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Fig.1 Schematic diagram showing sinuosity of channel
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Fig.2 Sedimentary characteristics of different types of river channel
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4 ot M

E

%35 %

BT 3 25 R P A B g, R S AR AT 4y
AR Sy H3 15 HCE NS R 10/ YR (B A = B, b 2
M A S W BN R, e ZEM /N A AL 3] L
Ye g€k 32, v 1R SR TR 5 AT T
MR KT 2.0, HAh/ Y AR, ZEDUAR T b w R BNy
JISHB T Z AP IR A DU AR S e OB s 1 2 34m]
EHRLIRENE WEABRE, TEREFERESE
i R IS 7 T Pl VR S0 iy S R IE7N
SYURITIE , S B A PR A 35 B REAE X TR 3 P
ZIE MU NG 1R ER I D 32 AT A i
ZAE 1.3~2.0 Z[a], Hwb/ P d b & e pUR s - H
FEI MRS U 2 5 BT | L 28 U 25 X s 335 i
P S E b E LU R, Yo ZE L [F]A Hh BE, E
FE 25 TR A SRSV v bR B, R BT P AR B
g, R AR R LA G, T 10D AL A ) 3 43 SCHY &
FEVATE TS L AE 1.05~ 1.3 Z|A], Hoab/ e E
15, FEVUR I b8 e R 2 I RD R 1] 22 R A
XS A U OB 5 30K o 7 39 T b E B 8, DR ZE A
MAKKEE , 2K AL w5 e — i i e 75
T LTS = A Y B ) i g 8 o e 3
WL T Re AR R A PR HARZS 5 B0 .

THJTE R g0l AR O N 2 L BAE R a2 A (1) ] T
A — 432 AT LA WA [ i 2 v 32 0] i B
JE SR LR Y — il A G TTE AR fE
PRV A A% Ay 1 25 B AR e 25 VA R PR P 2 0
LR T 2 A K i — i 4 T
Z,

SRR LA 1 3 R IR G P AT /L R e
JEP BT OURR, AH X # K 25 F T 1 U BT DT I 06 7
B, PR 2 Y ) 1 T3 R B IR, /D e

BC-4r X5t
CCHEIHE
NC-FWARE

Fe B AR, & v B B R L 30 A
2l R — G Ao Y R YT A A e 0L T
&Y R B R Rl el 8 SR | T R SR E DO
K 8l 4

ESUITTAR 1R ER ) IR 5 ] A ok 2 T S Y
VIpdAr ¢, 1 JF A — i o it 7K 3 B30y 04 oK A7 19 7
Py p A FE 7 A TR SE G ST 22 Ay e e K
PRSI, BRI, X = K B S A 2=
Sl , DA P 3] £ 9 SR 3 43 o, K Bl ) o
Pz drsgsm (8 3) , WA A EB X Z 5, E 0
T — A 2 BRSO LIS 1 2 Hu i) i R
TE AL (A —A 410 ) F D 3 (Sand bar) B35
(Plug bar) , SR J5 A B W WL VE 2, i J5 A B 4= i
WAE1 A XA T A 7R A SE R TR Rk B &
PR G BB TS BUS , AT 5 i AR A 55
AT AR GG I 5, 97 7 A YR T AT e T R A A
I, WAl e RERE (1 3) .

O F IR =0 S SRR AR S, AT
DA AT AN [R) 20 B 539 T 32 2 1 307 AR o 248 28 1) Y]
iz Ao R R S E 2 BT s K B
kA7 BT 3t , 500K 25 2 ottt ey R e — ity 3 8 #80 ) A
K YRFERD i it L L A 2 B, JE 2 = A
| Ba TR CIBIE Pty £ A B /NS b I 27 R LB 15 8
AR, ER A B R R S T R WL TR BT, HLAE
R B b B i W B A S I, K2 S
AFDX v 25 RS A8 b T A G, At e — it o R
Ui B R A UL I S A S A R TR AR
DURRUTAR R AT LA DL 3, i 250000 8 280 % 57 T T A
KB T3 WA D o i 0 i i LA L ZE AR 5
W0 ST i 2k D (114 SRR R R S e

K4 PFHmiE s

Fig.4 Classification of abandoned channels



514

PR MR A5 A L — A R S B ST AR 2 5

T REf AR, RSl e , [N — BB UL LB
R R e AT R Y 8 Sk b S 3R SR
Sy WLE,

3 Bek AR i

e S i i o7 B O AL BT ] K 98 X 42 PR A K
P a1 QLS IR D I v == = S <32 ol i )
LTI B R o AL X &
fARTFa",

