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Fig.3 Cross sections of the lower reaches of Jinshajiang River

4 MiEMRITE

4.1 AETIIEE

4 VD TT I A 1 S ) A R U0 69 b 5 E 4, 220
4 Y5 VT AR Xy 111V 3] R T U A T B | 91 ]
B A A 4 YU A BE AT A8 I HE AT T A R0 R A
(L 1), 76 WG] B Al AR E 4 L BB e, T8
M BLET LIARE 2 R Mo, R BT SE S AW
o, A ILIBCE 4 RV P M. AR SO L R ER A
KBy AT 7 TL BI4E,

4.1.1 &WTTRAE TREE

W #4018 40 T R o R T DR A B — AR Ut K o
], B ot T LA PR B 90T 3 — A 0t K £ 55 9T 3R o e T
JR B T AR 3 T — SR MR K AL B AR A T
IR o T IR Y T R R — A a8t K A M A

e, BHTE & U T AT R B T AR 4 5 4 AR
A8 B BT W ICAR B 2 ] 6 i 22 AR AT A B0 T U0 68
BOR D WRIE S ILA R BT VI8 B A7 1
—E MR, EARY A T U IE B ORE LR
LT, BT84 13m, T, b FH T4
T1m, T, f it T VIR EF 2508 137m,

£1 EWIFEWRTETEE(m)

Table 1 Incision scale at different sections of
the Jinshajiang River
By #4157 &I i pAE [ g
Tl 20 10 10 —
T2 71 90 40 84
T3 141 160 — 110

4.1.2 £HITEMBERNER
ST EEENE T, MARARAGZETRER



344

BRI & UL T BT R SRR AE 5 A R

425

& B RP K 1 /9 TL 48 £ 24 192. 07 +16. 3kaB. P., T,
Mr ey F 2B 20 Im REDRS £ 00 TL £
41 94.83 +8.06kaB. P. . ZE& VW IT R AE T, Bt
WHELUT O5m B EHEBDK LK TL £R A
52.02 +4.42kaB. P., T, i AEFAE LW HE A
ks + 9 TL 4648 % 44.52 £3.78kaB. P. . & VbIL
MIE T, BrE Ry HebEMeka B Hs, Ta%ka
FE2m £, LB R IEL Sm, B 1P 2 TL 4
g 41. 89 +3.56kaB. P.; T, By /R H TL
A RN 115,85 +9. 84kaB. P.; T, [ Hu 3 B4 H #) R
B R TL F/8 K 114.50 £9. 73kaB. P. , 5%
EgEATONET FREERE IS SR, 77
MY TEPILT, T, iy ek a 2, 1
TL 4E4% % 86. 61 +7. 36kaB. P.
4.1.3 WITRAUETINER

VIR HE T ORI S i & B F M LR A &
UYL FE T VIR R, R DL AR B T, B M AR
£192.07 £16.3kaB. P.fEHX T, M B & F18, 4
VLR B X T UIE & R 0. Tlm/ka; 1021 LA
WA B T, By HAEfE 115,85 £ 9. 84kaB. P. fEH T,
ik B A, R E Y TUERR 1. 18m/ka;
MEUESEVPVILEERE T, B 40 94.83 =
8.06kaB. P. {25 T, rith R B HE A, HHEFHT U
BEK 0. 75m/ka; QR DL AW By T, B A9 AR
52.02 +4.42kaB.P. fE R T, i R & E, LI
TUIEER 1.36m/ka; AR LA R R T, B 4F
f 44.52 £3.78kaB. P. fEH T, Birith & F 4L, i 4E
F-B T I K 0. 29m/ka,

BRI SR, EVVILTERHNAFY T ®EE
%%]0.9 ~1. 0m/ka,

180

4.2 EHERIE

SUTTERAAHEER T U ILAERZUT
VIt AR 0 9, (B 018 B2 10 48 O\ 1) T o 2 8 1 i B
R, R PR E T ARERE K RY
(B 4). ABHHESYIILAA S MER 1640m 2|
IR 1840m Oy AR RV BR B AR, Sk VD RE B AE,
T T 48 7 B 10 A R R sh B2 B K K 2 173m (B
JE) 54 VUL R Bk bk OB E A v AR R Y
41m, [ERIER IR 75m BB RIBARMER ;£ 1
H ORI EA 90m FERFA b BUR s & R 8 B
HIE A SOm MR, 5 A P8 & E AL 40m AR,
B R iR A th OB AL 6 5T T B W A JE 2 20m RY3E
SEOE ALY, 1) 2R SO0 1 R PR B i IR ) SOm, MR
WA E SR — R 10 ~20m,

