19 3 Vol.19 No. 3
2004 6 ADVANCE IN EARTH SCIENCES Jun. ,2004
:1001-8166(2004)03-0457-10
b b b b
( s 710054)
: s 4
15 s (6 )— H (3
)— N 3 (3 )— H
(3 )— o s
:P694 A
, 20 80 , 15 s 1,
s 1.1
,45 Ma BP
, s (5.3
. Ma BP )
( \ ) s 0 6
[1] . [2] . [3] s
; B - o (1) 45 Ma BP .
s [7] R [6] ,
s (2) 35 Ma BP ,
* :2004-04-09; ::2004-04-20.
(1953-), s . E-mail; dicexy-1@chd. edu. cn



458 19
H ( 13 ’ )
Ma)¥ | [
(3) 21 Ma BP s (5) 13 Ma BP s
y — [6.,8] [17] ,
[9~11] 12] , L
[13] . . ,
[14.15] , .
(4) 17 Ma BP . ()
£ W 3E By
2 7 . o RHRTHE ) .
s it i Bt AT o %ﬁ REH Brn it
m s PR 4ok Byl SRLG el wpin GED BMS Sum @yt
TR0 g N g PR Ml MWE S48 gl gis mEE ne obR e Mk
e er P8 wawm PaB REY Sem SnE iy mpi Dol ARG Rgl
BL omw Wiy ME mea Bgk wos ggm gmBe el o BER MK BT
SOl TN WM LB ion wml BRF dne gl milw Abx b BER
a0+ ¥ e Tag AT Mg R WA B wiwd MOE BRE
WA B ik;r iy SEibEE :ﬁﬂﬁﬂ iy Wb CHoB T S el S——
309 TR gan Sy, Wa HER g 18 ¥ g BML o — S
2.04 Hi5 s W RL M mUE R —
"7 i WM S Rl gl — —
104 i R DO e B B
. JEHE ——— e oo
0 Lowm — o N " _ " f’l?@k’j o ~
15 21 17 11 8 3436 2506 1517 LI-i2 0.8-0.5 0.50.6 0.45  0.05 .01
B 7t B/ MaBP
1
Fig. 1 Sketch map showing uplift of Qinghai-Tibet plateau
(6) 8 Ma BP , [6.18.19] 3 (1] [25] .
N o] 1) .
o (2) 2.6~2.5 Ma BP,
s [26
[21] L7l
. y [4.28] R
[22] ; [16] . SN [29,30] ,
1.2 o .
’ [4,30] ,
. , [31]
, s (3) 1.7~1.5 Ma BP,
o 3 o ,
, [12,23] A B [27 ;
c . i _
(1) 3.6~3.4 Ma BP, 2] [oz] 33341
[3], [24] , [35,36] , ,



459

3
[27] , [41.37] , .
’ 4 ’ 1.5 Ma BP [32,42] ;
[32.2] ; .
(2) 0.05 Ma BP ,
[23.32a]
° ) ’ ;O. 053
1.3 ~0.027 Ma BP : ,
1.2 Ma BP, ,
,0.6 Ma BP : . ’
«“ 9[37] s , ) . .
0. 01 mm/a (3) 0. 01 Ma BP ) .
3.73 mm/a, ., 0.7~0.6 5.8 mm/a, ,
Ma BP , .
[38,39]
o R 2
o 3
(1) 1.2~1.1 Ma BP, . , 7
’ [27] ,
, 2.1
7.3 mm/aP"
[s2] , ’
; te7l [35.44~50]
s [34.51]
(2) 0.9~0. 8 Ma BP, ,
Skm ; . , 1922002
7.1 mm/a¥; : 6 376 : 7~
, L 7.9 73,8 12 ., 20
[40] X
, ; 40% 22,2001 8.1
[41.38] , )
[38]
(3) 0.6~0.5 Ma BP, 3.0~3.5 .
km, 10 mm/a"’, 7 ,
; m’ C 2
. (271
° (D
1.4 .
0.15 Ma s o .
’ 3 [35,44~50]