21 i e 2 TR, A i b PG O 34 R
PSRy e R TR A EAR AN S R e/ SER 0N
HORE AR E RE U B IR GRS
BB A A A T RSB R B R
Pt B2 5 DA 29 OB 4 S A T BR AN N T, I
SN v = S TS f A o3 S S li) sy 2 Nl .
ERITRITR 2B 7S A

.' pite
LN

B 5 kX g R
Fig.5 Location of the outcrop

31 mMRETHE

R RS S A TR E (K 6,7) , SRS
M LUAE TS 80% ; LAEE Sk EARICHY i S5, T #2120
i HUAE I 85% , [ ERRDHI LA 75% 2247 (1 6A) , #7
MTRTTE R ER 4R T4, B R BRARICHYT a 505 b RUf i
i 5z P IR IR (O g B — T DR ) B2 M b
JE] S D LU K 90% , b B R A R
Z2 UL bl 1T (] 6A LB, C L&l Ta,¢) , ik i B B8R
ZE A, HBR 2 5 m FARGH R kLT, Je 2
ANTE AU B IE AR, BT IR G FR 2 LA iR e
I, K H HBE R AR 2 H (& 7)1 AT

1 km IE S e =
L J =0
a B 1) L

HOR A HE 2P (& 6D & 7d) 8 P47 23 F 3l I
VWEUZHL(E Th) SR IE B W I R D s S R AL
FUE 6A) , ZHANTIE K2 52 AH B V) H) & B 0 R,
TR A VIR IS, X Se B0 42 Ui W R 3R )2 —
LSS INTINTI AN 21

Wi 5B mos, F LR Bt 2B e B RS
A DU RIS Ak (KB (a—52 41 68) B % (1
IR AR ) B L Bk By Le RN, B
P ERA T EAARXT § 8 TR 2 08 2 AT i
SEBEOREM T, FEH LT R —E 8
(Chute) VLA (B 6C,j £ 5 k a5 B X0 1) i 2 2
) X SRR AR I LS TR A I 2R A TR
T HLZ |, Sk SR A R ORR

XFE i s b T E DU L dnT LU BT
HJZ A AR L SR R SO DA B
5, HF )2 b2 558 A PR R B L 13
HZH R (E 6A,C F Ta~j) , R BLEE TUR Y 7K
Bl ) A R

2 Sk T T B 2 AL JEARAE T 1 B A
AR HARE (K 6A,C B Tk~1), FaHLE
PeA B LUK BN 32 i B A LUK B f—58 4T
R E, R B AR TR E S i T R AR
i ARG 28 S T4

I IR %R Kk W IEATTURBRAE , F—ATAT LA
e S Sl Ol ST APS RS M B o N )
VR TTAREE | 322 S Wy tRAmT 38 B O 5 1 Bt
FUA 5 AT 325 A T RD U 18] L B DT RR S 4, 35 2 S ik
TR A DUBUT 51, 125 Sk ) T R e T M ERAR
AL 3 B A TR A AR Ak, B R R)AE E—h  d 1 ad
&, ST AR IC ) £ 53] k 5 (K 6A, C) PR 42
RPN, % BEURURL EE 32 i8N /0 b Lb
AT AR/ 5 17 6 7 €0 DA B 0 2 73 Dy R
WA P ARCIR SE 48 2 PR AL T 4608 (T 6C)

%8 A 7 13X R — 1M e AR 4 i R SR AR N )
SAEFMTS , BT OO AR 9 22 5 Oh B2 R/ 1L
W20 R i 55 ) 5 B0 B 2R 1 A2 4k,
SRR ) S AT AR I K ELIE AP BRIM BE 1R,
JIT LATE B8 AR AR P AR R X SRR LD B 75 2 T
Dy TASKEE WFERR IR 1805 10— 52 A ) TR AR 2, i
TR AR L e A X BN T B R R A R 80N U
(AR B AR X /N — 28 5 IR sl i, 12
A R ) T A8 Ak, 30T i Sk T i e A
At IAFERPRIAT [ i T AR



TR A S %35 %

ek 2
AL

iR e

BRI o g2

I F

BRI R

HHLER

fugssy

i
it
il
i
i
it
i
i
ol
¥
El

il

L6 dbomt 78 L2 K b 2R 2 2R VT e A 6 Sk 351 T 1 RRVRRAIE i
i85 S PV T 22 AL ) 341, b ZRBUA 249 40 JE 5 A PERRIRE T (A) S (HUR IR ) 78 ms 883k (B) &KL 150 m (T Tk
A ) s UIBURRERITE (C) M j A2 m IR BEMSA 48 (ARt T BRHEASIE Y RIN)
Fig.6  Sedimentary explanation on the fluvial outcrop in the suburb of Beijing, China



