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Fig.2 Geomorphology of the Bi Qu valley in the Wenquan area
(DEM image)
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Fig.3 Longitudinal section of the main rivers in the source

region of the Yangtze River
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Fig.4 Relationship of river distribution and neotectonics

Q—Quaternary ; K—Cretaceous ; J—Jurassic ; T—Triassic ; P=Permian ; 1 —Thrust ; 2—Strike—slip fault; 3—Normal fault;4—Elevation above sea level;5—River
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1—Morphological features of the wide flat valley bottom and normal fault in the Wenquan area (—15 °);2—Wide valley geomorphology of the Bi Qu
in the northn of Yanshiping (—35 °);3—Springs disrubuted along the Wenquan normal fault (—3°);
4—Relationship of river and terrace distribution with normal faults in the Wenquanbingzhan area (—220°);
5—Terrance cut by an active normal fault in the Wenquanbingzhan area (—112°);

6—Dongqu River terrace cut by an active normal fault in the Zhiqin area (—87°).



ERRESE R

Z I RAS I K VT U5 i (X YT 3 b S e i A X 3 K 1 A2 B 6 i 381

— BRI — A B IS R R R AT ) i R
U, R AT B il 5 s ] w8 22 K I e B b AR 67 28 Akt R ) T
FEHET T R RS A% AS AL TE 00 B | LB b % & 52 3% sh 7 3
) 3 8 ) 0k 4 R A T R o T AR K R A AR K R 2 B
T L0 BB DR | A AR R S AR X ke R
WFIE X o bt % B R BT T 12 AN, 20 KR X5 Y
LR R BT BT 20 2 B R A

(3) 48 15 A8 JE 43 A R T 24 44 3 A AR 2 o B R B RUL TR
b DX R 3 AR T L BRI T ROt IR A - vh | v Y
V)75 T A0 i g 300 LK (A R AR TR 3 AN B, 3 b g 05
JR VG ]t JRAE TR 7 A= 19 T W 23 A b A kT S A R
T 9 X 305 20 A AR T 5o A 5 3 A g SR H) 1 3 3 1) P O
R SR AL 2o R B — B 2 B O DT R T AR TR
A2 43 T 7 R e DT A0 20 LK M 3 S Ak R e T o A

(4) 1 VLR X7 44 75 32 3h %t 12 DX 3T 3 b 3 0 itk B A
B A L BIF S X 4 M 55 R K 2R A Je R AR 32 5 T
A 325 AR T 77 A 11 W7 440 3 e 2 (RS ) P B 5 206 26 1 D B4 A
TGS AT 4 b AR R R A AE 25 S SR S e R T D X ]
itV TP 2 B 45 4 R T 6 0 1 7 J22 R0 b 5 4 365 % A o
XK Z A% R T2 M AR A 9 b (4 o0 A DA B it (k) B R 7Y
A JEA BN OC R AEAREA W AR R R A X
T 30 b AR B T 0 R A R

(5) AR 4l AR YR AE 5 3J A5 00 3t T FR A I 2 1 AR Sy v T il —
LB b (1.1 Ma) | B % R B 2 B i IR TR b | X
AR P AT Gk 2 9 b A TV T A s P S R KB
WP R 22 05 & AR SR LN BA AR R i T B AR LB
b Ay S BT I 0 5 2R L 5 A DT AL — 2 b Rt AR G A
(0.3 Ma) VA B IR T I 38 Fe i B B R R B i i
BABRK MM, Hk, 255 0k R VLR X ) i £ 2
T 1T 408t LUK (1.1 Ma) |, 1 FLHE B0 44 1 52 3h 7= 24 i 1 24
4 38 W R AR ok % T, RS RV GCR B 7E 2.0 Ma I
IR LRSI S5 SE | iR 1.54 Ma S VT4 48
BUE 2 4 i) 4 VB VL IR AR Dl K B VT IR X

S % ik (Reference) :

1] 4 075 T 5 4 B2 % BN 7 ME A 59 (M. b 50 B2 1 AL
1983. 230~238.
Research Group of the Science Expedition to the Qinghai —Tibet
Plateau. Geomorphology of Xizang (Tibet) [M]. Beijing: Geological
Publishing House, 1983. 230~238( in Chinese with English abstract ).

[2] Tk E BRI EHFR A AR M), b st B AL, 1965, 1~162.
Shen Yuchang.  Upriver Fluvial Geomorphology of the Yangtse
River [M]. Beijing: Geological Publishing House, 1965. 1~162 (in
Chinese).

[3] R A AL 78 B0 A B B L0 28 7 0 11 ) 350 1 25 5
U] MR, 1964, 3(2):6~14.
Du Rongheng.Geomorphology observation from Kunlun Tanggula

Mountains along the Qinghai—Tibet highway [J]. Acta Geographica
Sinica, 1964, 3(2):6~14(in Chinese with English abstract).

TR A, B, B 0L B L R R L DX 5 70 42 Hb Ji
5] R [A]. UL . 7 A v D 3t S5 ST (4)[C). b mt R AL 1982.
19~33.

