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Fig.1 The development setting(A) and structure(B) of the Yalungzangbo River
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Table 1 The statistics of stream structure in different
sections of the Yalungzangho River
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Fig. 2 Geological sketch and the river-basin distribution in the Yalungzangbo River
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Fig. 3 The general stratigraphic column of the Late Cenozoic basins in the Tethyan Himalaya

FAERMIBBENRACHEERED TR
R.EBEARPUEBRN =82 —KPLKE.RE.
waRE. KRCANFEHFEAAHSAHAR
Bye, RUansy. EEECRIEDSE
WL M R EBR A R 2.5 MaBP FHERM, K
BMTEDRENEAEH. B 1.7 MaBP BE S
FRFIM KR LA S EE RS, IER K
BRI EEREERBEN . 2FEHERRKNEA
E@E D,

EE—HE AR B WEE, BR
FEEDHEEEY. R . AARMIHNEEAF T
RESGEOOMEH - EHERECLE) TR, ZE
AT KEY 150 km, B L 15 % E y 30 ~50
km , B 30 09 5 A i T2 S L g 0 A R R S
BB 2~5km, BFAREE - HEEHE5ED
ERHEXEENIY, AN EE - KO
WD BATES I AMEF S R AE U R EA T
EAMAME . HEESE KB AMTENBEIHE
EHFRAATR BELEE BE URGE HE
Y ABAELREREER. VS UM B LFRE.E

4 rpEATRTRRRELAL

Fig.4 1 level river terrace in the Yeruzangbo River(north-

ward view)

FEMEHG 3 EHZE . B ¥ A UUR B A
VB R (B 3), ER% — T EH G0 oh A —
EWM=AWMIIR, TESAED S REMN . 14 H

FEMEIR 5 000~5 300 m W E ShifEydbik . B



36 g & H 8

2010 4

KBEANTLERER. ERASRFHNEERER
HAHES m WEBEREERBAE AR EE
K EMKE BZE1~8cem, W ENERRER
ESTHLEMFBHLEMAS. R 20 MM
B.AIRERE KAR EREMEEL; W IEE.
45 i N AL 5T . FE ) T R R BRI AR B F B BESL IR
(ESRY4E# %73 410.3 kaBP, Rt T AL E DI fE
VIEMEESRENE LSRRG, TR
PP BRAESRARMBEEDRTER. FEH
SRR A BTG IR N 4 600~5 000 m, FLFR
By KFmieTs, FRUMREFRLGEN L. FE
WA EBERVE RKEMERE, KRR EER
HGA,.HE 4~5m BEHRAET. PEFEN
BAERWIE-H1tE-OUHREHAE . HULE
AEE KBAE FERA LRERLFKREERA.
AL B 5 3/ E K18 (181, 3+19. 6)kaBP Je Bk
AE47E H %5 3 B 3548 503. 2 kaBP(ESR) ., (342, 5
+48. 0O kaBP(FE B ) M (233. 4+27. 4)kaBP (B
OEFR GAEPEFHEDSRBEFE T HTE
A.ARFAEREN = ANE - REWHE —FEHH
—ERMHEET, EHHERKT K. EREE —F
Z-KEHAH. BEFHREIREBRINET,
EH-—E4 - HEHEERE . G—NHEKHER R
KABERITE, GESHRARNKH B IK
NEsh  EEd - REZME5RNKH . REDHE
MW, FEHG BRI, Bk
AEHEM, B EB H(114. 849, 9 kaBP, B R
HAER  ERAKEMESRKANE HHEGEDN
REZ2BW.BARAESERYUMRYZ L. Ak
AERMSBFERER, 2HHIBERAITE. &

