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Fig. 1 Surfacial sediment types and their distribution in the East China Seas

('modified from Li et al. ,2005)
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Table 1 Calculated sediment flux for the different sea areas
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( x10*km?) | ( x10°/a) | (%)

it 6.11 557 32
WZR 5 AL 2.07 70 4
R H AR 1 AT 4.46 542 31
K VT 01 R E e 37 3 38, 0.87 118 7
Wi 9y 4.14 462 26
A1t 17.65 1749 100
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Table 2 Summary of rivers pouring into the East China Seas

i | K| R | ﬁggﬂe | | WM | R @gg«;@
1, (km) | ( x10*km?) |( x10*m3/a) ( x10°V/a) I (km) | ( x10*km?) |( x10®m’/a) ( x1050/2)
W | 5463 75.2 426 1089 MLk | 795 6.30 328 1.10
eS| 877 4.49 46.5 22.2 | 159 0.28 8.76 0.50
T | 1396 21.9 39.5 16.9 1 ke | 202 0.62 20.5 0.68
| 1036 5.22 15.6 18.7 #g | KENL | 450 2.00 ~ 10.0
Ky | 435 2.35 16.3 27.4 WL | 217 0.96 ~ ~
JNGRT | 206 0.55 4.03 3.64 it 12.3
HERZm | 447 0.14 8.97 1.57 Tl | 124 0.27 5.63 0.84
AN | 158 0.31 6.02 1.48 Kiw | 179 0.56 5 0.96
iR 242 0.64 14.5 0.92 - T 13.16 291 11.7
st 206 0.38 4.30 0.84 WO 401 0.99 58.0 3.95
M| i | 448 1.22 2.93 0.76 i AL | 116 0.28 21.0 1.24
FHBm | 143 0.52 3.09 0.39 BT 470 2.62 209 12.4
JNYEW | 233 1.05 8.78 0.37 &1 31.1
] 100 0.10 17.6 0.18 K1 | 6300 180.9 9282 500
SN | 133 0.16 1.37 0.17 ARYBIT. | 494 4.1 342 4.40
G20] 121 0.13 13.1 0.12 R | 192 0.652 45.3 1.29
e | 109 0.38 2.33 0.09 [iibiN 121 0.43 34.5 0.36
HHE | 169 0.30 0.44 0.04 | T 198 0.65 6.66 1.20
Vb 108 0.09 4.95 0.08 W | RRIT 376 1.79 146 2.67
At 1184.9 K| 185 0.37 44.5 6.87
& 165 0.564 40.6 1.07
WYL | 2872 6.1 536 7.50
At 519.2
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Fig. 3 Spatial distribution of modern ( <100a) sedimentation rates of muddy deposits in the East China Seas
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(HB-1 L, Liu Jian et al. ,
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Table 3 Statistics of sedimentation rates for the mid—Ilate Holocene mud deposits

in East China Seas('*C dating method)