PR MR A5 A L — A R S B ST AR 2

i e 4 | B
K7 gk Ry (R EAEIR 6B 83k MU R R ARIC)
a R —AEEY G B oR R T s b Y SUR IR o YR ST, o WL Wi T ; D RRE B URAOIR S A 2 BT e 0 A IR B G Z YRS LR FAl
RACHEIRI s o JESZRPBRA s h SRS B R AR B VOB RS0 8 B > e T 2 R AR A B S E B AR R G kR RO
HEHP—TA L RBERA 5K QI E T m P EDIRE 5 EBRR— A TR 0 K OR BB o KER A p KEOARES
REBT A s q RO —Ta, BARA AR SR r K G—F 4 A

Fig.7  Some typical pictures of the outcrop (The position of each picture is shown at the bottom of Fig.6B)




8 ot M

E

%35 %

3.2 EFMEIRA

LR AT , AIEERART v i 308 9T il b 3 A v ¥
R 0, RS N 2 G T A, EIZEE SR
JEE— 2o 3 AT B gt v BT AR B 3 R
IBT=RNN RSN ) S 1| 50T R T = TR T =18 | I3 1
T T(E 6A) . VAR FITE 1 85 Ry M 7e 5] i
FRICHY h a5 1 A E) R R W e R AR i P
AR A URR, RS T B S o ) T 5 D) ol L b4k (A
6E; &l 7h) | 1] I ARy rh—id 2R h— b Ry
W FEVIRL (K 6F 5 &1 7h 1) , 55 18 A8 N K TR R K
meer, MR ZEUTRL (K 6F (# 7i) , iz B e ZE DI
[i] b A7 ) TSk T 59 K (81 6C) |, R B DA 353
T8 [ i T ST AR A PR AR A, X R TR IR AR
g BT R ST AR ) 500 L A ST 3 A TR
FE3 (P 3) , B i) Ay 3% BRIl 3 ol 2 L0 AR, SR I
Y SRDFEI P e 2E , B BRI 5T

MUTEFFNE | R FEIEE 1 1k 20000 8 1 5k 5
(B3 3 2) , X e h A 4 A nT 3 v LA D, )
S 1 T LT 820 DR AT T S 2 o i 29T, B TR e
S, TS TS 43 T K A T R B
BREM SR, X SR T e M i g s e A T
Bt

VR FEmIE 11 S S 5 Y R B R & A
() § 55 k 208, Ana AT o B G 0 $ i TR ([
6C) ,iX— R A U1 ik 2] 17 R i T 22 v, 9 L )
G & AR I, A S /N YT SE A R AR ; 1T R
FEITHE T & B Rl w1 58] m S22 18] (K 6A) AR
Per A SCATIE IR T Fh 2 A0 (%) R 9T 8 DLRUP S &
W T A E A FUR S B I TR i 3k X E R
PRAFE ok,

4 45ig

(1) AR T8 O — M ok ST e
TR A LRI 15 I AT 4, L5 A
SOLAE L, T P e 39—
{7 ZE PRI L, BSR4 5 A e

(2) LIS T PRI A =26 )
ST IR RS U AR R
BUFSI, Jt R 700 9 5 6 9 % 7 R 1A 01
i AT 20 T WML S ], 50002
A A

(3) 5 el T8 7% 1 9 42 EOVIE T S0 3L 1
IR B 28 O 55, TR B8 3, T

V2, A fJn AR ST . T B th T ER Sk IR AT
ZEAE PN IR ST B BT AE AT E TE

£ % ik ( References)

[1] Brice J C. Channel patterns and terraces of the Loup Rivers in Ne-
braska[ R]. Professional Paper 422-D, 1964 41.

[2] Rust B R. A classification of alluvial channel systems[ M ]//Smith N
D, Rogers J. Miall A. Fluvial Sedimentology. Calgary, Alberta,
Canada: Canadian Society of Petroleum Geologists, 1977 187-198.

[3] Reading H G. Sedimentary Environments; Processes, Facies and
Stratigraphy[ M ]. 3rd ed. Oxford; Blackwell Scientific Publications,
1996 688.

[4] Schumm S A. Patterns of alluvial rivers[ J ]. Annual Review of Earth
and Planetary Sciences, 1985, 13(1) . 5-27.

[5] Walker R G. Facies Models: Geosciences Canada Reprint Series 1
[M]. Ontario, Canada; Geological Association of Canada, 1980
211.

[6] Toonen W H J, Kleinhans M G, Cohen K M. Sedimentary architec-
ture of abandoned channel fills[ J]. Earth Surface Processes and
Landforms, 2012, 37(4) . 459-472.