[Skm
A S

PHZEET IREEE . HAS/PEB. 2R
MBI Ry, RMESEEALRRAKERE
BB RATEH S &5 9 25 AR &R g A
MEB &S FEES2 m EBEER R4S+
2. 6)kaBP,
EREOIFMEZENARKBEZEAR —F LA
0.07~0.03 Ma WM LR (E ), BAYEER
WORMTH L. SAERENANAE, S ERTF,
0.03 Ma 2 J5 A #A EX AT A RLAE B UL B, LB
0. 03 MaBPH ¥ #4548 R 4802,
2 HEERIRBEIEIROTRXE
BEBMILPW 3T F_RTRPAH IBELR
HERHXHER(ER 1,89, 2%HWIXHE XM
AHAFENREXLR, RARSH RS EA ISP
HEE2RMARMN, 5XRZEREESRL, FER
MEMBITEEN KRG, AEREGRHBILEX
REWE A HAREKRENH.
BREBEGILKRRER—-NKENBMALE
HEREXRSERWLAESMEELR EHHI
BR. BREEALPHFIEIREREN MERE
W, EMNE5FROTEL BEREDTE. :
FRE B ERAYH NW6O', SHEEMAILZ
24 30°M¥kf., EREEATSERMRICL4
B H W8 U BRI, TR 4R T i 2 B B e 2 h 80°, B F
BEX, BAEERHAMOHARES(ES-A . HR
HrlE— NW MW EEWNER FREEA LA
MER . EEMBEER AL ARNIERSRMFAT
FERMOCAERMERKREN B ERIES
BRLKNEEMAOLZARERATLERIERY
B, FEE R, MRREEY K.

5 BEFFISERTA) HEABHRLAR
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B7 BEEAAHEARRERRERE
Fig.7 Riverbed height and geomorphological feature of the Yalungzangbo Great Gorge
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F+onR T YR R 3 7E K 5 2 I 69
FRWERTITET AMWEsS RERE RN LE
BOAL ¥ 1] B 3 .

3.3 RERALIEENBE—RRAKRZENE

9 R B A VI e A 1) 7 O 3 A Oy ol T 1) R
WHEBBRT 2 MEE:-OFRHE S EHR
o T IR 7 S 8 A 1 5 © WK 45 9 B0 T R RO
BEAWEEHLARERD,
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HEIEDNE—-RIGEH A WARE S
EREEATEN, WEAOERFRAEHRSR A
FHAEREBTIEE 2. A MAE4.4~2.6
Ma 3y P4 i 5 45 % & 6F 3, Burbank 404 ¥ 41 B 5%
THEFNEDSRESE AT M Kashmir Z# . HER
Hith Kacewa ¥ 1 300 m B AWM AHITAEE 4 Ma
PREHRE. REARNEREHESRBENPES
HGBAITZEIMNERKR,BRE EFit e
B E DR E KK,

HE . HE.EH.EE KB . LRESEWHA
HETRAERHRRIAAERSEALEN, X &
AL TRERMIREKESIBHE, BR
MARTHEANNSHE. B2 TEZBHHET
Bt 2 At L vl A0, 35 [ 45 b 9 48 DT B % B 1) S
6.5~1,7 Ma; i HZR# 4 300 km b EL — K E
FHMHTREERE A 3.5~0.18 Ma,F A &y
MEREAMWEES —NEZBHNETHBEER;
ERAMKKZHBIHETRE B AR 0.07~
0.03 Ma, XM EFHHLUR R EDR K
MERFFHWASAREHA . RIROOHEAAN, F
RAMABEEHFIHZ A 8 WKT . REFIM LR
FIMHTRY T HFATE R VRN i, B & AR
B HEBAEE 278 m, DHr il T 2% 0 TR 2 o & A
Xt F 7 K ) VA T B B A A b BEVE T M S IR R
896 m,

FESRAMABT,ZE 1.7 MaBP B2 £ 5
HFHEE.BAKNETBBER —E4E—RHE—H#, 0
WMoREAEHE . EEHHE. B EHAMB T
A FERHTERE NS AN ARERE
FHESE EEITKR . EEE. TAESEHHE. EF
G-TEFEFFEH - EN=ANEABRLAEE
DhfE AL 5 000~5 300 m BB BE, BUAL M I &
BE 4 360 m, B KRk 940 m, R E i LG
HH R K 4 600~5 000 m, UL EY K. BRA &
ABRER. SARYMENEE R 240~640 m, BE
PR E RS, BB RY BBy KD
HE WMRYHSHEEEN, TEEPEARYE
RN MK, kN 4 400~4 600 m, Z 0. 18
MaBP Z0.11 Ma BP Z 6], € H — 4% — K E & #
HELHANABHABFHANEE . RBESHENR
RGEDSNBEPETRIEANER FEFED
NERBEEALABRAFHERERKEHSE,
IBEEBATHREEE T RS E R,

HEHFRNEOAREPARORFEEA RS
BAELREAXMENKBREGTAATS. BREE
A 1L — A5 B 3 4% LI (Brahmaputra) B #b 3R fb 2%
HREUE SRR X AR MERKR. 9 mm/