[4

Pu Qingyu, Wu Xihao, Qian Fang. The Quaternary geology along
Qinghai—Tibet road in Tanggula area [A]. In:Contributions to the
Geology of the Qinghai—Xiang(Tibet) Plateau(4)[C]. Beijing: Geo-
logical Publishing House.1982,19~33 (in Chinese with English ab-
stract) .

JH RIS AT 958 s XS 6 i S5 5 A 2% DO R 3 35 S P[] T
AT 2001, (3):79~91.

=

Zhou Jiyi. Relationship of some geomorphology signals in source
river and neotectonic activities [J]. Yangtse River Journal,2001, (3):
79~91 (in Chinese with English abstract).

[6] LiJ ], Wen S X,Zhang Q S, et al. The time, range and style of
the Qinghai—Tibet Plateau [J]. Science in China, 1979, 6:608~616.

[7] Ding Lin, Zhong Dalai, Pan Yusheng, et al. Fission track evidence
for Neogene to Quaternary uplift of eastern Himalayan Syntaxis [J].
Chinese Sci. Bull. 1995, 40(15) : 1497~1500.

[8] LiJJ, Fang X X, Ma H Z. Geomorphological and environment
evolution in the upper researches of the Yellow River [J].Science in
China (Series D), 1996, 26(4):316~322.

[9] Liu Zhifei, Wang Chengshan, Yi Haisheng.Magnetostratigraphy of
Tertiary sediments from the Hoh Xil Basin:implications for the
Cenozoic tectonic history of the Tibetan Plateau [J].Geophysical
Journal International 2003, 154 :233~252.

[10] B4R s AL 95 I 20t H s AR5 AF 2 k). b B X8 9, 2001,
20 (2):78~186.

Huang Jijun. Tectonic characteristics and evolution of the Qiang-
tang basin [J]. Regional Geology of China, 2001, 20 (2):178~186
(in Chinese with English abstract) .

[11

Holbrook, S A Schumm. Geomorphic and sedimentary response of
rivers of rivers to tectonic deformation:a brief review and critique
of a tool for recognizing subtle epeirogenic deformation in modern
and ancient settings [J]. Tectonophysics, 1999, 305 :287~306.
[(12] ShCE b 5 30 M S50 A 0 3 0 ). K - (R 5,
2003, 10(3):48~51.
Shi Xingmin, Yang Jingchun. Response of fluvial geomorphology
to tectonic movement [J]. Research of Soil and Water Conserva-
tion, 2003, 10(3) :48~51(in Chinese with English abstract).
[13] 22K, et OPiE2E . P BIE P VT Ut DO 2 AR M 5 4 15
FIE S TE HLHI[R]. 2006.
Li Yalin, Wang Chengshan, Yi Haisheng. Characteristics and for-
mation mechanism of grabens in the source region of Yangtze
River, North Tibet[R]. 2006.
o ARG, TE— S IR = AR AR TR B I B 40 A0 T
Ay X[, ML, 1998, 72(3):211~227.

[14

Ma Zongjin, Zhang Jiasheng, Wang Yipeng. The 3—D deforma-

tional movement episodes and neotectonic domains in the Qing—



382 i E5] biich J5 20064F

hai—Tibet Plateau [J]. Acta Geologica Sinica, 1998,72(3):211~227 Science in China (D),2001, 44(s) : 284~291.

(in Chinese with English abstract) . [17] Zhang Y C, Li J J. Study of the development of the Jinsha River
[15] Molnar P, Tapponnier P. Active tectonics of Tibet [J]. Journal of and uplift of the Qinghai —Xizang (Tibet) Plateau during Late

Geophysical Research, 1978,85:5361~5375. Cenozoic times [A]. In:XIV INQUA Abstracts Bonn: Schriften
[16] Li Yalin, Wang Chengshan, Yi Haisheng. Characteristics of the der Alfred—wegener—Stiftung, 1995, 314.

Shuanghu graben and Cenozoic extension in the northern Tibet [J].

Morphological features of river valleys in the source region of the Yangtze

River, northern Tibet, and their response to neotectonic movement

LI Ya-lin', WANG Cheng-shan', WANG Mou’,YI Hai—sheng’,LI Yong’

(1. Research Center of Tibetan Plateau Geology , School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;
2. School of Earth Sciences, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract : Field investigations of the geomorphology of river valleys and neotectonic deformations in the source
region of the Yangtze River, northern Tibet, show that the region is characterized by a parallel type drainage pat-
tern and wide and narrow valleys of different shapes. Since the Neogene, the region mainly has undergone a tec-
tonic evolution from compression in the early stage and extension in the late stage, thus forming three tectonic
deformation styles, 1i.e.: folds—thrusts and strike—slip shear in the early stage and normal faults and grabens in the
late stage. Neotectonic movement has not only controlled the geomorphological features of the river valleys and
drainage pattern but also affected the distribution of the river terraces and shape and structure of diluvial (alluvial)
fans. The main drainage system in the source region of the Yangtze River formed at least by headward erosion a-
long the faults of different natures generated by neotectonic movement during the Holocene.

Key words: Qinghai—Tibet Plateau; source region of the Yangtze River; wvalley geomorphology; neotectonic

movement
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