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THE TRIASSIC-JURASSIC BOUNDARY IN THE JUNGGAR BASIN (NW-CHINA)
– PRELIMINARY PALYNOSTRATIGRAPHIC RESULTS
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ABSTRACT. A complete Triassic-Jurassic transition is well documented in the Haojiagou valley section 40 km to the west of Urumqi
Xinjiang, China. The results of the preliminary palynological study from the first field work with 13 samples reveal a well preserved mi-
croflora which confirm that the Hojiagou Formation belongs to the Concavisporites-Duplexisporites problematicus-Riecisporites tuber-

culatus Zone (Upper Triassic) and that the Badaowan Formation belongs to the Concavisporites-Duplexisporites problematicus Zone
(Lower Jurassic). These two palynostratigraphic zones have been used previously in Afghanistan, Iran and Germany for correlation and
identification of the Triassic-Jurassic boundary by Schweitzer et al. (1987).
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INTRODUCTION

The Junggar basin, located in the Autonomous Uygur
Region Xinjiang (Fig. 1) is of great scientific interest be-
cause it plays a central part in the tectonic evolution of
Central Asia and because it is very rich in Mesozoic fos-
sil plants and vertebrates. In addition, the Junggar basin

has a huge economic significance because of its large
coal-, oil- and natural gas resources.

In a cooperative research project, the Nanjing Insti-
tute of Geology and Palaeontology, Academia Sinica,
and the Institute and Museum of Geology and Palaeon-

Fig. 1. Geographic position of the Junggar Basin with isopachs of the Permian-Tertiary sediments. The major oil fields are also indicated. (After
Tang et al. 1997)
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Fig. 3. View of the Upper Triassic sediments (Haojiagou Formation) in the Haojiagou valley near Urumqi

Fig. 4. Lithostratigraphic subdivisions of the Permian to Jurassic sediments of the Junggar Basin (after Tang et al. 1997)



tology, University of Tübingen, started investigations
concerning the stratigraphy and the development of
forest-ecosystems and palaeoclimate across the Triassic-
Jurassic boundary in the Junggar basin (NW-China).

The first goal of this cooperative research project is to
establish a high-resolution palynostratigraphy. This stra-
tigraphy shall be used as a base for the reconstruction of
the vegetation and climate change across the Triassic-
Jurassic boundary. The observed vegetation and climate
evolution in the Junggar Basin will then be compared
with other time-equivalent sequences (e.g. Afghanistan,
Iran, Germany) for which the palynostratigraphy is well
known (e.g. Arjang 1975, Arjang et al. 1977, Ashraf
1977, 1979, Achilles 1981, Achilles et al. 1984, Schwei-
tzer et al. 1987, Weiss 1989).

In this short article we want to give some preliminary
palynostratigraphical results, which are the base for the
entire project, which started in 1998 and will be contin-
ued for the next years.

MATERIAL AND METHODS

The samples for palynological investigations have been col-
lected from several coal seams, marls and clay beds along a profile
in the Haojigou Valley (NW-China, Uygur Autonomous Region
Xinjiang) (Ashraf, in prep.). Subsequently the samples have been
prepared with standard techniques according to Kaiser & Ashraf
(1974), Ashraf & Mosbrugger (1994) and Ashraf & Hartkopf-
Fröder (1996). For identification of palynomorphs additionally to
LM and REM we have used Confocal Laser Scanning Microscopy
(CLSM). With this technique optical cross-sections as well as
3D-images of palynomorphs can be obtained.

PALAEOGEOGRAPHY AND GEOLOGY
OF THE JUNGGAR BASIN

Beside the Tarim and Turpan basins, the Junggar ba-
sin is one of the three great sedimentary basins located in
the Xinjiang Uygur Autonomous Region of northwest
China. The basin is bounded on the northwest by the
West Junggar Mountains, on the northeast by the Altay
Shan, and on the south by the Tian Shan (Fig. 1). The
Junggar basin was cut off from marine sedimentation
during the Carboniferous to Early Permian due to the
collision of the Tarim craton with the southern margin of
central Asia and the uplift of a “Palaeo-” Tian Shan
(there are different oppinions regarding the formation of
this basin; c.f. Allen et al. 1995, Tang et al. 1997). The
Permian-Tertiary sediments may attain a thickness of ap-
proximately 16 km in the centre of the basin; the Meso-
zoic sediments are up to 6 km thick and are lacustrine to
fluvial in origin.