[7] Friend P F, Sinha R. Braiding and meandering parameters[ J]. Geo-
logical Society, London, Special Publications, 1993, 75(1) . 105-
111.

[8] Bridge J S, Tye R S. Interpreting the dimensions of ancient fluvial
channel bars, channels, and channel belts from wireline-logs and
cores[ J]. AAPG Bulletin, 2000, 84(8): 1205-1228.

[9] Schumm S A. The Fluvial System[ M ]. New York: Wiley-Inter-
science, 1977, 338.

[10] Constantine J] A, Dunne T. Meander cutoff and the controls on the

production of oxbow lakes[ J]. Geology, 2008, 36(1) : 23-26.

[11] Viseras C, Soria J] M, Duran J J, et al. A large-mammal site in a
meandering fluvial context ( Fonelas P-1, Late Pliocene, Guadix
Basin, Spain) : sedimentological keys for its paleoenvironmental
reconstruction [ J ]. Palaeogeography, Palaeoclimatology, Palaeo-
ecology, 2006, 242(3/4) . 139-168.

[12] Brice J C. Lateral migration of the middle Sacramento River, Cali-
fornia[ R]. Water-Resources Investigations Report. US Geological
Survey, Water Resources Division, 1977 51.

[13] Lewis G W, Lewin J. Alluvial cutoffs in Wales and the Borderlands
[M]//Collinson J D, Lewin J. Modern and Ancient Fluvial Sys-
tems. United Kingdom: International Association of Sedimentolo-
gists Special Publication, 1983: 145-154.

[14] Gagliano S M, Howard P C. The neck cutoff oxbow lake cycle a-
long the lower Mississippi River[ C]//Elliot C M. River Meanders ;
Proceedings of the Conference Rivers 1983. New Orleans: Ameri-
can Society of Civil Engineers, 1984 . 147-158.

[15] Ghinassi M. Chute channels in the Holocene high-sinuosity river
deposits of the Firenze plain, Tuscany, Italy[J]. Sedimentology,
2011, 58(3) . 618-642.

[16] Hooke J M. River channel adjustment to meander cutoffs on the



511 PR MR A5 A L — A R S B ST AR 2 9

River Bollin and River Dane, northwest England[ J]. Geomorphol- Late Palaeozoic Stratigraphy of North China platform[ J]. Journal of
ogy, 1995, 14(3) . 235-253. Geology & Mineral Resources of North China, 1996, 11(1): 9-
[17]  SARIWLGSRIE. SR TALa vy L £0 e 21 2 s B AR [ 7). 5T 23.]
BT, 1987,33(6) :559-562. [ Hu Yufan, Xiao Zongzheng. On (191 R, AR SC, B, 45, b 7Y LA, < H X sk— B 40
the age of the Hongmiaoling Formation in Xishan, Beijng[ J]. Geo- 2R S RO [T]. b E A s b R, 2011,23(3) - 5-
logical Review, 1987, 33(6) : 559-562.] 10. [ Zhou Yuanyuan, Shao Longyi, He Cong, et al. Permo-Car-
(18] VERFBY, XIS, FsiF5 45, ARdbi & ey S 2 2 & boniferous sequence stratigraphy and coal accumulation in Tanzhesi
RI43[ 7], ABAbHR S 7248 ,1996,11( 1) :9-23. [ Wang Zengy- Temple area, Western Hills, Beijing[ J]. Coal Geology of China,
in, Liu Hannan, Tang Jinxiu, et al. The multiple classification of 2011, 23(3): 5-10.]

Meander-braided Transition Features and Abandoned Channel Patterns in
Fluvial Environment

LI ShengLi', YU XingHe',JIANG Tao”, LIANG XingRu’,SU DongXu'
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3. Huabei Oilfield Company, PetroChina, Renqiu, Hebei 062552, China

Abstract; Based on summing up the great variability and dynamic behavior of rivers, we analyzed the meander-brai-
ded transition characteristics and constructed its sedimentary sequence. According to the relationship between sinuosity
and abandoned channels, we divided abandoned channels into three patterns which are avulsion, chute cutoff- and
neck cutoff- abandoned channel, respectively, and each pattern has its particular sedimentary sequence model. Fur-
thermore, by analyzing the sedimentary characteristics from a Permian fluvial outcrop located in Beijing western sub-
urbs, we clarified the evolution of braided, meander-braided transition and meandering channels and distinguished
three abandoned channels. We reached the conclusion that the main factor leading to meander-braided transition in the
study area is the change of sediment supply caused by different climate conditions.

Key words: meander-braided transition of river; sedimentary sequence; abandoned channel; fluvial environment in

Permian