(1) 0.15 Ma BP , i

5



460 19
). ( )
( ),
[46]
(4)
s s 300
s 100 .
0 Ma=70-79 30 ,
o M B 089
o s :
L 8 . 7.5
2 )
Fig. 2 The distribution of earthquakes and s R
active structure in Qinghai-Tibet [48] ,
b 3 b °
F201 ( 3) [} (22 ka
’ BP) 9 7 ;
) ' 3 8kaBP  (f);5.8
15~35 km ; ’ ’ ¢ L
ka BP (f;) 8kaBP (f5);22~8 ka BP
22 km, 6 b L3
( ) i : 213 ~N14 s 15 o
(3) (

F201

Fig. 3 Natural profile of active fault F,,, in Daliushu damsite district

2.2



461

3 Lok [[ﬂﬂ 2] li%l?’w
' IEJ (G le [& 0 [N (S0 (@]

MR
b

B

Fig. 4 Neotectonics distribution in Qinghai Tibet Plateau

3~5 km

Fao
[53]
b

2.3

(

5):
(1) 3.6~3.4 Ma BP,

o

237

(2) 2.6~2.5 Ma BP,

H

N

b

[26]

(3) 1.7~1.5 Ma BP,

o

[32]
’

(4) 1.2~1.1 Ma BP,

b

250 m

[41]
’

. 1964

; 2000

[55]

7
157

[25]



462

. Phi b Bt A9 RS |
= | BEEE REl ma e <
P E*Mc}ﬁlii Bl KM .t
£ PG ST KLl HM
o BMM mxn maew ) gk o
* dO0 g B R At wE
z | .g,h}ul.: % bR B®EW i ki Bt
ol T mwy BB W * 1 ‘ Y :
0 B 4 FTH C#H%H
R el Lk 4 K i thER Bl 15 3%,
5.0 7| A . . RO T 1L H KA Hs
: P4 T R U A
4.0 R e— o s d EMR Rrpift
o s — L. g I 518
o - v L] o AL B
3 34 FuE B ——— et oam— #® Xnu
s
. B2 N
- —
l,o - N Nom e
¥ Wiz 5
0 F - a F N - A~ i o A
0,01 6,05 0.1% 0.5-0.6 6.5-0.9 1.1-1.2 1.5-1.65 2.5-2.6 3.4-3.6
B 7+ it Bt/ Ma BP
5
Fig. 5 Course development of geological hazards in Qinghai-Tibet
(3.4 Ma BP) (1.1 , s N
Ma BP)", . o o
(5) 0.9~0.8 Ma BP,
[56~58] , [597 ,
\ [41,38] ,
(6) 0.6~0.5 Ma BP, BT 6, .
[3,56,58] ,
(7) 0.15 Ma BP, s
N
[56~58] , [27]

(8) 0.05 Ma BP ,0.053~0. 027 Ma BP

b b
(431 * MBEERER
[ MRRATE
b b
0
(577,
b4
o 6
(9) 0.01 Ma s s Fig. 6 The distribution of rockfalls, landslides
s ’ ’ and debris— flow in Qinghai-Tibet
b
3
’
[49,57] 200 ) ) .
— —



463

(3

(@Y

(2)

4

(3

’

45 Ma BP

(6

15

(1]

(2]

(3]

4]

(6]

(7]

(8]

9]

(3 ),

(References) ;

Li Tingdong( ). The Uplifting Process and Mechanism

of the Qinhai-Tibet Plateau[ J]. Acta Geoscientia Sinica (
),1995, 16(1): 1-9(in Chinese).

Li Jijun( ), Fang Xiaoming( )y Ma Haizhou(

). Geomorphological evolution of the upper Yellow River and
Qinghai-Tibet Plateau uplift and East Asian environmental
change during Cenozoic era[ J]. Science in China ( )
1996,26(4) :316-322(in Chinese).
Shi Yafeng( ), Li Jijun( ), Li Bingyuan( )
et al. Uplift of the Qinghai-Xizang ( Tibetan) Plateau and east
Asia environmental change during Late Cenozoic [ J]. Acta
Geographica Sinica( ) 1999, 54 (1):10-20 Cin Chi-
nese).