4.3 AEIRILRE

BT BRI T R BRI ILF

(1) TR0 A 0 i 333 St AR W L2 T A 4 3T 78

BRI AR A AR TR A SRR H O &
T HEREERIBRTERAR IR L. UL
FHEIE (K3 POSHE) B, SPITELRA
JRRY B U A G5 4, 2 T R 2R 55 R TR AR 750m
A, WG UL R g IR — 2 BN R 2 B KK
EWCINERA B K R AOE YU, T RE R
TS IR, 7 R 3R AR B S AR AT IE L & U
LT RBEMIREH, ZAT RN ILAHE,

(2) R R 5 08 , T R R - B -
A A 2 A

ST G ) B A e — SRR A - R
- B A s A (B S) , oy TR A =5 e

150

120 e e

90

TR S/

60 e

30 H — - — B
E X &5 K B2 W &£ & ® o8B & M A T OAH E M
¥ OF B OB OB O#® % % O oM o & M O K K & X
L F e B O 0o & o A + @ oM
1 L F I F
e
H

Bl 4 UL [ W I R R A R

Fig. 4 Thickness of loose deposits on riverbed at different cross sections in Jinshajiang River



426

2006 4

B vD VL5 U % i v v B, B LI 4K 1008m, A
BRI AR, & S YTLRFRE R B AL B
BRI 30m, HBRAVERZE 8RB M IR E M 5
BHUIRZ, T & E7E 976m, JiK | & B £ 964m,
AEAELTEN . RFEEY O ARERLRE,
SrHREARN 960m £ A JEY 6m BRAO PRI 2 ~
Sem, Ay B4, AR NMBRE B ORAENK A,
AR B, RE TG K 5 s BE R A2 B O [/ Bl . ZE 4
BAREHHEERY 0. 6cm K/ 4 BR A7 40 AL H) 40
W, THRAESRERE, f5ARE TR 4m ZHK
VR, HEMAEEEZ,

T~ —8s0/

M\ \/\\/ Vg,
& ¥

e

BIS MG B ok A S B M L
Fig.5 The ancient river bed and cut-off meander

core at the Aoga section

(3) {38 A2 1] ST 75

SV BRFERA N Z S E—NTH,
HEPUBFORNEOENAR(WLE3), i THE
BT U5 PR 18 12 B, B R — B8 BLUR X BRI A
A, FHREMNEEE T, ESVILREIER 3 &
AW, A 5Bk 1500m, 76 T, b5 T, B
ZEIREEE L. BETENMBERERRE, &
WILT, R4 BT 190 ~ 115kaB. P, W35 27
B TR FENINEEE TiL 1000m,

5 @it

ST B SR F MR E R 3 8 &
BRE, AR R SV T RAAFHTI®
HIRFN 0.9 ~ 1. Om/ka, T BT S5 BE U B) /25 Ly gk A5 40
PR, REREN V' EAE, SVIWNERT
BEME TSRS REMBIREGENNE
RESVILAEEATIR P, WERDE FEME
A, BRACTAT A A B B9 B BE AN Ko

MR SR E (A2 mE3)E, #

RV TTRE R EER T — B A AR - B A7
YIE w2, BUR A BE] TR R b AR R
F173m, — A BFERY & E K 10m L . &
UILT B B3RP BB K& 5 Al 885 Bk &
TR B0 BAT 5, BT I 3 O K BOK R T AR s ik
MR R TR OK Bh 0 A8 4 B K R T B R AE B
1, R RR I M Oy P RE R 2 W IL A R H &
B SIRE N AL, X2 5 SR B L
AR RIEREE LG BTN R S
SRR TR K S I AR E IR

FA T EVILRERIIT O, S BUR SRR
AR R KRB ISR LR OB EA ST
LA, 7 i SR {0 R e K T T, 4 4 v V000 ok A
IGE MR T @V I RSB R e
TLPAE P K B B KB 33 5 R R AR SR A
PERBNER A IR AR, B EAE ST T BoA &
SRERBEFEAETHR(LE 3 POSH@E),
X b 385 U7 1 R 2 A R R AR B A UR
“EIATER (A 3 OS5 ) A TR R
EW, ERE