~0.10cm/a Z[a], 3 H 3

N N N : LA BE i ¥ = 214 ~ Vi B e 3%
L L I T B Il Rl DR ol I 22
§ N i X cm 4(a cm/a
AN R (g, -
- M9-2 118.12 | 38.80 242 6105 0.04
2007) 5 NEIA 1 LA, L M94 118.50 | 38.57 25 4312 0.05
B RS EIREIX, M74 119.13 | 38.63 292 6449 0.05
L B 2, L 5 R M7-6 119.48 | 38.40 205 7989 0.03 | Xz, 2007,
; M5-5 119.77 | 38.68 295 6342 0.05 | Liu Jianguo et al. ,
G4 IR 2 i
A%, 25 0. lem/a(NYS | 05 119.70 | 39.20 295 8747 0.03 | 2008,2010
~101 4L, Liu Jian et al. , MI-3 119.97 | 39.47 258 8134 0.03
2007) ; 7 7 # W, 5 T BSO 120.38 | 39.65 185 7879 0.02
B79 120.20 | 39.80 295 6879 0.04
210 p, 3 N 1= A1 AN =
PhIMAR Ik 3R B HB-1 118.93 | 38.15 1846 8838 0.21 | Liu Jian et al. ,2009
BHER(HHERE) S YSDP102 | 125.75 | 33.82 5167 6400 0.81 | ZHKHIZ 2000
H— g 4 7 T 5 T T YSDP103 | 125.49 | 35.49 1825 5530 0.33 | Kong et al. ,2006
o CCo2 123.82 | 36.13 95 5720 0.02 | Kim and Park,1999
TE B B UL AR W JEE B8 43 A ’
EY022 123.50 | 34.50 105 7920 0.01 | Ei4%E 2005
(F#RE) (Yang and NYS-101 | 122.80 | 37.70 406 6459 0.06 | Liu Jian et al. ;2007
Liu,2007 ) EL.4 B % 1y — NYS-102 | 121.73 | 37.93 695 6747 0.10 | Liu Jian et al. ;2007
s . n 7Y-1 123.00 | 35.53 375 5632 0.07 | WIFFEF,2010
) 3 Y F 5 ,
ﬁrﬁ’ﬁ%%JﬁM$”‘ qj;[t Y2 122.65 | 35.52 330 5941 0.06 | BIFpF,2010
A U A R AR 7Y-3 122.40 | 35.52 359 7010 0.05 | HIFH,2010
(BFBFF2E,2011) ., 7EHF 8024 126.01 | 31.80 110 6942 0.02 | Alexander et al. ,1991
. . YK7 123.67 | 36.96 250 6725 0.04 | Alexander et al. ,1991
EE. L LS X e=s 5
I—J (iﬁ: {}El\}jﬁ‘ 28 ,‘:F‘EERJ;: PK48 123.93 34.99 195 9461 0.02 Alexander et al. ,1991
UL AL R Sy 0.1 ~ YE-2 123.33 | 35.50 492 6515 0.08 | Xiang Rong et al. ,2008
0.4cm/a Z |8, = EL DD2 122.63 29.58 203 1527 0.13 M it , 2004
L2 ()AL AR B PC6 122.57 | 28.97 429 7602 0.06 | 14 ¥iakss, 2005
o s FJo4 125.81 | 31.68 154 3242 0.05 | 7=y 2009
ML 1] o i, 1 516 32 Dok 4 | MD06-3040 | 121.78 | 27.72 1611 7666 0.21 | Zheng et al. ,2010
M e X fhasfbiase | Ec2005 121.33 27.42 3021 6980 0.43 | Ry, 2009
S AR R YOPD 3T B2 125.75 | 31.75 402 2332 0.17 | [%%,2006
B3 125.75 31.50 166 6868 0.02 Fr U, 2006
S o2 i 25 LKA
BRI A RIAL (B 3) . ECS0702 | 122.67 | 31.01 1899 7257 0.26 | Liu Jian et al. 2010
EFFM VIR IR X, T
AR TR R AR F
0.02 ~0. 2em/a 2 i , AL B REBIA . al. ,2011),
o § R 3 7 3R FE T 0 T2 BE fly e
BT R Z 5 A B AL 2l T 304 WIIRRTIR RITURRIE B2 I R

A BT RS TR I AR R LA R IR 9 e B TR
H T FH 45 = ( Yang and Liu, 2007 ; Lim et al.
2007 ;Liu J P et al. ,2007) , 3-#) 415 7000 4 L1
B S LD AU SRR AS R I R o DN O
120 x 10°Va, 5 F 1 8 A B KRSk 34 x 10° ~ 85 x
10°t/a, T 47 [ 5 32 U G B0h 240 x 10°¢a, MR LA
PR R AR 4 5, i 6 g o IX ) TOAR A8 A B /s
THAG A, LR 40 5 1) A 1 A 28 43 o 1)
e, 1 2000 AR LT VLRI S AR AL
IR ZESE I 42— (Saito et al. ,2001) , i
SRS ARG 3% UIAH G (Xu Kehui et

YIS AN Bl ) R TR DU ) w4 2 22
WK, XTI FHMARR, fGEAE(2011) 45 1 5%
JETURRY) Y TUARAE FH AL b B2 32 B W I ) i 297
X T RGZE Ve BT IURR IR ) L, H e —
FAPERAMERT . ok B 36 JE MR ( Crockett and
Nittrouer, 2004 ) | . 72 B V. ( Brommer et al. ,
2009) | #7 7 2% Poverty [ifi Z2 ( Miller and Kuehl,
2010) 21 B BIFTE 45 R 1 o T Wi i i B
PR . X T3 AR A Ok 56, LR R =
AP, — 2 s A B (R L) L o5 —
AJE TR B W BT (BRI 5T o T e I K AL A 2R 38



752 Mo R

it 1 2012 4F

P D T o A A AR TR AR A, SRR
YR SN B A (ffEFE,2011) o

MZS AL b, F AR S v Sk e L AR 1) o A
A7 —E WURLEEE , RIVR 22 8808 e i 2ty sl AT etk
7L, ARG YRS A (AnRdE) @ i
PRJF 2% Ciie AU BT LR S B R0 L T 1) 3
JERIX ), B Bl 3 rp 30 9 ot IX (57 M 15 74 g ¢ i
X)), @) i 52 30 2k e o IX. (4 e M P 3 ) o S5
b SRR DX 1) Bl g A LR A AEAR R Y 25 57, BB AR
19°00°E