Ma Zongjin( ), Zhang Jiasheng( ), Wang Yipeng
( ). The 3-d Deformational Movement Episodes and
Neotectonic Domains in the Qinghai-Tibet Plateau[ J]. Acta
Geologica Sinica( ),1998,72(3) . 211-227 (in Chi-
nese).

Pan Yusheng( ), Kong Xiangru ( ). Lithospheric
Structure, Evolution and Dynamics of Qinghai-Xizang (Tibet-
an) Plateau[ M. Guangzhou:;Guangdong Science &. Technolo-
gy Press,1998(in Chinese).

Zhong Dalai, Ding Lin. Rising process of the Qinghai-Xizang
(Tibet) Plateau and its mechanism[ ] ]. Science in China (D),
1996,39(4) :369-379.

Dewey J, Shackleton R M, Chang C,et al. Tectonic evolution
of the Tibetan Plateau [J]. Philosophical Transactions of
Roval Society of London 1988, A327, 379-413.

Liu Jiaqi( ). Tectogenesis and the historical develop-
ment of environment[ AJ]. In: Lu Yanchou( ) et al,
eds. Neo- tectonics and Environment[ C]. Beijing: Seismologi-

cal Press 2001. 11-13(in Chinese).
Harrison T M, Copeland P, Kidd W S F, ez al. Raising Tibet



464

19

L1o0]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[17. Science,1992,255:1 663-1 670.
Deng Wanming( ). Cenozoic magnetic actives and lith-
osphere evolution of the Qinghai-Xizang[ A]. In: Information
and Evolution of the Tibetan Plateau, Environmental Chan-
ges and Ecological System (1994) [ C]. Beijing: Science
Press, 1995. 288- 296 (in Chinese).

Wu Zhenhan ( ), Ye Peisheng(

( ), et al.

) » Hu Daogong
Crust Deformation and Tectonic-Geomor-
phic Evolution of the Central Tibetan Plateau[ M].
Geological Press, 2003. 120-182(in Chinese).

Beijing :

Li Jijun, et al. Uplift of Qinghai-Xizang(Tibet) Plateau and
global change [ M ]. Lanzhou: Lanzhou University Press,
1995.

). Wang Fubao (

Li Binyuan( ), Zhang Qing-

song( ), etal. Quaternary Geology in Xizang[ M]. Bei-
jing: Science Press,1983. 110-129(in Chinese).
Leloup P H,Harrison T M,Ryerson F,ez al. Structural, Pet-
rological and thermal evolution of a Teniary ductile strike-slip
shear zone, Diancang Shan, Yunnan[]]. Journal of Geophys-
ical Research ,1993,98(B5):6 715-6 743.
Leloup P H, Lacassin R, Tapponnier P,ez al. The Ailao Shan-
Red River shear zone ( Yunnan, China), Tertiary transform
boundary of Indo-chinal J]. Tectonophysics,1995,251:3-84.
Cui Zhijiu,Gao Quanzhou, Liu Gengnian,et al. Planation sur-
faces, Paleokarst and uplift of Qinghai-Tibet plateau[ J].
Science in China (D), 1996,39(4): 391-400.

Pan Guitang ( )» Wang Peisheng ( ), Xu

Yaorong( ), et al. Cenozoic Tectonic Evolution of
Qinghai-Xizang Plateau [M]. Beijing: Geological Publish-
ing House ,1990. 32-70(in Chinese).

Tang Maocang ( ), Dong Wenjie ( ). Influences

of seven Tibetan plateau raising processes on climate and en-

vironment []J]. Plateau Meteorology ( ), 1997,16

(1):23-29(in Chinese).

Burbank D W, ez al. Reduced Himalayan sediment production

8 Myr ago despite an intensified monsoon[ J . Nature, 1993,

364:48- 50.
Chen Zhengle (

), Wan Jinglin ( ), Wang Xi-

aofeng( ), et al. Rapid Strike-slip of the altyn Tagh
fault at 8 Ma and its geological implications[ ] ]. Acta Geosci-
),2002,23(4) :295-300(in Chinese).