ST, B BT BB @ U VLA F Y03 R
#0,29m/ka, /N F T, T, Hragpy 0. 71 ~ 1. 36m/
ka B FYIE R, — 7 | AT 88 5 A7 WU % B QB0
AEEAX,BNSYITERASHRFERE, R
WABEAE T W RGN, WA E g
T LRI 0 ZNE X2 UL T B’iEJL
TERESMERINSBE KN FZHRETE
6, FHMERBEEZF R URE  F 5 —E
FERFERVERERERE. XSSP
R EEAA R, ZRRFRBIEEERILEHS
FERERR KA 8 ENREES” Y RBEEL
HEEW T EVILRBRNEK SN EZHBM4E
UL RKIA , W RESR ZUT U, 5 & TR A 70 30 5 21
BT & W E K, S DT T A,
T K BHERY

B EALAERBAEEENTE, 2555
WENARFHESH L FHRAES L R HE
S RIIKMER = B M PTT R RE T REH
ShE I BERE, TL 4Ry oo [ 3 2R R 0 5 o7 0 BT 5 B
TL SEH = U E , 72 8L R B

% % UK ( References)

| BREER. A AMEE. B8R A ¥ L, 2001. 362 ~



3

BRI . SUILT B RS S5 A3 12

427

11

364
Yang Dayuan ed. Physical Geography. Nanjing: Nanjing University
Press,2001.362 ~ 364

Bl ZHE EREFS. RKIZREEHBEMWHE. Fua
B 35,2004 ,24(5) .501 ~505

Yang Dayuan, Li Xusheng, Ren Lixiu et al. Studies on the sediments
of the deep troughs in the Three Gorges of Changjiang River.
Quaternary Sciences,2004 ,24(5) ;501 ~ 505

BV WER, BHELE. RKT UK IEIE . WER
HEMZRER PR NREE B NLHE, 2004, 24(4);
421 ~ 429

Cheng Shaoping, Deng Qidong, Li Chuanyou et al. Dynamical
mechanism, physical erosion processes and influence factors of
fluvial incision: A review and prospect. Quaternary Sciences, 2004 ,
24(4).421 ~429

Wang Xiaofeng, Metcalfe I, Jian Ping et al. The Jinshajiang-
China.
evolution. Journal of Asian Earth Sciences,2000,18(6) :675 ~ 690
FoE 2 OF.E WS BEAREFL - SR RAHRL
. SELHs ,2006,26(2) :220 ~227
Wang Erchie, Fan Chun, Wang Gang et al.

Ailaoshan suture zone, Tectonostratigraphy, age and

Deformational and
geomorphic processes in the formation of the Ailao Shan-Diancang
Range , West Yunnan. Quaternary Sciences, 2006 ,26(2) ;220 ~227
EFoE HRRECFEER EMEMIEERRA T OREE N
TLHYE L. 45T ,2002,22(4) 265 ~373
Wang Erchie, Chen Liangzhong, Chen Zhiliang. Tectonic and
climatic element-contrlled evolution of the Yalungzangbu River in
Southern Tibet. Quaternary Sciences, 2002,22(4) :265 ~373
BRE. 7T RRM A RE e R LR OPF),1935,
(14):1 ~23

Barbour G B. Physiographic history of the Yangize. Memoirs of the
Geological Survey( Edition A),1935,(14):1 ~23

ERE AL, BRES sHA LB BH 5 R
ZFNE. W, 1959,25(2) 1135 ~ 155

Ren Mei’e, Bao Haosheng, Han Tongchun et al. Geomorphology of
the Jinshajiang River valley and its river capture in Northwestern
Yunnan. Acta Geographica Sinica,1959,25(2) :135 ~ 155

REER, R EPG SR A3 H g,
1963,29(2) :87 ~ 108

Shen Yuchang, Yang Yichou. New research on the problem of river-
capture of Ching-Sha-Chiang ( the upper Yangtze ), Western
Yunnan. Acta Geographica Sinica 1963 ,29(2) 87 ~ 108
WEEFH. KT EWHA LR, S0 B2 IR, 19651 ~200
Shen Yuchang. Valley Geomorphology in Upper Reaches of Yangize
River. Beijing: Science Press,1965.1 ~200

