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Summary

The Danghe area, located in the wesern-nog part of the Gansu Province, is sutherly
bordered by the Tibetan Hateau. It is one of the clasic areas in the Adan Pdeogene
biogratigraphy. Early in the 1930s Bohlin explored this area and oollected plenty of mammalian
fosdls. However , he did not further subdivide the grata he surveyed , ror did he name the grata or
dve clear indication of thefosdl levels. The main reaon of his hegtation was the extremely conplex
tectonic gructure of the area (Bohlin, 1937, 1942, 1945, 1946, 1960) . 9nce the 1950s the
Danghe drata have been varioudy assgned to formations founded in the Yumen Basn nore than 200
kmto the rortheas , such as Huosheogou, Baiyanghe, Shulehe formetions and Yumen Gavels.
However , o detailed lithologic comparion between the Danghe area and Yumen Basn has ever
been carried out. Furthernore, the dratigrgphic postion of Bohliri s fossls has never been
satigactorily clarified. Snce the 1990s when the Tibetan Fateau became an area of intense gudies,
the Danghe area has gai ned worl dwide attention anong geolog €s. Tectonic and paleomagnetic Sudy
has been conducted there. Urfortunately , all these endeavors were based on outdated or wrong
dratigrgphic data (Wang, 1997; Qo and Xiang, 1998; Qlder at d. , 2001, Van de Woerd et
a., 2001).

In 1999 and 2001, a joint team of the Inditute of Vertebrate Paeontology and
Palenanthropology , Chinese Academy of Sciences (IVPP) |, the Culturd Relic Archaeology Ingitute
o Gansu and the Gansu Provincia Museum made geologic survey of the Danghe area. As a result
a number of dratigrgphic problems were clarified based primarily on new interpretation of the rock
sequences and the neMy found mammalian fossls.

1 Cerozic dratigrgphy of the Danghe area

On closdly conparing the lithology of the Danghe area with that of the Yumen Basn, we found
it ingppropriate to directly goply the formetiona terminology created in the Yumen Badn to the
Danghe grata. Two new formations were egtablished. The Oligocene Paoniuquan Formetion is mainly
cormposed of brown and red muddone and sltstone. The Miocene Tiglianggou Formetion includes two
parts, the lower part is mainly conposed of light brown mudgone and the upper part is manly
ocomposed of sandy congomerate. As a result | the Tertiary drata in the Danghe area are subdivided
into Oligocene Peoniugquan Formetion, Miocene Tigianggou Formation and Miocene Hiocene beds
(unnamed) .
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The pdeomagnetic data from the Xishuigou section was i nterpreted as belonging to the timegpan
of 26 19 Ma by Glder e d. (2001). This interpretation was gpparently based on Bohlifi's
mammdian faunas , which were identified as Oligo-Miocene in age. The nemMy found fossls (vide
infra) denmondrated clearly that the deposdts of the Xishuigpu section were formed in midde early
Mioceneearly late Miocene (20 9.3 Ma). Therdore, a new interpretation of QGlder et d's
paleomagnetic data is suggesed (Fg. 3) .

2 Mammdian faunas

Late early Oligocene Dingdanggou Mammdian Faunais collected from IVPPLocs. DH 200101
200103 in the lower part of the Peoniuquang Formetion. Thefosdlsinclude Desmatd agus gobiersis,
D. pusillus, Tataromys d. T. sigmodon, Cycomylus 9. , Amphechinus ? 9. , d. Sivameryx
9., Phyllatillon 9., and Aprotodon ? 9. Anong them the earlies occurrence of Sivameryx ,
Phyllatillon and Apratodon are known in late Oligocene. However , Desmatolagus gobiensis and
Cydomylus are known to occur only in early Oligpcene. The earlies gppearance of the other
micromammals is a o in the early Oligocene.

The Yindirte Fauna was formdly named as a representative Oligocene mammdian fauna by
Bohlin (1946) . Later it was renamed as Taberrbuluk fauna (Li and Ting, 1983, Tong a d. ,
1995) . dnce nog o the taxa of this fauna were actualy oollected from the locality Yindirte and
Bohlin' s Yindirte fauna has priority over the Taberrbuluk one, it is preferable to resurrect the
Yindirte Fauna. Based on the nemy found fossls a IVPP Loc. DH 199904 , which are identica
with those of Bohlin' s Yindirte fauna, we came to the concluson that the Yindirte fauna isfrom the
upper part of the Peoniuquan Formetion.

The locdlities yidding the Early Miocene Xishuigpu Mammalian Fauna are IVPP Locs. DH
199902 , 199909 199911 and 199914 in the lower part of the Tigianggpu Formetion. The fosdls
include Sayimys obliquidens, Platybelodon dangheensis, Turcocerus . , Amphimoschus . A.
artenensis, Schultzogale n. 9. and’ Kansupithecus” 9. Anong them Sayimys is known from early
through late Miocene and Amphimeschus and P atybdodon are from early through midde Miocene.
Platybdodon dangheensis (Wang and Qiu, 2002) is nore primitive than the early Miocene
Platybdodon 9. from Africa. The Xishuigou fauna isof early Miocene in age.

It is necessary to mention that acoording to the paleomagnetic interpretation Level 7 9 in the
Xishuigou section is midde Miocene in age. However , the mammal fosdls found from these levels
(Litodonomys 9. and Phyllatillon 9. from IVPP Loc. DH 199912, 199913, 200105 and
200106) seem to indicate an earlier age than midde Miocene , because Litodonomys has 0 far been
known only from late Oligocene and Phyllatillon from late Oligocene through early Miocene in Ada.
Urfortunately the fosdls are too scanty to be conclusve in age determination. Likenise, Leve 10in
the Tigiianggou section bearing Hetercsminthus 9. has the same problem.

3 Possble inplications on the wplift of the Tibetan Aateau

The lithology of the Oligncene Paoniuquan Formation (mudgone and sltsone) tends to show
that the topography during the Oligocene might have mot been grongy contraging, resulting in
purely fine-grained depodts. The upper haf of the Tigianggou Formetion is characterized by masdive
congomerates. It indicates that in the early middle Miocene ( 16 Ma) the Tibetan Fateau uplifted
to a condderable devation, cauing intendve weathering. The upper Miocene Hiocene bed is
amther coarsening upward sequence, terminating in masive congomerates. This should be the
seoond cycle of tectonic activity terminating with second pulse of grong wplift in late Hiocene. The
thick congomerates and the dip-faulting sysem occurred in the Quaternary period represent the lag
epide of grong wplift combined with rortheagward extrusion.
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