), Tian Qinjian(

ence Sinica (
Shen Xuhui ( ), Ding Guoyu
( ), et al. The Late Cenozoic Stratigraphic Sequence
and Its Implication to Tectonic Evolution, Hejiakouzi Area,
Ningxia Hui Autonomous Region[ J]. Earthquake Research in
China ( ).2001,17(2): 156-166(in Chinese).

An Zhisheng, Kutzbach J E,Prell W L, ez al. Evolution of A-
sian monsoons and phased uplift of the Himalaya-Tibetan
Plateau since late Miocenetimes[ J]. Nature,2001,411:62-66
), Li Jijun( )» Zhu Junjie(

). Qinghai-Tibetan Plateau: A Driver and Amplifier of the

Pan Baotian (

Global Cli- maic Change— [[ : Uplift processes of the Qinghai-

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

Xizang( Tibetan) Plateaul ] |. Journal of Lanzhou University
(Natural Sciences) ( s ), 1995, 31
(4):160-167(in Chinese).

Chen Fubin( ). Hengduan event: An important tectonic
event of the late Cenozoic in Eastern Asia [ J]. Mountain Re-
),1992,10(4):195-202(in Chinese).

), Wu Yonggiu( ), Ge Daokai(

search (
Cui Zhijiu(

), et al. Environmental change of Kunlun pass area since
quaternary [J]. Marine Geology & Quaternary Geology (

).1999.,19(1) :53-62(in Chinese).
Liu Dongsheng( ), et al. Loess and the Environment
[M]. Beijing: Science Press, 1985. 4-255(in Chinese).
Li Xianggen( ). An Introduction to Neotectonic Move-
ment of China[ M]. Beijing: Seismological Press, 2003 (in
Chinese).
Tapponier P, Molnar P. Active faulting and tectonics in Chi-
nalJ]. Journal of Geophysical Research,1977,82(20); 2
905-2 930.
Armijo R, Tapponnier P. Quatenary extension in southern Ti-
bet: field observations and tectonic implications[ J]. Journal
of Geophysical Research, 1986,91(B14) .13 803-13 872.
Wang Yipeng ( ) Ren Jinwei ( ), Ye Jianging
( ), et al. New evidence for active fault along the Nu-
jiang suture zonel J]. Seismology and Geology ( ),
1995,17(1) :52-53(in Chinese)
Fu Kaidao( )» Gao Junping ( ), Fang Xiaomin
( ), et al. The uplift of main peak and size model of
deposit in northern Qinghai Tibet Plateau since the 8.35 Ma
BP [ A]. In: Lu Yanchou ( ), et al eds.
Neotectonics and Environment [C]. Beijing: Seismological
Press,2001. 98-104 (in Chinese).
Yu Qingwen( ), Li Chang'an( ), et al. Uplift,
Sedimentary, Climate Evolution and their Coupling in the
Northeast Margin of Qinghai-Tibet Plateau in Cenozoic[ M.
Wuhan;China University of Geosciences Press,2001. 52-101
(in Chinese).
Cheng Shaoping( ), Deng Qidong( ), Min Wei
( ), et al. Yellow river and quaternary tectonic move-
ments of the Ordos Plateaul ] |. Quaternary Sciences (
),1998,18(3):238-248(in Chinese).
Working Group on Active Fault System around the Ordos
Plateau, SSB( ). Ac-
tive Fault System Around the Ordos[ M]. Beijing: Seismolog-
ical Press,1998. 325-328(in Chinese).
Editional board for lithospheric Dynamics Atlas of China,
SSB » ). Lithospheric
Dynamics of China[ C]. Beijing: Seismological Press, 1991.
91-270(in Chinese).
Li Wanlun( )+ Lu Yanchou( )» Ding Guoyu(
). Paleomagnetic evidence from loess for the relative mo-

tion between the Ordos and its adjacent blocks[ J]. Quaterna-

ry Sciences ( ),2001,21(6):551-559(in Chinese).