ABEFHEH2. 1 mm/a)0C | 2 phg E &0 g 5F
37,0.07 MaBP AR ST E SRR BEE RN E
SHXK-—HA—HERHB 2, TR FLE
3 0.03 MaBP, it 5 ¥ B A MAHTR. XRES
BALARBRRBO A, M ERERNBH
TR Mg R RAHNEEROE
2T R R, KRS R E SR RN & B AT
FIZR ¥ 15 &5 85 D B4 A $r T ¥ 4% 57 7 (Brahmaputra)
W #1387 (Diheng) 8 53 8 R i VE AT E T /8
0 R A I AU R Tt R b Bk i sk
& HER T MBS BRI, R R F
G2 7] PR AT R L 1 A9 BE VAT B T B A VTV K
REdEMEBERE, BAHAZTMIE.

RERGIANREMRHBNLAERESER
F.BERAITTHEEI LG #, B SR
250 m I B b ; 6 A6 U P it L B0 B B MR By
BMARSEALLERBARE. XHEARS
WA T T I 89 70 B 5 3 45 R 78 Bk 3h R b 5T A ad
BHREHTERMAIIE, RS EHRITE
AMESERBROMXBREE, W 75 AR K/ HE
& B UL P A ST B AR, M A UL W R
% .

4 HREte

HEBRATTFHRBN IR TRERHHHE
RGBT B R A E B RE G T REAE
R EERANTR, RIOE R IHARETT
R, ML RE TR,

ORESHEGILAEGEHERAWLREY . E
REEAILPHRAARIOIARETR, EHHE
FEHREERERTERE.ER ES - RES
M . KEmAAFER  RRTRHENRE SRR
5 MR 02 5 e T, 38R v A 8 8K A T 0 38 o 7 5
SeULRE f5 B 7t O i B A6 71 B9 74 O B 1L JS B9 IR A%
BE T MR AR S

() EFH LS R E 0 R 79 0 F A6 LK
AUEHRFTHERESHTREFEILE KR, &
BEERGAILTRES —SEXMZESEREW. I
BiIL K R AL A REAFFE R PR TR, 76 0 Bt O AR BT
W8 DSHORE LB E WA T, F R SR AR A
EREFHEENERE, EBKREOERS: P H
1t B & B DAL R+, F & 3 1 b 1 O ET BE A%
16 AL i T A T 78 R DA A oy K

QFRFEGNRERFEANEAMER
RE Tt ol KW B0 E 75 DR AL L 3 LA b ) BT BRUARAE |
FR M 3 5 ) TR YDV FR RO RE & A VL KR 8 B T R —
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ERAEF BRERFIARERMFMAIEK T 41

BRUBERAILERERHERET R R
EFUTHES km, R ELHNHOBEGRGILS
AHESEEMNTR LSRN 2RE. ERT
Ut - PNt N
(OBRFERBEEBALKRHRETIERAN
BT HRERNZRE N B E DR X R
RESHENED ARG RMELIR,
HERTHENE SRR EE RIS 8
BEURRWESNEAERS AR EIER.
X HE.FR.ER . ELE - HE. ZRESEH
BEFM THREE AR E KR XFHRRAMRK
BS54 R B R DUk AL R VEREH .
A HE.ZRESWAGTEERKAFIH, L
B.EEEH ES - RESHRBXHEAHEAT
Bl km, XHHBEEZFHEARBEEEGLRE KR
EEmARAKELIAAAROXBEAR. WE
RE T+ 1 FH (B R 1 AR P A0 o R 0 1 PR R O R AR
hAE AL R SE AR T RE S R VLA AT I R B
GCOBEBEGILEERESRTILRRREET
G175 BN BE AR 3R 55 BRI AR SR 64 Bl 1 B R TR R
EXRE LR, AHERKRKHEREE T A 50
AR R S5 1 B BT AR B A B R R D), R
2k 3f e 65 5T A YL 7K 2R B9 1 R0 08 4L R — I KR AR
RS KRS B B mEFRME RS
AEHHFEIRZ L. REEFIREIBETR
755 D R BB AR PO A LR S 4 o b A U A T R
BN AR BAE B8
KT RGRMIITHRE AT FEESHE—
R R MET
(OEEGHEFLHEXXREWERE L R R
AR . R R L 3 X B P A
S REFHEE A, BTG wpldE  ARBRAEAR.
Wb o A0SR 4 ST L IR A R AEE 3 A A
NE [ X (AL gE e E E R M E A 5 B
B [5] 17) 3% SR FE {0 69 T 32 2 9 5 () 2L 3 O v M A
NW i) 38 32 32 9 (40 48 B8 97 ) ) 7 3 9 b A0 B 24 XoF i
H B [B] 1] % G FE {0 32 S . B AT, AR B4
Mo SR PR P R R B AR .
()RMIES T W e L g Jb 1 Sh K B3R FLAY
PERMBFPERERAREERGTARKER, R
BEGILRENREERR BN . RUELSE
WepEMip S RINERMAH T - H RN
RAFEYT KRR E O REREAB X
HRKREBETOERAKR ERE -SRI,
QOEREBAIAREKREXEIHT — R
Lttt — s ERHM A E M, X HRKAETRE
AEREEALARAKE, BHEAHRBEPRS
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M OA4REEARNARGETRER —HEIED
PARMTIRY X LR B — SR