As is evident from the palaeographic maps of Fig. 2,
the (palaeo-)latitudinal position of the Junggar Basin re-

mained more or less constant from the Upper Triassic to
the Late Jurassic and is comparable to the present-day
position (Fig. 1). Therefore, the climate signal preserved
in the Mesozoic sediments of the Junggar Basin is
largely undisturbed by plate movements across latitudes.

The Upper Triassic to Jurassic sediments, which are
of particular interest in our research project, are well ex-
posed in the South of the Junggar basin around Urumqi
(Fig. 3). The strata are folded with a WSW-ENE trend-
ing axis. They are considered to represent alternations of
fluvial and lacustrine sedimentation with frequent inter-
calations of coal beds. The fluvial sediments, consisting
of siltstones, sandstones and conglomerates, are derived
from the ‘palaeo-Tian Shan’ in the South and interfinger
with the fine-grained sediments of a huge intramontane
lake extending from E to W for more than 500 km.
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Fig. 5. Different age interpretations for the lithostratigraphic units

(Haojiagou to Qigu Formation) of the Southern Junggar Basin (after

Hendrix et al. 1995)



STRATIGRAPHY

The stratigraphy of the Mesozoic sediments in the
Junggar Basin is still largely based on lithostratigraphic
subdivisions. Correspondingly, there exist regional dif-
ferences in the formation names (Fig. 4). For the stra-

tigraphic dating of the various formations palynofloras,
non-marine bivalves and vertebrates have been used so
far. The results, however, are controversial (Fig. 5). For
instance, the position of the boundaries between the Up-
per Triassic and Lower Jurassic and between the Lower
and Middle Jurassic are still a matter of debate.
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Fig. 6. SEM photographs of some palynomorphs from the Haojiagou- and Badaowan Formation. 1–3 – Cadargasporites baculatus De Jersey et
Paten 1964; 4 – Carnisporites granulatus Schulz 1967; 5 – Camarozonosporites (Camarozonosporites) rudis (Lesch 1955) Klaus 1960; 6 – Ara-

trisporites fisheri (Klaus) Plyford et Dettmann 1965; 7 – Alisporites bisaccus Rouse 1959; 8 – Pseudopinus textilis Bolkh 1956; 9 – Cycadopites

sp.; 10 – Retusotriletes simplex Naumova 1953; 11 – Discisporites psilatus De Jersey 1964; 12 – Cycadopites sp.



PALYNOSTRATIGRAPHIC ANALYSIS
AND RESULTS

The following preliminary palynostratigraphical re-
sults can be stated:

(1) Palynomorphs are abundant and well preserved in
both the Haojiagou and Badaowan Formation (see Fig.
6). Many of the taxa are known from other regions, like
Afghanistan, Iran and Germany and can be used for
palynostratigraphical purposes. Detailed descriptions of
the palynomorphs will be published elsewhere, in the fi-
nal reports about this project.

(2) From our analysis of the samples we could iden-
tify the
– Concavisporites-Duplexisporites problematicus zone
and the
– Concavisporites-Duplexisporites problematicus-Ricci-

sporites tuberculatus zone (Fig. 7), which are useful for
correlation and identification of the Upper Triassic-
Jurassic boundary, what has been shown repeatedly in
Iran, Afghanistan and Germany (e.g. Schweitzer et al.
1987). This result indicates that all these basins belong to
the same phytogeographic province. In addition, there is
good evidence in the published literature that addition-

ally the Ischyosporites variegatus-Duplexisporites prob-

lematicus zone, well known from the Middle Jurassic of
Europe and Middle Asia, is also present in the Junggar
Basin (data not shown).

