were concentrated on the determination of slip 
rates of several major strike-slip faults, and the secondary 
strike-slip within Tibet aroused little attention. The eastern 
segment of the Altyn Tagh fault obliquely intersects with a 
series of the secondary strike-slip and thrust faults in 
Qilian  mountain-Hexi  corridor-Southern  margin  of 
Alashan platform. The reduced amount of its strike-slip 
rate turns into the left-lateral slip and shortening of the 
secondary faults. The Yema river-Daxue mountain fault 
located  in  the  west  segment  of  Qilian  mountain,  is 
approximately parallel to the Altyn Tagh fault, and is one 
of the vital faults that bear the reduced amount of strike-
slip rate of the Altyn Tagh fault. In this work, according to 
the analysis on the displacement of the terrace riser and 
the corresponding active time, we estimate the slip rates of 
the fault from three selected sites, and then discuss the 
deformation characteristics of the Altyn Tagh fault and 
northeastern Qinghai-Tibet plateau. 

1. Shibandun site is located on an alluvial fan of the 
northern margin of the Daxue mountain in middle-west 
segment of the Yema river-Daxue mountain fault. A gully 
developed 2 terraces, among which the riser of terrace II 
has been offset 25±1 m, and the height of the scarp is 
2.10±0.1 m. We consider the sinistral displacement of the 
gully and terrace II begin accumulation after the formation 
of terrace I. Combining the ages of the samples collected 
from  terrace  II  (16300±1000  yr.BP)  and  terrace  I 
(12600±1000 yr.BP) and the corresponding displacement, 
we obtained that the estimated slip rate of the fault in this 
place  is  2.00±0.24  mm/yr  and  the  shortening rate  is 
0.11±0.01 mm/yr. 

2. Dazangdele site is located on the diluvial fans east of 
Xiaogongcha, approximate 1 km in width, in the middle-
west segment of Daxue mountain fault. A series of gullies 
with different depths crossing the fault were displaced 4-
16 m due to the left-strike movement of the fault. We have 
surveyed the biggest gully, and gained that the sinistral 
displacement of the gully is 16±1 m using bilateral risers 
as reference marks. We speculate that offset accumulation 
of riser began after the formation of the diluvial fan. 
Combined the age (5670±35yr.BP) of the diluvial fan and 
displacement, we estimate the left-slip rate of 2.88±0.14 
mm/yr. 

3. Zhazihu site is located on the diluvial fan of Yema 
mountain where the fault spreads as 2-3 sinistral slip sub-
faults. The fault formed a small pull-apart basin and a 
pressure ridge due to the left-strike motion. In this site, we 
investigated two gullies. The western gully develops 3 
terraces,  among  which  terrace  II  is  sinistrally  offset 
because of the movement of two sub-faults on both sides 
of pull apart basin. The riser displacements of terrace II 
are 5±1 m in south side  and 14±1 m in north side, 
respectively, and then the total displacement of terrace II 
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riser is 19±1 m. Terrace III riser of the eastern gully is 
offset by the northern scarp where sinistral displacement is 
23±1 m. Combined sample age of terrace II, 7.7±0.7 ka.
BP, and displacement of 19±1 m, we estimate that the left-
slip rate of the eastern gully is 2.50±0.36 mm/yr. Using the 
abandoned age of 8.3±0.6 ka.BP of terrace III in eastern 
gully and the displacement of 23±1 m, we obtain the slip 
rate of about 2.80±0.33 mm/yr. Therefore, the average slip 
rate of the fault in Zhazihu site is 2.60±0.50 mm/yr. 

Through analyzing the slip rate of the fault in these 
three sites, we obtain that the ideal slip rate of Yema river-
Daxue mountain is 2.84±0.29 mm/yr. 

The  study area  located  in  middle-west  segment  of 
Qilian  block  primarily  develops  two  dominant  active 
structures:  one  set  is  in  NW-NWW  orientation,  and 
another is in NEE orientation. The two active structures 
undertake together the regional shortening deformation 
and the structural transformation of sinistral slip of the 
crust. Crust shortening and mountains uplift occur through 
a series of thrust fault. While, left-slip motion of eastern 
section of Altyn Tagh fault accommodates by Haiyuan 
fault and a range of sub-faults in Qilian mountain which 
forms a tendency of eastward movement of the whole 
Qilian block 

Sinistral slip rate of Altyn Tagh fault gradually reduces 
toward east in its east segment. Considering results of 
Zhao et al(2009) and Shao et al(2010), we speculate the 
reduction of slip rate from Subei West to Shibaocheng 
East is about 5 mm/yr, and there is other deformation in 
the basin, so our result is accordant with the reduction of 6 
mm/yr indicated by Zhang et al(2007). It demonstrates 
indirectly a lower slip rate of Altyn Tagh fault.  

The slip rate of Haiyuan fault, as one of major faults in 
northeastern margin of Qinghai-Tibet plateau, is about 4 
mm/yr in east of Liuhuanggou. However,  the fault  is 
divided into several sub-faults in Qilian mountain at west 

side of Liuhuangou. The boundary slip of Qaidam block is 
accommodated by sub-faults in Qilan mountain due to the 
eastward migration of the block. Therefore, the sub-faults 
as segmented active borders of the block convert  the 
motion of Altyn Tagh fault into Haiyuan fault. 

Therefore, we can speculate that slip reduction between 
Subei West and Shibaocheng Eeat in the east segment of 
Altyn Tagh fault is sectionally transformed about 4 mm/yr 
to Haiyuan fault along sub-faults in Qilian Mountain, and 
the rest of about 2 mm/yr is converted to the crustal 
thickening in Qilian mountain. 

The analyses above show that  part  of the slip rate 
reduction  of  the  Altyn  Tagh  transforms  into  crust 
continuous thickening in the end of the fault, and other 
part converts into the motion of Haiyuan fault that caused 
uplift of Liupan Mountain. Similar to east margin of the 
plateau, the movement of major strike fault in northeast 
margin of Qinghai-Tibet plateau primarily transforms into 
the uplift of the mountains, so does not extend to the 
outside of the plateau in large scale. 

 
Key Words: slip rate, strike-slip fault, Yema river-
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of Qinghai-Tibet plateau 

 
References 
Shao Yanxiu, 2010. Later quaternary activity of the Yemahe-

Danghenanshan  fault  in  western  segment  of  Qilanshan. 
Lanzhou: Earthquake Research Institute of Lanzhou, China 
Earthquake Administration (in Chinese). 

Zhang P Z, Molnar P and Xu X W, 2007. Late Quaternary and 
present-day rates of slip along the Altyn Tagh fault, northern 
margin of the Tibetan plateau. Tectonics, 26: TC5010, doi: 
10.1029/2006TC002014. 

Zhao Peng, Min Wei, Jiao Decheng, Sun Zhongshi and Ma 
Erman,  2009.  Geomorphologic  character  and  quaternary 
activity of the north of Yemahe fault in Subei. Seismology and 
Geology, 31(3): 459–469 (in Chinese). 



<<
  /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


