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Linxia Basin is situated on the northwest border of the
Tibetan Plateau. Cenozoic deposits in the Linxia Basin are
well developed and cover entire Miocene, consisting of
Lower Miocene Shangzhuang Fm., lower Middle Miocene
Dongxiang Fm., upper Middle Miocene Hujialiang Fm.,
and Upper Miocene Liushu Fm. Abundant fossil mammals
have been discovered from these strata including
Proboscideans (Deng et al., 2013). Evolutionary details of
Miocene Gomphotheriidae and Mammutidae in East Asia
can be traced based on these fossils.

Five genera of Gomphotheriidae belonging to three
subfamilies have been discovered from the Miocene of the
Linxia Basin. Choerolophodontinae is represented by the
only species Choerolophodon guangheensis from the
Lower Miocene Shangzhuang Fm. The skull of the species
is characterized by its not posteriorly positioned orbit, as
well as rudimentary choerolophodonty, ptychodonty, and
cementodonty in cheek teeth, thus is more primitive than
any known skull within the subfamily (Wang and Deng,
2011). Amebelodontinae is represented by Protanancus
sp. nov., from the Lower Miocene Shangzhuang Fm.,
Platybelodon danovi from the lower Middle Miocene
Dongxiang Fm., and PI. grangeri from the upper Middle
Miocene Hujialiang Fm. Protanancus sp. is
characterized by a relatively short and broad mandibular
symphysis, as well as rudimentary secondary trefoils and
pseudo-anancoidy on cheek teeth. These features indicate
that Protanancus sp. nov. and Pr. tobieni constitute an
ancestral but distinct branch of Protanancus in East Asia.
Whereas, PL
continuously evolutionary clade. The former exhibits
simpler crown patterns on cheek teeth and a narrower
mandibular symphysis than the latter (Wang et al., 2013).

Gomphotheriinae is represented by three species of
Gomphotherium. G. inopinatum from the lower Middle

nov.
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Miocene Dongxiang Fm. is the most conservative species
among the three. The interlophids are moderate open. No
subdivision of posttrite half lophids and no posttrite
central can be observed. Gomphotherium
subtapiroideum from the upper Middle Miocene
Hujialiang Fm. was possibly derived from G. inopinatum
with more open interlophids and subdivided posttrite half
loph(id)s. These two species can be grouped with
European G. angustidens as “G.  angustidens
group” (Tassy, 1985). G. wimani was discovered from
both Dongxiang and Hujialiang Fms., and is contemporary
with other two species of Gomphotherium. This species
can be aligned with European G. steinheimensis exhibiting
subdivided posttrite half loph(id)s and posttrite central
conules, but less open of interloph(id)s.

All of the trilophodont taxa of Gomphotheriidae were
extinct by the end of the Middle Miocene. However, a
tetralophodont gomphotheriid taxon has been discovered
from the Upper Miocene Liushu Fm. This taxon possesses
tetralophodont intermediated cheek teeth and an elongated
mandibular symphysis as in Amebelodontinae, and
resembles to European “Mastodon” grandincisivus
(Schlesinger, 1917). The authors consider that this taxon
and “M.” grandincisivus constitute a new genus. The
Linxia taxon differs from “M.” grandincisivus in ventrally
bended upper tusks and in no detinal tubules in the lower
tusks, therefore, represents a new species distinct from
“M.” grandincisivus. It seems that this new taxon was
extinct by the time corresponding to the end of the
Vallesian.

The only genus Zygolophodon of Mamutidae has been
discovered from the Linxia Basin. It lasted from the
Middle Miocene to Late Miocene. Tobien et al. (1988)
attributed all of the East Asian Zygolophodon to the same
species Zygolophodon gobiensis. However, Zygolophodon
from Middle Miocene and Late Miocene are distinct in
morphologies. As in the type species of Zygolophodon
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gobiensis from Tunggur, the Middle Miocene specimens
from Linxia Basin exhibit inflated anterior and posterior
pretrite central conules blocking the interloph(id)s, as well
as less compressed loph(id)s. On the contrary, the Late
Miocene specimens shows more compressed loph(id)s, as
well as thin anterior and posterior pretrite crescentoids not
blocking the interloph(id)s. Their morphologies are
respectively  corresponding  to and
Pliomastodon, and should represent different species. A
complete juvenile skull of Zygolophodon has also been
discovered from the Late Miocene Liushu Fm., and should
be the first skull discovered in Zygolophodon. The skull is
relatively flattened, typically as in the final representative
of Mamutidae — Mammut americanus. The upper tusks are
ventrally bended with enamel covers. Zygolophodon
possibly became extinct in the Linxia Basin by the end of
the Bahean.

Key words: Proboscidea, Gomphotheriidae,
Mammutidae, Miocene, Linxia Basin, Evolution

Miomastodon

References

874

Deng, T., Qiu, Z.-Z., Wang, B.-Y., Wang, X.-M., and Hou, S.-
K., 2013. Late Cenozoic biostratigraphy of the Linxia Basin,
northwestern China. In: Wang, X-M, Flynn, L.J., Fortelius M.
(eds). Neogene Terrestrial Mammalian Biostratigraphy and
Chronology of Asia. New York: Columbia University Press.
243-273

Schlernger, G., 1917. Die Mastodonten des K. K.
naturhistorischen Hofmuseums. Denkschr. K. K. Naturhist.
Hofm., Geol-paldont. Reihe, I: 1-230.

Tassy, P., 1985. La place des mastodontes Miocénes de 1’ancien
monde dans la phylogénie des Proboscidea (Mammalia):
hypothéses et conjectures. Unpublished Thése Doctorat és
Sciences, UPMC. 1-861.

Tobien, H., Chen, G.-F., and Li, Y.-Q., 1988. Mastodonts
(Proboscidea ,Mammalia) from the Late Neogene and Early
Pleistocene of the People's Republic of China. Part II: the
genera  Tetralophodon,  Anancus,  Stegotetrabelodon,
Zygolophodon, Mammut, Stegolophodon. Mainzer. Geowiss.
Mitt., 17:95-220.

Wang, S.-Q., and Deng, T., 2011. The first Choerolophodon
(Proboscidea, Gomphotheriidae) skull from China. Sci. China
Earth Sci., 54(9): 1326-1337.

Wang, S.-Q., He, W., and Chen, S.-Q., 2013. Gomphotheriid
mammal Platybelodon from the Middle Miocene of Linxia
Basin, Gansu, China. Acta. Palaeontol. Pol., 58(2): in press.




<<
  /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