121 °I0'0"E 123"9'0"E

125°P'O"E

A — A IEAAPUE I DU IE B R LR 2l )
PR A O, (H L B A P D R e 2 WU WF
FERW , TN 4 AR AR ] i P BRI L AR /N A
R IE AEYRE LUB RS UL (FETE
VLAF,2002) , HLAKYBP B o0 i . FEX R IR )
JRAIIRTFE ST, 5% KB s LB b 4 7o &
R B ORI AT AE — 28 /NRE) 11 (AN i il ) B i
A S — 2/ N AR TR . T B S e 1
PRl ORI EERIVE T o 380, R R Bk Ak |
A7 R (St Nd 2§ ) kG
ERUEY/N 7R

127"9'0"E 129°9‘0“E

&Y

T T JE (i U AR A i
SIMTEE R BN, B
TR B A B 1 22 i
PEFEME ( Yang Shouye
et al. ;2003 ), X & F&
fIIAS ] 2 40 1 e A 5
£

5 fR BE ]
DU oA LK 28 g o
X, A AT B8 1Y BT AR
PR IE I TTERYE T, e
I 2R 8 T 351 4y T T
LK. @ St LB
RETH ER PR .2
2, KL EHY
I5.®) S3, 2 H A4
I5.® S5, /NS )
JEF1© S6, ki 22 1y U5
FE(E6) o FHNHE, X
Sy 5T X AT 43 R 43 K
(Bl 6):® M-I, D) #
Tk 32 2 5 1 8 T

AR PRI E R

Mean Sedimentation rates

DX, A 1 g (M-
1) SIS (MI-2) | i

(()cfnl://lail()l—Late Holocene /5—: EP EI‘JLIS ( MI3 ) il ;{F\
001004 4 5 AL (MI4) 7R
; z:’z:z;z AR X (MI5) 5
@ 020040 M-IL, RISV 2 28
@ oo PRI IX, FL A5 KT

P 5 ] A A e Jal fr— 4 T TP S OB R 7 A

Fig. 5 Distribution of mean sedimentation rates for the mid—Ilate Holocene in East China Seas

FI(MII-1) | A L fE
( MILL-2) T o) 305 2
i A (MII-3) 5 3) M-



44 AL v ] 2R T T e T UTORR X AR A e 5 R A IR 1 A 1 753
1T, DL ] TR 5o 29
TRBG YRR X, B & B 1 AR YR i

119°9'0"E

121“9'0"E 123“9'0"E ‘ 125°9'0"E 127"9'0“E 129“9'0"E

DXAh, ATREH LS TRV LA |

W el T
SN EBES ;@ M-IV, i ok B ng;y TN
AR SR e Sy o Y
BTG SRR de g
BRI/ O M-V IREGE Bl e "

W, €045 SO RIS 8| e wa |
(MV-1) M B A B R K fg;;\ 5P
(MV-2) rheg iR X (MV-3)  Z| {, o MI-5
RUBSEE S RROER R (V- B & b

D% ewmecn s, Hinik | 0 -

PIB AW, 16/ BN IE AT
AL/ ER B e () F
Z£,2005)

TE SR Py 0 Y o 10 AR 42 1]
YER BRI, FAT 125 Rt AN RE 2240
TR TN R. A T2
B — E M A W = N
(‘accommodation space ) , I8 iz LR
TR J8C () Jot 20 1 JZ e L DT RR
RE)VM S N EEME T &
T IX, — Bk, 15717 40 UKL )
TR AR B IRAK B ) R B ¥
PEE TR (IR K B 1
K) BB S B 2R AR A TR
R BRI, B8 22500 40 R )
Jit2 S RIUTTE , ZE3 11 X IE s
R JREEAR KA P BT TIRAR . R

MV-2

S6

MV-3 |

o

T 8 /N 43 A R Ak T ) o
TR Rz T, I T,
TERE 5 0 55 1 il 22 15 3 ( T2
X ETHR XA, &R TTTE,
TE I — & R e ST AR , (B LT AR A A2

