
1 Research Status 
 

The formation of the Tianshan tectonic belt is generally 
interpreted as a consequence of intra-plate compression 
and uplifting of a Paleozoic orogen belt induced by the 
remote effect of the Euro-Asian and Indian Plates during 
the Cenozoic Era (Shu et al. 2003;Yin et al. 1998). Several 
geological evidences , such as unconformities, have been 
used to establish the uprising history of the Tianshan 
tectonic belt, which divided the tectonic evolution into one 
uprising period and two erosion periods, i.e. the Trassic-
Jurassic and the Late Cretaceous erosion and the Late 
Jurassic-Early Cretaceous uprising period (Zhang et al. 
1985;Ma et al. 1993). The AFT studies reveal that the 
southwestern Tianshan experienced two rapid uprising 
periods at Early Cretaceous (134-109 Ma) and Miocene 
(17-25 Ma) (Yang et al. 1995; Yang et al. 2003; Wang et 
al. 2001). The uprising of the modern Tianshan began as 
early  as  24  Ma ago (Hendrix  et  al.,  1994;  Sobel  et 
al.,1997；Trevor,  et  al.,  2001).  Sedimentary  analysis 
suggests a rapid uprising event of the Tianshan during the 
Late Pliocene and the Early Quaternary (Wang et al. 
2000). The sedimentary sequences in the fore-land basins 
also  provide  some  important  clues  of  the  tectonic 
evolution of the Tianshan tectonic belt（Yin et al., 1998; 
Yang et al.，1995；Jia et al.，2003；Li et al.，2003；
Hendrix et al., 1992）. 

 
2 The Dating Age of the Apatite Fission Track 
 

The results of the AFT dating reveal five age periods: 
~24Ma，45-47Ma，85-89Ma，106-122Ma，and  156-
158Ma,  suggesting  that  the  study  area  experienced 
multiple  uprising-erosion  events.  The  ages  show  a 

younging trend from south to north, which indicates that 
Tianshan upraised from south to north gradually. The ages 
of 79-114Ma of the apatites from the basin are much 
younger than the sediments, which imply those ages are 
cooling age. However some apatites of each sample show 
ages closed to the sediment ages, suggesting incomplete 
reforming of the AFT i.e. the temperature after the apatite 
crystallization was not higher than lower limit of the 
healing temperature. Additionally, as most ages of apatite 
are younger than those of the sediments, all samples might 
experience thermal event, whose temperature is higher 
than the upper limit of the AFT. 

 
3 The Temperature - Time Inverse Modeling 
of the Apatite 
 

According  to  the  AFT  modelling,  all  samples 
experienced  two  thermal  histories,  and  annealing 
processes, which indicates a complicated the uprising-
erosion history. According to the results, the early uprising 
of the western Tianshan range occurred at 200-185 Ma, 
160-145 Ma, 115-90 Ma, while the late uprising happened 
after 24 Ma. 

 
4 Yili Basin Sedimentary-tectonic Evolution 
 

The sedimentary sequences and unconformities in the 
Yili  basin  suggest  a  intensive  extension  during  the 
Carboniferous and Permian, a shrinking period during The 
Triassic, a relatively weak extension during the Jurassic, a 
weak extension to weak compression period during the 
Cretaceous to Paleogene, and an intensive compression at 
Late Paleogene. Initially, the strata folded intensively, then 
turned into weak extension after Neogene. 
 The tectonic setting of the Yili basin transferred from 
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intensive extension to weak extension during the Late 
Triassic leading to the absence of the Upper Jurassic 
sediments, and the unconformities between the Cretaceous 
the underlay strata. The timing the of these extensions are 
in agreement with the uprising-erosions events  of the 
western  Tianshan  range  during  the  Early  Jurassic  to 
Middle Cretaceous. The samples from the drilling hole in 
the basin also suggests the whole uplift  of the basin 
occurred during the Cretaceous (115-90Ma) 
 The  Cretaceous  （115-90Ma）uplifting  event 

suggests  regional  significants.  This  event  was  well 
preserved at the Kuche and Duku Road and tectono-
sedementary  record  of  the  Kuche  foreland  Basin  in 
southern middle segment of Tianshan. We infer that this 
event is probably the produce of the far field effection of 
collision between Kohistan－Dran Arc and Lasa Block.  

In the Tianshan orogenic belt, the sedimentary record 
show a Paleogene stratigraphic gap, super-thick Neogene 
sidementation and pre-Mesozoic  uncomformity.  In  the 
Yili Basin, the Neogene unconformity covered the Jurassic 
and Cretaceous folds.  Additionally, the previous study 
documented  that  the  Tian  Shan  mountain  initiated 
upllifting at Miocene. Thus, we infer that the West Tian 
Shan uplifted extensively and experienced a fast cooling 
after Miocene. 

 
5 The Coupling Relationship between 
Sandstone Type Uranium Mineralization and 
Yili Basin Sedimentary-tectonic Evolution 
 

According to previous and our dating results, some 
metallogenic events occurred at the Yili basin. The initial 
enrichment of the uranium took place during the Jurassic. 
The  first  mineralization  occurred  during  the  Middle 

Cretaceous.  The  second  and  third  the  mineralizations 
occurred during 25-8 Ma and 7 Ma, respectively. The 
main  mineralization  happened  at  7Ma.  The  Uranium 
Mineralization and the Yili Basin Sedimentary-tectonic 
evolution show a good coupling relationship. 

 
Acknowledgment 

 
At the point of finishing this paper, I’d like to express 

my sincere thanks to all those who have lent me hands in 
the course of my writing this paper. First of all, I'd like to 
take this opportunity to show my sincere gratitude to my 
leader, Mr. Liu Hong-xu, who has given me so much 
useful advices on my writing, and has tried his best to 
improve my paper.  Secondly,  I’d  like  to  express my 
gratitude to my intimate friend Professor Chen Zheng-le 
who offered me references and information on time. Last 
but not the least, I’d like to thank those friends, teachers 
and  working  staff  especially  those  who  help  me  to 
translate the article. Without their help, it would be much 
harder for me to finish my study and this paper. 

 
Reference 
Chen Zhengle,Liu Jian, Gong Hongliang, Zheng Enjiu, Wang 

Xinhua.2005.Cenozoic tectonic movement and its control on 
the sandstone-type uranium deposit in the northern Junggar 
basin. In: Mao Jingwen, and Frank P. Bierlein editors, Mineral 
Deposit Research, meeting the global challenge, Volume 1, 
Springer-Verlag Berlin Heidelberg,.237-239. 

Cai Yuqi, Li Shengxiang, Han Xiaozhong. 2005. Mesozoic-
Neozoic  Structural  Evolution  and  Its  Relationship  to  the 
Formation of Sandstone-type Uranium Deposits in Yili Basin. 
In:  Mao Jingwen, and Frank P.  Bierlein editors,  Mineral 
Deposit Research, meeting the global challenge, Volume 1, 
Springer-Verlag Berlin Heidelberg, p233-234. 



<<
  /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