Yn An#EFKLI-RENTHANEANRAAE . £

B :

(1] ZE# AEBSENARREI] HB¥R,1954,20(3):255
—266.

2] ZHAa% BEEAIAKHTREMLRBERNREL]. BB
37.1982,1(1) :40—49.

[3] &AW, HER KR, % FAHEEA AN FHit—BE
Pt U B MM i B A AE T ]. #0E 1 2 % . 2004, 10
(3):245—252.

(4] KKK, ZERBER, % ARLEABERRLSE DR
R FLI]). sk 48, 2006,27(3):193—200.

[5] ®RAK.EEREBKR, S AENEH XM EEHiH—BE
FUFEM R EREHRI]. P ERE.2007,34(6):983—
992.

[6] THHE2ETEBFSANESREN FETEREMHAL.
BEAEKXEBIM]. 455 B R, 1981,

(7] B&¥ . B% .48 .2 AKER—KOREWHEHHEF
REREDSRRLHFIERI]. SERY 2], 2004,47(6):
1 009—1 016,

[8] EE® . EF ¥, HBE, % FEAMMEREL FEELS
BEofmLgE)]. FER %D I8 ,1996,26(4).329—335.

[9] k. AEFRABMFHEZHRZETS KNI L HF
%%,1995,13(4) 219225,

[10] &Y, /M BRE. S FERBHAFTRTRBARER
Kt A m e w]. % mLBr5T.2001,21(5):381—391.

[11] Li Dewei, Yin An. Orogen-parallel, active left-slip faults in
the eastern Himalaya: Implications for the growth mechanism
of the Himalayan arc[J]. Earth and Planetary Science Let-
ters,2008,274.258—267.

(12] RBE . F8E ZRG. S BEEAILXREHEBRLI]. B
B4R . 2008,27(4) : 491499,

[13] E=t .RE . KER. X EHNARSBERNATHRES
EALEARKI]. FIULHFR.2002,22(4) :365—373.

[14] Z&Y, XHE . KER, S §FEEFEEHRA EERER
HHRITI). P EB 2. D®,1979,9(6) :608—616.

{15] Burg J P, Davy P, Nievergelt P, et al. Exhumation during
crustal folding in the Namche Barwa syntaxis[J]. Terra No-
va »,1997,9:53—56.

[16] Finnegan N J, Hallet B, Montgomery D R, et al. Coupling of
rock uplift and river incision in the Namche Barwa-Gyala Peri
massif, Tibet[J]. Geological Society of America,2008,120;
144—152,

[17] BABMFEY F=HAHF.1: 25 FRBEBRARE[R]. K-
1R 3 5 7= B 9T R, 2002.

[18] Alam M, Alam M M, Curray J R, et al. An overview of the
sedimentary geology of the Bengal Basin in relation to the re-
gional tectonic framework and basin-fill history[J]. Sedimen-
tary Geology, 2003,155.179—208.

[19] Mukherjee A, Fryar, A E, Thomas W A, Geologic,geomor-

phic and hydrologic framework and evolution of the Bengal Ba-



42 A #EHB

2010 %

sin, India and Bangladesh[J]. Journal of Asian Earth Sci-
ences ,2009,34(3):227—244,

[20] &8 FHEEENAFRLSEMSR[]] BHLFES S
4234 /5, 1999,19(1):1—-11

[21] F&H  THR.NEH. % K2 0°BRHWEXHARERER
FERBRWERREAHLI]. s 57%, 2002,9(1); 104 —
112.