FHh B R, BRI TURR I8 o3 7
3812 PR I TR, ARDHE S I 1k , Gt R i
SEW IR o3 AT Y TR A B T 20 T — A BEA Y
SEHE: TS AE (mass balance) o &5 SFAHFITT
TP S F- 15 (sediment budget ) , & H 2 Z 501 Y)
U553 BT 5125, AT RE S S5 I E AL s 40 B R0 TR
A AR R (Weltje and Brommer,2011)

4 4ig

(1) Jaed 73 e ) AR 0 e S 0 Jo LR X 14y 359

P 6 F[E AR I e S5 DX i W I 02K

Fig. 6 Classification of muddy deposits in the East China Seas

based on the sediment supply

A PHAN"T CSUTRUHR AR YR, R B4 T UTAR X 1
BT EE A28 (8] S A 22 5 BOK, R DU R [X 4R
TR I B B K R = AN AT S AR it
S, 5 BRI VL SE 2 W) S BE R DA 5C . BT
TSP B TR = A 2 IR T b v P ARV o

(2) 3853 A PRI RS 2% 8 o I0AR DX Y 0 AR
PEAT T BRI A AR AR R T s e L
1749 x 10°v/a, 5 J 11 ] 3 4y AP0 S0 8 kDK B8O
Mo LA IR TR IR BT ) 2ok
At A otk X AE 95% LA 1.

(3) KPR FRITRX 1 4R RUE (7 Pbl ™ Cs) LR



754 Mo R

oA 5 h AL R AR T AR R S 3 0 AR R
(AMS “CIUAR) %t b A& B0, 1 25 1 4 X E AR 22 50K
{RTRR G R 28 8] AR e i 3 — 3

(4) IR £ 2 0k v ] 2 90 Vi a4 U o (T AR
DXCHERT T R A3, TR S B R AT IR AR A
IS5 =R A A,

(5) 7 BEALI YR 43 BT LIS ST 5T ~F 4 AR
YIS B ETEE S T, IR LR W i A
FHLEE AT

Bt A SO s AR D TR S AR B T
Z P R DAL, T I 7R 0 8

it ¥ / Notes

O TG 2008, i A EETTBUE SR WL 150 4F i g 24l
FORESNAS. S0 P i R R iR

© kAL 2008. AT B AR E R UT AN M R LRI Y. S0 AR
PRI F N TR/ 2 10 e S AT S

£ *¥ 3 @t / References

Mg 2, XV B bk, R SCAE k. 1990, i i v AR AR i 2
PR, 1P 558 5T, 10(3) 115 ~22.

HORAR. 1996, g BARTURRE F S A IR 1 v 1 ot 5 55 DY
oMb ,16(4) 43 ~53.

% [ B ZE  Zabel M, FHEEE 4 E. 2009, KITHSMEGEUE O
DU ER AL 27 R B LT NS TE B A ma o7 . 96 V3 4t 5 565
ZRHLTT,29(4) 1107 ~ 114.

JLAEVL, BRI, VR, K AR A, SRR NI 2002, AR R AE AR K
VL ER TR S T B AR B IR I (AR
BE2ERT) ,32(5) 748 ~756.

B, S F e, B, IR, 225, 2009, UL H AR XA
FESTRITCE 14340 S H B AR ORS00 . W b o 5 56 Y
B ML ,29(2) 125 ~32.

B AR R B R w0k, BIEE, XIARZE. 2005, B EY02-
2 FLuG VD2 Ry A S BLAEIE AR 50(22) 12531 ~2540.

¥, 2010. R 5 REAE OB 3 ) #E L 4 BRS AL 5% ma AL 2 ]
St SEDUZERESE,30(5) 1856 ~863.

S B ETE. 2001, ZRIUEHF RS OCHS R. dbat  Bla= i htkt.

BAFREF. 2010, Hp [ 2R TS ki A U8 5 AR DX A R B LR B i
Sk IR VET. o ENE R AE AR AR S

HAFRE , 2R W, 2222 B, EORIE, AR An R, 2011, B e A-
210 YIRS AR X R R 244,33 (6) 1 125
~133.

FARIES. 2010, FIaT il Hsg e T Ao Bl A DB U AL A JE—IC
VEF——LAh EE A 5], 3 D S8 AR . o IR VR R 2 2

(hRioe'e
TSAE. 2011, WEPEIURUWE APy IR . M B i, 27 (1) 8
~13.

e, 1992, ARUFBAEHIR. JUnt: e i Rkt

ZERO, 82 2% 1995, it TR B UL B HE B A M UL 8.
T IRITE,13(2) 33 ~37.

RO, 50 E 22 PGS AT, 1996, [647 R 30 3¢ g #g i BT
FREREE. WFEESIITH ,27(6) 584 ~589.