465

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

Li Jijun. The environmental effects of the uplift of the Qing-
hai-Xizang Plateau[ ] ]. Quaternary Science Reviews, 1991,
10: 479- 483.

Cui Zhijiu(
( ).
River tectonic movement and its feature[ J]. Chinese Science

),1997, 42(18) .1 986-1 989(in Chinese).

)» Wu Yongqiu( ), Liu Gengnian

Discovery and character of the Kunlun-Yellow

Bulletin (
Cui Zhijiu, Wu Yongqiu, Liu Gengnian, et a/. On Kunlun-
Yellow River tectonic movement[ J]. Science in China (D),
1998,41 (6): 592-600.

Pan Baotian( ), Li Jijun( ), Cao Jixiu( ).
The landforms in the middle reaches of the Yellow River and
problem of physiographic stage[J]. Journal of Lanzhou Uni-
versity ( Natural Sciences) ( s )
1994,30(1) :115-123(in Chinese).

Li Jijun( ), Fang Xiaomin( ), Pan Baotian(

), et al. Late Cenozoic intensive uplift of Qinghai-Xizang
plateau and its impacts on environments in surrounding area
[J]. Quaternary Sciences ( ),2001,21(5):381-
391(in Chinese).
Li Chang”an( )» Yin Hongfu( ). Yu Qingwen
( ).

ronment evolvement in the eastern part of the Kunlun

Tectonic uplift, water system response and envi-

Mountains[ J]. Earth Science— Journal of China University
of Geosciences ( — ),1998,23
(5) :456-459(in Chinese).

), Chen Fahu( ).

Pan Baotian( Permafrost evo-

lution in the northeastern Qinghai-Tibetan Plateau during the
Last 150 000 years[J]. Jowrnal of Glaciology and Geocryol-

ogy( ),1997,19 (2): 24-132(in Chinese).

Geological Institution of SSB ( )
Lanzhou Seismological Institution of SSB(

). The Qilian-Mountain-Hexi Corridor Fracture
System [ M]. Beijing: Seismological Press, 1993 (in Chi-
nese).
Guo Shunmin ( ). Ji Fengju( ), Xiang Hongfa
( ), et al. The Honghe Active Fault Zone[ M. Bei-
jing: China Ocean Press, 2001(in Chinese).
“Altun Active Fault Zone” Team, SSB( 4

) ). Altun Active Fault Zone[ M]. Bei-

jing: Seismlogical Publishing House, 1992(in Chinese).
The Geological Institution of CSB( )
The Seismological Bureau of Ningxia Hui Nationality Autono-
mous Region. Haiyuan ( ). Active
Fracture Belt [ M]. Beijing: Seismological Press, 1990 (in
Chinese).
Peng Jianbing ( ), Mao Yanlong( ), Fan Wen
( ). Study of Dynamics of the Regional Stability [ M].
Beijing: Science Press, 2001. 39-222(in Chinese).
), Wang Shitian (

Huang Rungiu ( ), Zhang

[50]

[54]

[57]

[58]

[59]

[60]

Zhuoyuan( ), et al. The Dynamic Process of Earth’s
Super-ficial Crust and its Engineering Environmental Effects
[M]. Chengdu: Sichuan University Press, 2001 (in Chi-
nese).

), Zhou Lixin

( ), et al. The study of fracture structure and the ac-

Ma Runyong( ), Peng Jianbing(
tivity of Fyo; fault in Daliushu damsite district of Heishanxia
Gorge []]. Journal of Engineering Geology (
) 2002, 10(supp.): 9-102(in Chinese).
Deng Qidong (
Peizhen (
Tianshan Mountain[ M. Beijing: Seismological Press, 2000
(in Chinese).
Shi Zhenliang(
( ).
of seismic zonation map of Chinal]J]. Engineering Science (
),2002,4(8) :20-25(in Chinese).
Ma Runyong(

), Zhang

Active tectonics of the Chinese

), Feng Xianyue (
), et al.