(3) Our samples from the Haojiagou Formation
clearly belong to the Concavisporites-Duplexisporites

problematicus-Riccisporites tuberculatus zone and thus
to the Upper Triassic. In contrast, the Badaowan samples
contained a palynoflora typical of the Concavisporites-

Duplexisporites problematicus zone and hence belong to
the Lower Jurassic. An Upper Triassic age of the Ba-
daowan Formation, as suggested by some authors (see
Fig. 5), is ruled out by our results.
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Fig. 7. Palynostratigraphic subdivision and correlation of the Upper Triassic and Jurassic of South Germany, Iran, Afghanistan and Southern
Junggar Basin (modified after Schweitzer et al. 1987)



ACHILLES H. KAISER H. & SCHWEITZER H.-J. 1984. Die räto-
jurassischen Floren des Iran und Afghanistans. 7. Die Mikroflora
der obertriadischen-jurassischen Ablagerungen des Alborz-
Gebirges (Nord-Iran). Palaeontographica B, 194: 14–95.

ALLEN M.B. SENGÖR A.M.C. & NATAL’IN B.A. 1995. Jungar,
Turfan and Alakol basins as Late Permian to ? Early Triassic ex-
tensional structures in a sinistral shear zone in the Altaid orogenic
collage, Central Asia. Journal of Geological Society, London,
152: 327–338.

ARJANG B. 1975. Die räto-jurassischen Floren des Iran und Afghani-
stans. 1. Die Mikroflora der jurassischen Ablagerungen des Ker-
maner Beckens (Zentral-Iran). Palaeontographica B, 152: 85–148.

ARJANG B. ASHRAF A.R. & KAISER H. 1977: Die Ergebnisse
mikrofloristischer Untersuchungen räto-jurassischer und unterkre-
tazischer Schichten im Iran und in Afghanistan. Cour. Forsch.
Inst. Senckenberg, 24: 54–56.

ASHRAF A.R. 1977. Die räto-jurassischen Floren des Iran und Af-
ghanistans. 3. Die Mikroflora der rätischen bis unterkretazischen
Ablagerungen Nordafghanistans. Palaeontographica B, 161: 1–97.

ASHRAF A.R. 1979. Die räto-jurassischen Floren des Iran und Af-
ghanistans. 6. Jurassische und unterkretazische Dinoflagellaten
und Acritarchen aus Nordafghanistan. Palaeontographica B, 169:
122–158.

ASHRAF A.R. & MOSBRUGGER V. 1994. Improvement of the siev-
ing apparatus used in the preparation and recovery of palyno-
morphs. 4th European Palaeobotanical and palynological confer-

ence, 19–23.9.94, Heerlen/Kerkrade, Netherlands (Abstracts):
3–4.

ASHRAF A.R. & HARTKOPF-FRÖDER Ch. 1996. Die Siebver-
fahren bei der Aufbereitung palynologischer Proben.-N.J. Gefl.
Paläont. Abh., 200(1/2): 221–235.

HENDRIX M.S. BRASSELL S.C. CARROLL A.R. & GRAHAM
S.A. 1995. Sedimentology, Organic Geochemistry and Petroleum
Potential of Jurassic Coal Measures: Tarim, Junggar and Turpan
Basins, Northwest China. AAPC Bulletin, 79(7): 929–959.

KAISER H. & ASHRAF A.R. 1974. Gewinnung und Präparation fos-
siler Sporen und Pollen sowie anderer Palynomorphae unter be-
sonderer Betonung der Siebmethode. Gefl. J. A, 25: 85–114.

SCHWEITZER H.J. ASHRAF A.R. & WEISS M. 1987. Korrelation
der Sporenzonen der Oberen Trias und des Jura im Mittleren Ori-
ent und in Süddeutschland. Geologische Rundschau, 76(3):
923–943.

SMITH A.G. & BRIDEN J.C. 1977. Mesozoic and cenozoic paleo-
continental maps. Cambridge Univ. Press, 63 pp.

TANG Z., PARNELL J. & LONGSTAFFE F.J. 1997. Diagenesis and
reservoir Potential of Permian-Triassic Fluvial/Lacustrine Sand-
stones in the Southern Junggar Basin, Northwestern China.
AAPG Bulletin, 81(11): 1843–1865.

WEISS M. 1989. Die räto-jurassischen Sporenzonen Shdwest-
Deutschlands und ihr Vergleich mit der Ammoniten-Stratigraphie.
Palaeontographica B, 215: 1–6.

91



<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /POL <>
  >>
  /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