BER FHE SVTRRNAR. AR REER(EAR
%),2001,37(3) :317 ~322

Yang Dayuan, Li Xusheng. Study on the flowing eastward of the
Jinshajiang River. Journal of Nanjing University( Natural Sciences) ,
2001,37(3):317 ~322

KnF FEEY RRES. ARSI RN 5SS R
R. oA IEST,1998,10(2) .43 ~48

14

15

16

17

18

19

20

21

22

Zhang Yechun, Li Jijun,Zhu Junjie et al. Studies on development of
Jinshajiang River during Late Cenozoic. Yunnan Geographic
Environment Research 1998 ,10(2) ;43 ~48

R BIR R AP R TR PG X A B s g
T AR 2R B 57 . Hb 7R 5 ,2000,22(3) 265 ~276

Ji Fengju, Zheng Rongzhang, Li Jianping et al. Chronological
research of geomorphic surface of lower terraces along several major
rivers in the east and west of Yunnan Province. Seismology and
Geology ,2000,22(3) ;265 ~276

XA RK BB AR, B U 2R R Bk BT AR B R R B A
FROE R L R 5 P42 T 5T ,2005,25(1) 1100 ~ 106

Liu Hengqiu,Hu Ruilin,Zeng Ruyi. Analysis of the basic features and
the formation mechanism of Liangjiaren loose deposits in Tiger-
Leaping-Gorge, Yunnan. Quaternary Sciences,2005,25(1) ;100 ~ 106
WA FEY HERE SUILASSTFTRRERERR
HRE Y. MLt ,2006,26(3) 1429 ~435
Xu Yonghui, Xu Qinmian, Yang Dayuan et al. Formation and
geological setting of the accumulations in Jinpingzi reach of the
Jinshajiang River. Quaternary Sciences, 2006,26(3) :429 ~435
EEE. HEE,HER. KT E¥KRETH RN it
% 2 HF5T,2006,26(3) :413 ~420

Ren Xuemei, Yang Dayuan,Han Zhiyong. Terrace evidence of river
system change in the upper reaches of Changjiang River. Quaternary
Sciences, 2006,26(3) :413 ~420

W, R, KRR KILH B B i FE AR A .
HRFFRCARBIENM) ,2001,37(3) ;311 ~316

Zhang Liping, Yang Dayuan, Zhu Dakui. Formation causes and
distributing characteristics of deep troughs in the Chongqing -
Yichang reaches of the Yangtze River. Journal of Nanjing University
( Natural Sciences) ,2001,37(3) ;311 ~ 316

Yang Dayuan,Li Xusheng, Ke Xiankun et al. A note on the troughs
in the Three Gorges channel of the Changjiang River, China.
Geomorphology, 2001 ,41(2 ~3) ;137 ~ 142

HEEE RBETE ZREXET—aHKEN B S5HE
B A B S BEK 8 R SR I B AT, 2005,25(6) -
686 ~ 699

Zhang Nianxue, Li Xiao, Li Shouding. The new viewpoints of qurer
and crustal movement, valley deep trough and palaeoflood, from
Fengjie County to Yunyang County in Three Gorges Reservoir area.
Quaternary Sciences 2005 ,25(6) :686 ~ 699

EEARER, S B aRELNEEPNLHR. BFNAL
B3 ,2004,24(3) ;293 ~ 301

Nei Gaozhong, Gao Jianguo, Deng Yan. Preliminary study on
earthquake-induced dammed lake. Quaternary Sciences, 2004, 24
(3):293 ~301

BRE R, 7 ER] , Royden L H 4. JU)1] 95 %€ H 48 15 4 Iy HE 28 W
FEEEX. FHULPFIT,2004,24(6) 614 ~620

Chen Zhiliang, Sun Zhiming, Royden L H et al. Landslide blocked
Lake: Origin of the Xigeda Formation in Luding, Sichuan and its
significance. Quaternary Sciences, 2004 ,24(6) :614 ~620