), Li Yuche(

Earthquake resistant engineering and application

), Zhang Xiaodong

), Men Yum-

), et al. Study of fracture structure framework

), Peng Jianbing(
ing(
and problems of engineering antifracturing in Daliushu dam-
site district of Heishanxia gorge[ J]. Journal of Geological
Hazards and Environment Preservation (
), 2002,13(4); 46-50(in Chinese).
Cui Peng ( ), Xie Hong(
), et al. Debris flow and disaster reduction strategies in
),2003,

). Wei Fanggiang (

western China [J]. Quaternary Sciences (
23(2): 142-151(in Chinese).
Wu Xihao( ), An Zhisheng(

). On tectonoclimatic cycle of quasi-period of 1. 2Ma

), Wang Sumin (

in late Cenozoic[J]. Journal of Geomechanics (
),1998,4(4):1-10(in Chinese).
Li Yonghua( ) Zhao Jun( ), Cui Zhijiu( )
et al. The study of debris flow’s movement regulation and
reasons in late Cenozoic Era in the eastern fringe of Tibetan
Plateau and the nearby regions[ J]. Geographical Research (
),2002,21 (5):561-568(in Chinese).
Li Yonghua( ), Cui Zhijiu

( ), et al. Periodic coupling of debris flow active peri-

), Zhang Xiaoyong(

ods and climate periods during quaternary [ J]. Quaternary
Sciences ( ),2002,22(4): 340-348(in Chinese).
Wang Jianli( ), Chen Zhong( )» Zhou Xingin(

) etal. A Brief review on the debris flow occurrence and
deposition at the northeastern Fringe of Qinghai-Xizang plat-
eaul J]. Journal of Southwest China Normal University

(NaturalScience) ( s ),2002,27
(5):766-770(in Chinese).
Zhang Chunshan ( ), Zhang Yecheng ( ), Ma

Yinsheng( ), et al. Distribution regularity and region-
alization of geological hazards in the upper Yellow river valley
[J]. Acta Geoscientia Sinica ( ),2003,24(2);: 155-
160(in Chinese).
Duan Yonghou(

( ), et al. The Geological Hazards in China [M]. Bei-
jing: China Architecture & Building Press, 1993. 370-483 (in

Chinese).

), Luo Yuanhua( ), Liu Yuan



466 19

GEOLOGICAL HAZARDS EFFECTS
OF UPLIFT OF QINGHAI-TIBET PLATEAU

PENG Jiang-bing, MA Run-yong, LU Quan-zhong, LI Xi-an,SHAO Tie-quan

(College of Geological Engineering and Geometry , Chang’an University ,Xi’an 710054 ,China)

Abstract; Based on the feature of continuity and stage acceleration of Qinghai-Tibet Plateau uplift, o-
verall uplift process is divided into four stages and fifteen uplift-episodes, namely Himalayan tectonic
movement(six accelerate-uplift episodes)-progressive compressing-uplifting stage, “Qinghai-Tibet” tecton-
ic movement(three accelerate-uplift episodes)-the adjustment on tectonic deformation and fault-kinematics,
“Kunlun-Yellow river” tectonic movement ( three accelerate-uplift episodes)-the geomorphologic-shaping
period, “Gonghe” tectonic movement(three accelerate-uplift episodes) -high development period of geolog-
ical hazards. Owing to the strong uplift of Qinghai-Tibet plateau, the plateau eventually turn into one of
region that the geological hazards are most severe in China. Especially the drainage area of upper reaches of
Yellow River in northeast Qinghai-Tibet Plateau , the drainage area of upper reaches of Yangtse river,
lower reaches of Brahmaputra in southern Tibet and the upper reaches of Nujiang river, Lancangjiang river
and Jinshajiang river in southeastern Tibet, are centralized areas that geological hazards occur, in which
the earthquakes, rockfalls, landslides and mudflows are most typical, severe, and mostly hazards in hu-
man modern engineering activity and living environment.

Key words: Qinghai-Tibet plateau; Uplift, tectonic movement; Geological hazard.