RO, Bk 5E, TR, S0 22 AN R BTE. 1999, BRI AR
TRUE X UURAUR R RR Y. PR, (5) 37 ~40.

it 1 2012 4F
ZIE TR, X . 2005 v [E 2R 0 A I I AR B 05 0 R 4O

58 ALRT B AL

R PMGEHE, X B, Bickert T, E FF. 2009. v [ AR ¥ AL M 4>
iR E KR A L. B, 54(21) 13374 ~3379.

XU, 2007. At i Ue 5T X 09 e AR 9 5 20 RS AR R L ER A
BOC U R A P ERE BRI AR B (EVERF ST
19

XWTHAE A2, X #06, XI#%0, R 36, NI 2009, 7R i P ki 22
Ve IO AR, WV 0T 5 56 DU 20 M5 ,29(6) <1 ~7.

XIH], JEAEIT. 2010. 3 60 4ERAITIK T =M MMTTRRHBR AL 2 10 5%
e CxoF NS TR B R iy . 2@ i ,55(36) 3506 ~3515.

FEHLEROL, RG], mAT, FAER, F2M. 2004, b3 ol B A
B ORI i VEVE BT 5 DU 28 ), 24 (2) 29 ~ 14.

TR, 2006. 43t UK AL e o X 755 73 B R U0 = SR
X AR SO0 ABAETE. P E A L
KA, RFE, EES 1997, L ARE I A R IAQTIRRFE.

WEFE2AI,19(5) 1145 ~ 149.

W, AR, N, ZE R, 1994, W VLRE VL 171 e 5 W AR 47 19
B2 ARk, AR ,49(6) 1509 ~516.

1R, B ET, Saito Y, SRAER], JEAEIT, 22 R0, H MO, 4250k, R
%%, 2006. G & PR VR X G 2300a 2 B 35 AUROR BE 414330
SRIMARTEAZ N, HEPRE D # IREA,36(7) 654 ~
662.

R, LA I L RN, BOUT L AR IR B, 2004, i 2ka SR AR
P REZR Y Y BT ORR IO 53 R . Rl 49 (21) 12233
~2238.

H R, LR RS X, 0, R, TR, ) 2, R AL
2005. i 8ka ARMEA- = MBAL I AR ¥ N B ZR 8 BT LR IE ¢ M
BRFl24,30(5) 573 ~581.

SN BYERER R BRI NAR . 1999, R IR DU
'Y Cs 21O Ph Al B HLUUBUER BT M BE. ARIEIGEE 17 (4) 120
~27.

EUNY M ZE A ZRAAR R /0 W)L 2004, KT H—H0 M L i
B TTR G R, IR ,22(1) 1130 ~ 134,

o, AR, M o, T, XU sk . 2009, KK UKTH
BILIR AR N SR B L. DURRSA 27 (1) < 118 ~ 127.

TR, X Bt R B2 K . 1993, 'O P ARG 24 5 iR XL AR
BRI R WS, PORAA, 11(1) 128 ~135.

Ve BRIEME. 2007. 75 472 4 VL 1 Y8 J5T X 2 S T BORE AR
b B B R, SEPUAEIT 27 (5) :690 ~699.

B —PBH, 2= Xl , Demaster D J, Nittrouer C A, Milliman J D. 1991. 7§
FFUIRHCR A PURUE R Y O 5E. W 5T ,22(1) :38
~43.

TR, ERUM, A IR, B R, B 2005, WV R 4k
TURYITURR R S R Ak 2. 1 T 5 58 DU 42 b 3, 25 (3) -
15 ~24.

R AR B, TR, VT, 2006, T TS B2 ARREDILR K
PR TR MR T BRI, HBER 2,26 (3) 1495 ~
500.

RS, -, AR, WA, Bk AR Ak 2008, VT I I S X A ] 37T
TREHY RO AR /R 3 L. M2 4R ,30(2) 280 ~91.

KA T E AR 2009, KIIE H KT =P 2OPh 43
ARRHIE B LR . IR ,27 (4) :704 ~713.

BTH, R, T E m E B 2009, i TUR R 1L a0 R
RIS AT A 7R . TR BT 5 55 U 28 B 5T, 29 (5) :51 ~
57.

Alexander C,Demaster D, Nittrouer C. 1991. Sediment accumulation in a

modern epicontinental—shelf setting: the Yellow Sea. Marine



54 4

AR v [ AR S S AR X AT R a4 K L 7 ) 1 A ¢ 755

Geology,98(1) :51 ~72.