[22] Umitsu M. Late Quaternary sedimentary environment and
landform evolution in the Bengal Lowland[J]. Geograph. Rev.
Jap. Series B,1987, 60.164—178.

[23] Goodbred S L, Kuehl S A. The significance of large sediment
supplyactive tectonism, and eustasy on margin sequence de-
velopment: Late Quaternary stratigraphy and evolution of the

.Ganges-Brahmaputra delta[]]. Sedimentary Geology , 2000,
133,227 —248.

[24] ZHR. FRRFERSEX =HBEAARLS KT WA, 3
Bl . P E MR A% ,2008,33(6):723—742.

[25] Li Dewei. Temporal-Spatial Structure of Intraplate Uplift in
the Qinghai-Tibet plateau[J]. Acta Geologica Sinica,2010,84
(1):105—134,

[26] Yin An. Cenozoic tectonic evolution of the Himalayan orogen
as constrained by along-strike variation of structural geometry,
exhumation history, and foreland sedimentation[J]. Earth
Sci. Rev.,2006, 76;1—131.

[27] Amano K, Taira A. 2-Phase uplift of Higher Himalayas since
17 Ma[J]. Geology,1992,20:391—394.

(28] =M. ESRBELFOAE RS HFRLD] s, b
b F k%2 4% ,1992,17(5) 539 —545,

(29] Fk#tiL. Jb B DA RMR P RMES R 1)), o 8 i), 2007,
26(6):639—649,

[30] #=Mml. FRAMWESH N2 kb2 . FEBFEASE
#R,1995,20(1) :19—26.

[31] R0, # M 8% S 3t o 357 ittt 2 39038 KA O A 1 B LM B
[3]. s/ 38 % , 2006, 25(7) : 782— 791,

[32] e AR EEANMFEA]]. KRB %. FEBRK
4R ,2003,28(6) :593— 600,

[33] kw35, o, BH. % ZMHBES 00° KW it
RUBRIEREEHBRALI] kB % PEBRKREER,
2004,29(2) :157—161.

[34] Burbank D W, Johnson G D. Intermontane-basin development
in the past 4 Myr in the north-west Himalayas{J]. Nature,
1982,298:432—436.

[35] Vance D, Bickle M, Ivy-Ochs S, et al. Erosion and exhumation
in the Himalaya from cosmogenic isotope inventories of river
sediments[]], Earth and Planetary Science Letters, 2003,
206:273—288.

[36] Tk B EERRWTFRAEREHRTLR]. IR
#1435 B, 2006,21(6) : 35— 41,

Preliminary Study on the Inversion of Yalungzangbo River

SHI Yan-ling*®, L1 De-wei**,LIU De-min®

(a. Faculty of Earth Sciences ;b. Graduate School ; c. Research Center for Tibetan Plateau,
China University of Geosciences, Wuhan 430074, China)

Abstract: Among 63 anabranches of Yalungzangbo River,24 branches are inverse cross rivers,and 16 bran-
ches are orthogonal rivers. In central Yalungzangbo River, there are 12 orthogonal rivers and 21 inverse
cross rivers in the 37 anabranches. The reversion of this river is expounded by the field geological survey,
remote sensing image analysis and chronological study. Nearly east-west Yalungzangbo River developed in
the Pliocene and captured the previous north-south rivers which developed in Eocene-Miocene, thus forming
the modern orthogonal structure. There are lacustrine basins, such as Gillon Basin, Dingri Basin, and
Dingjie-Gamba Basin, developing eastward in order. The tectonic subsidence of these basins from Pliocene
to early Pleistocene provides geomorphological possibility and water container. While the uplifting of the
Pleistocene ancient great lakes to about 1 000 m turned the lacustrine basin into a fluvial facies. In late
Pleistocene the run-through of the east river and the south river of eastern Himalayan syntaxis and the for-
mation of Yalungzangbo Grand Canyon caused the inversion, which is reflected by the sediments in Milin-
Zhibai Basin and Bengal Basin. The reversal process reflects the different uplifting between north and
south and between east and west of the south Qinghai-Tibet Plateau, denudation of bedrock, river incision,
the superposition and transformation from plate collision tectonics to intraplate extensional tectonics.

Key words: inverse cross; inversion; differential uplifting; deep dissection; Yalungzangbo River