WX EME,E R USRIk E R E R
Pl R YK S vk ) FE AR R e 5 DY 2 BF 5T, 2005,25(5) ¢



428 ) ] 7 wF % 2006 F

620 ~ 629 40 ~ 30kaB. P. and their potential mechanisms. Quaternary
Xu Liubing,Zhou Shangzhe , Wang Jie. Pleistocene glaciations in the Sciences ,2003,23(1):1 ~ 11
Shaluli Shan and the influences of southwest monsoon on the 25 ¥ (R, FETER. 40 ~ 30kaB. P. o B P b Hb (X RE 1B A5 B H SR
glaciations during the last glacial period. Quaternary Sciences 2005, o R AR UL a5 ,2003,23(1) :60 ~68
25(5) :620 ~629 Yang Bao, Shi Yafeng. Warm-humid climate in Northwest China
23  Shi Yafeng,Yu Ge,Liu Xiaodong et al. Reconstruction of the 30 ~ during the period of 40 ~ 30kaB. P. ; Geological records and origin.
40kaB. P. enhanced Indian monsoon climate based on geological re- Quaternary Sciences, 2003 ,23(1) .60 ~68
cords from the Tibetan Plateau. Palaeogeography , Palaeoclimatology , 26 F OB, X @2, MIS 3 i BRI BY BR R AR LAY
Palaeoecology 2001 ,169 .69 ~ 83 AR HWLHF, 2003, 23(]) 12 ~24
24 MERENR, T ¥, 40 ~30kaB. P. vh B BIRAB VS R OFFIE R Yu Ge, Lai Geying, Liu Jian et al. Late MIS 3 climate simulations.
MESE. S MEpi ,2003,23(1) .1 ~ 11 Quaternary Sciences, 2003, 23(1) .12 ~24

Shi Yafeng, Yu Ge. Warm-humid climate and transgressions during

THE GEOMORPHIC EVOLUTION AND CHARACTERISTICS OF THE RIVER
BED IN THE LOWER REACHES OF JINSHAJIANG RIVER

Ge Zhaoshuai® Liu Qingyou® Xu Qinmian® Li Huizhong@
Xue Guofu® Me1 Yingtang@ Xu Yonghui®
(@ School of City and Environmental, Xuzhou Normal University , Xuzhou 221116 ;@ Department of Tourism Management College of
Humanities & Social Sciences, Nanjing Agricultural University , Nanjing 210095 ;@ The Department of Urban and Resources Sciences,
Nanjing University, Nanjing 210093 ; @ Institute of Investigation and Survey at the Three Gorges, Changjiang Water Resources
Commission , Yichang 443002 ;&) Changjiang Water Resources Commission , Wuhan 430010)

Abstract

Based on the field investigation and survey data, the longitudinal section, and 18 cross sections near Jinjiang,
Yuzha, Longjie, and Aoga, the geomorphy of the lower reaches of Jinshajiang River were studied. Cross sections
have shown a typical deep-incision V-shape valley in these reaches of Jinshajiang River. The longitudinal section
displays obvious river bed gradient changes crossing the Tiger-leaping Gorge, the Wudongde Gorge, and the
Baihetan Gorge. The gradient between Qizong and Tiger-leaping Gorge is relatively easy, of about 0. 83%o. The
average gradient in the Tiger-leaping Gorge section is 14%o, and those between the Tiger-leaping Gorge and
Wudongde, Wudongde and Baihetan, Baihetan and Yibin are respectively 1. 1%o, 0. 93%o, 0. 56%o.

Two categories of river cross sections are recognized, the one of broad valley, with width of 700 ~900m, the
other of typical gorge such as the Tiger-leaping Gorge and the Wudongde Gorge, whose bank cliff could be more
than 35°.

Based on incision scales of low terrace and its age, the average incision rate is calculated to be 0.71 ~
1. 18m/ka according to the incision scale of T, and to be 0. 75 ~ 1. 36m/ka according to the incision scale of T,. It
is suggested that the downcut speed of the lower reaches of Jinshajiang River is about 0.9 ~ 1. Om/ka.

Deposits have been formed by alluvial and rockfall process on the Jinshajiang river bed, with the thickest up to
173m at the Shigu cross section. In other sections, the thickness of the loose deposits is often over 10m. The
watercourse change of the Jinshajiang River is the result of integrated action of fluvial incision and bank slop
development. There are three change models; 1) A change caused by largescaled rockfall blocking. 2) A typical

ancient river bed-cut off meander core-new channel series change. 3) A slow lateral watercourse migration.

Key words the lower reaches of Jinshajiang River,river bed geomorphy, geomorphic evolution