Bianchi T S, Allison M A. 2009. Large ~ river delta ~ front estuaries as
natural “recorders” of global environmental change. Proceedings of
the National Academy of Sciences,106(20) ;8085 ~8092.

Brommer M B, Weltje G J, Trincardi F. 2009. Reconstruction of sediment
supply from mass accumulation rates in the Northern Adriatic Basin
(Italy ) over the past 19, 000 years. Journal of Geophysical
Research, 114 (F2) . F02008.

Chen Zhongyuan, Saito Y, Kanai Y, Wei Taoyuan, Li Lugian, Yao
Heshun, Wang Zhanghua. 2004. Low concentration of heavy metals
in the Yangize estuarine sediments, China; a diluting setting.
Estuarine , Coastal and Shelf Science,60(1) :91 ~100.

Crockett J S, Nittrouer C A. 2004. The sandy inner shelf as a repository
for muddy sediment; an example from Northern California.
Continental Shelf Research,24(1) .55 ~73.

Dadson S J,Hovius N,Chen H,Dade W ,Hsieh M, Willett S,Hu J, Horng
M, Chen M, Stark C,Lague D,Lin J. 2003. Links between erosion,
runoff variability and seismicity in the Taiwan orogen. Nature,426
(6967) :648 ~651.

Demaster D J, Mckee B A, Nittrouer C A, Qian Jiangchu, Cheng
Guodong. 1985. Rates of sediment accumulation and particle
reworking based on radiochemical measurements from continental
shelf deposits in the East China Sea. Continental Shelf Research,4
(1~2).:143 ~158.

Guo Zhigang, Lin Tian, Zhang Gan, Zheng Mei, Zhang Zongyan, Hao
Yunchao, Fang Ming. 2007. The sedimentary fluxes of polycyclic
aromatic hydrocarbons in the Yangtze River Estuary coastal sea for
the past century. Science of The Total Environment,386(1 ~3) :33
~41.

Hu Limin, Lin Tian, Shi Xuefa, Yang Zuosheng, Wang Houjie, Zhang
Gan, Guo Zhigang. 2011. The role of shelf mud depositional process
and large river inputs on the fate of organochlorine pesticides in
sediments of the Yellow and East China seas. Geophysical Research
Letters,38 . 1.03602.

Huh Chih-An, Chen Weifang, Hsu Feng-Hsin, Su Chih-Chieh, Chiu
Jui-Kun, Lin Saulwood, Liu Char-Shine, Huang Bor-Jiun. 2011.
Modern ( <100 years) sedimentation in the Taiwan Strait: Rates and
source-to-sink pathways elucidated from radionuclides and particle
size distribution. Continental Shelf Research,31(1) :47 ~63.

Huh Chih-An, Su Chih-Chieh. 1999. Sedimentation dynamics in the
East China Sea elucidated from 2'°Pb, "7 Cs and®*-*** Pu. Marine
Geology,160(1 ~2) :183 ~196.

Huh Chih-An, Su Chih-Chieh, Wang Chung-Ho, Lee, Shih-Yu, Lin In-
Tian. 2006. Sedimentation in the Southern Okinawa Trough —
Rates, turbidites and a sediment budget. Marine Geology,231(1 ~
4):129 ~139.

Kao Shuh-ji, Milliman J D. 2008. Water and Sediment Discharge from
Small Mountainous Rivers, Taiwan ;: The Roles of Lithology, Episodic
Events,and Human Activities. The Journal of Geology,116(5) ;431
~448.

Kim D, Park B K, Shin I C. 1999. Paleoenvironmental changes of the
Yellow Sea during the Late Quaternary. Geo-Marine Letters,18(3) :
189 ~ 194.

Kong G S,Park S C,Han H C, Chang J H, Mackensen A. 2006. Late
Quaternary paleoenvironmental changes in the southeastern Yellow
Sea,Korea. Quaternary International ,144 (1) ;38 ~52.

Lim D I,Choi J Y,Jung H S, Rho K, Ahn K S. 2007. Recent sediment

accumulation and origin of shelf mud deposits in the Yellow and East

China Seas. Progress in Oceanography,73(2) :145 ~159.

Lim D I,Jung H S,Choi J Y, Yang Shouye ,Ahn K S. 2006. Geochemical
compositions of river and shelf sediments in the Yellow Sea:Grain ~
size normalization and sediment provenance. Continental Shelf
Research,26(1) ;15 ~24.

Liu J P, Milliman J D, Gao Shu. 2002. The Shandong mud wedge and
post-glacial sediment accumulation in the Yellow Sea. Geo ~ Marine
Letters,21(4) ;212 ~218.

