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Fig. 1 The tectonic location of Qaidam Basin in the Tibetan plateau ( a) and the geological setting of the northern Qaidam Basin

( the Ganchaigou Section and Mangai Section are cited from Zhuang et al.
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Fig.2 The Cenozoic stratigraphic framework and tectonic events of Qaidam Basin and its surrounding mountains
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Fig.3 The stratigraphic correlation and facies evolution
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Patterns for the rare earth elements ( REE) normalized against chondrite *  including PAAS UCC and LCC ¥

T T T T T T T T T T T T T T T T
LLH9F e« ot s 1Fr e 4 e 1F o - » - .
N.' LLm-s8f YN o F e 1 ¥ 9 L ¢
PR N G I T T ) 1 1k 1F
. LLH-54} o 1F &« 4t o4k » dP i L ¢
*LLH-33F e A4 | o 4t o 4L 1 i L e
. LLH-40}- e | o4 L & J s 1k Y 5 e
® LLHATF PR ¢ 4t o 4k e 1 4 L o
N LLH-ast ¢ 4t FRENT 6 4 | 4k . s
! LLH-12} s 4t » 1 |F PR AF e 4 E e d e
. LLHaoF e 4 |l {1t o e 1t e |} “w | b
B Limadt S B T B STl I 1 F & S I S
LLH-32| o e 1 F  med | e 4 b e - Lo
E LLH30k o7 4 b ol 1F o 4F7 s L e
LLH-27} o 4 Fe’ 4 L% 4 el b - &
1 1 1 1 1 1 1 1 1

1 1 1 1
2 4 6 8 1020 10 60 800 2 6 8 0 20 40 600 10 20 300 5 10 150

1 1 1
1 2 16wy
ZTR Eeyien ESSTE S Bk ERERA MIAFAHER FaE8%
5 ( Jian et al. )
ZTR: N =( + + + + + + + )/
( + + + + + + ) Mg — Fe + Mn - Ca 40 LLH30

(Ei,0) LLH47(N}) . LLH-58( N3)
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The Cenozoic Sedimentary Record in Qaidam Basin and Its Implications
for Tectonic Evolution of the Northern Tibetan Plateau

GUAN Ping JIAN Xing

( MOE Key Laboratory of Orogenic Belts and Crustal Evolution School of Earth and Space Sciences Peking University Beijing 100871)

Abstract: The tectonic events and climatic changes during the formation and evolution of the Tibetan Plateau could be
recorded in the sedimentary succession in adjacent basins. Qaidam Basin which is located in the northern sector of
Tibetan Plateau preserves a set of thick and continuous Cenozoic sediments. These sediments are the reliable materi—
als for investigation on tectonic evolution of the Tibetan Plateau. Here we present an integrated study of the Cenozoic
sediments from outcrops and drilling well cores. The results indicate that Qaidam Basin has recorded three phases of
tectonic evolution. The details can be described as follows. (1) The red coarse detrital sediments of Lulehe Formation
which are characterized by low abundances of ( Zircon Tourmaline Rutile) minerals and low heavy mineral stability
index. These sediments recorded an event of orogenic movement and tectonic uplift in the whole basin scale which
can be explained as the farfield effects of IndiaEurasia collision. Furthermore after this orogenic event the region
of Altyn and East Kunlun areas was rapidly denudated and flattened and then became to depositional areas since
Middle-.ate Eocene. Therefore it is concluded that Qaidam Tarim and Hoh Xil Basins may have been parts of a sin—
gle topographic depression at that time. (2) The Shang Ganchaigou Formation and Xia Youshashan Formation coarse
sediments in front of the Altyn Mountains formed in response to the uplift of the Altyn area whereas the dominated
fine—grain sediments with high heavy mineral stability index of other vegions of the Qaiclam Basin can be interpreted as
deltadake facies suggesting a stage of quiet tectonic background. This quiet setting can be caused by the large-ampli—
tude lateral extrusion along the sinistral strike-slip Altyn Tagh Fault which accommodated the continuing indentation of
India into Eurasia. (3) The Shang Youshashan Formation and Shizigou Formation upward-eoarsening sediments with
low heavy mineral stability index were deposited in high-gradient depositional systems. These sediments recorded the
event of crustal shortening and thickening and the intense rapid uplift of the whole northern Tibetan Plateau. Further—
more the integrated provenance analysis results indicate the Cenozoic source compositions for the Northern Qaidam
Basin did not have significant changes over time.

Key words: Tibetan Plateau; Qaidam Basin; tectonic uplift; sedimentary record; basin—range coupling