Liu J P, Milliman J D, Gao Shu, Cheng Peng. 2004. Holocene
development of the Yellow River’s subaqueous delta, North Yellow
Sea. Marine Geology,209(1 ~4) .45 ~67.

Liu J P,Li Anchun,Xu Kehui, Velozzi D, Yang Zuosheng, Milliman J D,
DeMaster D. 2006. Sedimentary features of the Yangtze River-
derived along-shelf clinoform deposit in the East China Sea.
Continental Shelf Research,26(17 ~18) ;2141 ~2156.

Liu J P,Xu Kehui, Li Anchun, Milliman J D, Velozzi D, Xiao Shanbin,
Yang Zuosheng. 2007. Flux and fate of Yangtze River sediment
delivered to the East China Sea. Geomorphology,85(3 ~4) :208 ~
224.

Liu J P, Xue Zuo, Ross K, Milliman J D, Li Anchun, Gao Shu. 2009.
Fate of sediments delivered to the sea by Asian large rivers: Long-
distance transport and formation of remote alongshore clinothems.
The Sedimentary Record,7(4) :4 ~9.

Liu Jian, Saito Y, Wang Hong, Yang Zigeng, Nakshima R. 2007.
Sedimentary evolution of the Holocene subaqueous clinoform off the
Shandong Peninsula in the Yellow Sea. Marine Geology,236 (3 ~
4).:165 ~187.

Liu Jian, Saito Y, Wang Hong, Zhou Liangyong. , Yang Zigeng. 2009.
Stratigraphic development during the Late Pleistocene and Holocene
offshore of the Yellow River delta, Bohai Sea. Journal of Asian Earth
Sciences,36(4 ~5) :318 ~331.

Liu Jian,Saito Y, Kong Xianghuai, Wang Hong, Xiang Lihui, Wen Chun,
Nakashima R. 2010. Sedimentary record of environmental evolution
off the Yangtze River estuary,East China Sea,during the last ~13,
000 years,with special reference to the influence of the Yellow River
on the Yangtze River delta during the last 600 years. Quaternary
Science Reviews, 29(17 ~18) ;2424 ~2438.

Liu Jianguo, Li Anchun, Chen Muhong, Xiao Shanbing, Wan Shiming.
2008. Sedimentary changes during the Holocene in the Bohai Sea
and its paleoenvironmental implication. Continental Shelf Research,
28(10 ~11): 1333 ~1339.

Liu Jianguo, Li Anchun, Chen Muhong. 2010. Environmental evolution
and impact of the Yellow River sediments on deposition in the Bohai
Sea during the last deglaciation. Journal of Asian Earth Sciences,38
(1~2):26 ~33.

Mckee B A, Aller R C, Allison M A, Blianchi T, Kineke G. 2004.
Transport and transformation of dissolved and particulate materials on
continental margins influenced by major rivers: benthic boundary
layer and seabed processes. Continental Shelf Research,24(7 ~8) :
899 ~926.

Miller A J,Kuehl S A. 2010. Shelf sedimentation on a tectonically active
margin; A modern sediment budget for Poverty continental shelf, New
Zealand. Marine Geology,270(1 ~4) ;175 ~187.

Milliman J D, Syvitski J P M. 1992. Geomorphic/tectonic control of
sediment transport to the ocean;the importance of small mountainous
rivers. Journal of Geology,100:525 ~544.

Park S,Lee H,Han H,Lee G,Kim D, Yoo D. 2000. Evolution of late

Quaternary mud deposits and recent sediment budget in the



756 Mo R

it 1 2012 4F

southeastern Yellow Sea. Marine Geology,170(3 ~4) .271 ~288.

Saito Y, Yang Zuosheng, Hori K. 2001. The Huanghe ( Yellow River)
and Changjiang ( Yangtze River ) deltas: a review on their
characteristics, evolution and sediment discharge during the
Holocene. Geomorphology,41(2 ~3):219 ~231.

Su Chih-Chieh, Huh Chih-An. 2002. *'°Pb,""Cs and ****Pu in East
China Sea sediments; sources, pathways and budgets of sediments
and radionuclides. Marine Geology,183(1 ~4) :163 ~178.

Thomas H, Bozec Y, Elkalay K, Hein J. 2004. Enhanced Open Ocean
Storage of CO, from Shelf Sea Pumping. Science,304(5673) :1005
~1008.

Wang Houjie, Bi Naishuang, Saito Y, Wang Yan,Sun Xiaoxia,Zhang Jia,
Yang Zuosheng. 2010. Recent changes in sediment delivery by the
Huanghe ( Yellow River) to the sea: Causes and environmental
implications in its estuary. Journal of Hydrology,391(3 ~4) :302 ~
313.

Wei Taoyuan, Chen Zhongyuan,Duan Lingyun, Gu Jiawei,Saito Y ,Zhang
Weiguo, Wang Yonghong, Kani Y. 2007. Sedimentation rates in
relation to sedimentary processes of the Yangtze Estuary, China.
Estuarine , Coastal and Shelf Science,71(1 ~2) ;37 ~46.

Weltje G J, Brommer M B. 2011. Sediment—budget modelling of multi
~sourced basin fills; application to recent deposits of the western

Adriatic mud wedge (Italy). Basin Research,23(3) :291 ~308.

Xiang Rong, Yang Zuosheng, Saito Y, Fan Dejiang, Chen Muhong, Guo
Zhigang , Chen Zhong. 2008. Paleoenvironmental changes during the
last 8400 years in the southern Yellow Sea: Benthic foraminiferal
and stable isotopic evidence. Marine Micropaleontology ,67 (1 ~2) :
104 ~119.

Xu Kehui, Li Anchun, Liu J Paul, Milliman J D, Yang Zuosheng, Liu
Char-Shine, Kao Shuh-Ji J, Wan Shiming, Xu Fangjian. 2011.
Provenance , structure,, and formation of the mud wedge along inner
continental shelf of the East China Sea: A synthesis of the Yangtze
dispersal system. Marine Geology,in press,doi:10. 1016/]. margeo.
2011.06.003.

Yang Shilun, Milliman J D, Li Peng,Xu K. 2011. 50,000 dams later:
Erosion of the Yangtze River and its delta. Global and Planetary
Change,75(1 ~2) .14 ~20.

Yang Shouye, Jung H S, Lim D I,Li Congxian. 2003. A review on the
provenance discrimination of sediments in the Yellow Sea. Earth-
Science Reviews,63(1 ~2):93 ~120.

Yang Zuosheng, Liu J Paul. 2007. A unique Yellow River ~ derived
distal subaqueous delta in the Yellow Sea. Marine Geology,240(1 ~

4):169 ~176.
Youn J, Kim T J. 2010. Geochemical composition and provenance of
muddy shelf deposits in the East China Sea. Quaternary

International ,230(1 ~2) :3 ~12.

Modern Sedimentation Rate, Budget and Supply of the Muddy
Deposits in the East China Seas

LI Jun "% 'HU Bangqi * ,DOU Yanguang "> ,ZHAO Jingtao "> | LI Guogang *’
1) Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology,
Minisiry of Land and Resources ,Qingdao ,Shandong ,266071 ;
2) Qingdao Institute of Marine Geology ,Qingdao ,Shandong 266071 ;
3) Marine Engineering and Prospecting Institute of North China Sea ,State Oceanic Administration ,Qingdao ,Shandong 266033

Abstract: The East China Seas (Bohai, Yellow,and East China seas) (ECSs) ,an important linkage between
the global largest continent ( Eurasia) and the ocean ( Pacific ) , annually received more than 1.7 billion tons of
sediment from the adjacent rivers. These huge amounts of fine-grained material , combined with the effects of tide,
wave/storm and current, contributed to several muddy depositional areas in the broad and shallow shelf of ECSs.
During the last several decades, many papers have been released and focused on sediment dispersal and sediment
dynamics in the ECSs shelf. However,little is known relevant to the modern sedimentation flux (SF) and budgets
in this large continental marginal sea system. In this study,on the basis of a number of *'Cs and *'°Pb-derived
sediment accumulation rate (SR) data,we firstly evaluated the modern SR and SF over the entire muddy areas of
the ECSs shelf, and then calculated a sediment budget for the muddy areas of ECSs shelf to assess whether the
sediment mass (input from rivers vs. accumulation flux) is balance or not. We also compared the Modern and
Holocene sediment accumulation rates ( millennial ~ scale) in different muddy areas. The results show that
sediment source is a dominant factor controlling the formation of these muddy areas of the ECSs shelf. The sediment
delivered by adjacent rivers is the major sediment source, whereas the muddy areas of the ECSs shelf are typical
sediment sink. We emphasized the role of small rivers in the sedimentary process of the local river estuaries and its
contribution to the muddy areas. A quantitative sediment provenance study should be conducted by considering

constrains of sediment source and sediment mass balance.

Key words: muddy deposits ; sedimentation rate ;sediment budget ; sediment supply ; east China seas



