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# E ORB 198244 A— 1983 3 ARIT DM 3 MR EE ARFRKILE
B4y, BPRESHITYRE, 1984—1992 FEREKEPRENEENMARNEIKRE
TRER BRI R YOk DU KT D ABRTE 1) R R SRR RR > WP R KM
HETLHEW R HRRU, KL OETPARFEOEDZ AN FAREPRAED SEE
B 3 W ARIE » W B K R B BCERE R RN K BN F: B A BB (9—13) X 107 K,
BHFRIA  EI ATE S KR TES K A B K R B, T B S S B e (19—24) X 107 I, e
ATEHARRIREF KRBT B8R T £ KPRROELLE ¥ AROTFREES
EFTARRE R B DRI D LB SEEE, WERT ZTVRNEEMROER
B AT E SRS RK BN IT £ R R R F &

ki@iE Koo E2Y @BRED SKERRE

KT HRE B — K, U HA D EHTIER, YRBITRERANRRE, EEAKTO,
TEN BN RE &R bR, REAKEY 6.5 mo Hk, KILOEIWERT
Y AT B RN, S R SRR I B R . TR N R RS B
Wi, Ve B B 3 A BERLEEAT T8 A KR E 5 20, FE B A Eh i TEEA A
REIEK BB RRIF I, RIE LR E, AR N 81 BRSRRNE X
B, R 1K PSR E RO ARE RN, ORI 05 AR, Bk B
RS B R AR 2 Rk, ’

1 FE#A '
KO HERENS ESEE, ZRRES SRR EEW, B E R T
ARCISEZS: N

L1 BRFRE RARTALMNE 6 km, AKAEMET 90 km, FHBEEK 170K
N, WEHFEA 17, BEAZRS PO NEHROEHERERE,1984), KILAEN]
W, RHBERSEILHEANLE, RRSEP AN BHRUNEDS BRI ERERE 65
BOMER M, OB ARIE 5 X 10°km?, 10 m HHRLELLL 50 m/a HEE[RBEM, M
JETE A M B0 1 o BT A /N BN IR RESS B3, B RIS E M0 T
BRI, T R IA AR A0 B 2 D00 HE B R

* EREAREESRITE, 0924 5, KBRS FBmAET 1935 F 4 A&,
W ER: 199343 B8 H HZRAM: 199345 A5 R,
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12 FHFE  KIEKREN 9250 2 o', BPUSBREY TG, mE
BIPERIK 4.86 12 t; FHEAE 05312t RBEAPHAER T8 BEHIAFEKMAS
R B KRAR L, XA E R KD BERRE, RS mESEPEKIT O3 R
KB EREGKE IR, 1979), KIL DMK 26.64 X 10'm/s, SRBNTEHIRELY
B 41, EERBESHEMEOLES 0.1 (BT%, 1964), SEOEBRIER TURIMEE
IR AR, X B ET T RPRREE 2 — RERILA Y h S8 %, B ENARRY
RS NS ESEH% 29 X 10 w?, RILAREEZ K, 8RRV EZEUTTH
t Fit, XEKPLTRE MESHFEFNEREZT,

13 KWSERE  RIL ORI EA S, LUERERGII, % 1 FIHT 1982 4 4
HZERE 3 AR, EAKBHARBENS TER(ERLE,1988), AIAl, BKBILFELERET
BAEME, Kkt Nat > Mg* > Ca** (F SRR Wi ETEZE KN, HE,
H, WEUEBR I Na* > Ca* > Mgt 5 Cl~ > SO~ > HCO; [RFFU, RATAK 415
S ERK R, WL O RBERS TRPACGRERSE, 19832), WEUEBRRBRAE, M
MR 2 , BRI Stk 7 B, T A FRB 2, Bk BB T
MER, ERRIENE,RAESESPRKED, ANSESENAERE K F 4
I8, BRI MU R R Bk RN , X S B I R B 5 —~ B E RN,

®1 RIOFEKLERSRRER

Tab. 1 The water chemical composition and their changes in the Changjiang
)

River Estuary South Channel

H,q 25 (45km) H,, #5 (27km) H,, #5 (0km)
- THE
BWOFE | OBFE | FHE | B F ¥ *F | F£HE BoE | & F | FHE

EBRE 7.91 7.70 7.81 7.92 7.53 7.73 7.34 7.51 7.68
(pH)
T <2 <<2 <2 9.97 8.73 9.35 21.32 11.27 16.75

(x107%)
thE 1.0037( 0.9994 1.0016 1.0079 1.0045 1.0062 1.0123 1.0068 1.0123

(g/em?)

Ca’(mg/ 80.39 | 32.77 56.58 140.98 128.83 134.91 262.15 156.45 209.3
L)

Mg*H(mg/| 157.66 7.09 82.38 369.44 341.63 355.54 713.29 436.16 574.73
L

Kt(mg/ 47.69 2.23 24.96 116.92 101.50 109.21 255.33 135.08 195.57
L

Nat(mg/|1218.56 68.33 643.47 [3145.50 |2786.36 |1965.93 |6695.07 |3770.50 {5232.79
L) .

Cl7(mg/ | 2217.67 44.64 |1131.16 |5358.47 |4809.95 |5084.21 |11010.73 {6302.34 |9106.54
L)

SO (mg/| 238.22 19.59 128.91 556.84 704.79 630.82 918.12 721.66 819.89
L)

HcCos 126.41 [116.88 121.65 134.42 131.06 132.74 141.39 132.40 136.90

(mg/L)

2 BRFE

1982 £ 4 AZRFE 3 A, ¥R OBFE LD Hy 35 BEHERTT H, 5 AE L0
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H, 35,9478 A RBIRE AEE, HASOERE TR, TAI B RS HHRES X4
HCEXM KRS BRI T K UESBINERIONSE D M L7 B 5 5%
1984—1992 SFJEFF R T ABAL R shK BRI R EREMKE T, FEFBAHEF
FRBTIEEMARNRBFAT A, RBXER 4RI ORD FRERANE
Bt R, MRILOENTDEREBRAEETTEEWE, AHHASERERT
o
3 HR&ER

XFRIT OENPERAINE, K FEEARDE 30 A, K R ERGETS,
1964) , 5t A B (2 2, 1980) , KPR MR (FL L BE %5, 1985) , FEIDWIE T A0, FAII
T SRR (KE RS, 1983b), ESEITPHRBR ZERIT,
3.1 EMHEEAESHRERE  RKILCOBPAEOZAMbREI=Z A, K
ERAEAE 1.1 TERTDOPEHIRE RS KRR BT B R TEE T, & 7
T4EHT G A IR 2Ok (R E M, 1987), B T I 9 B R FF B4 SE IR #E
> EA IR DA, I RR R R R AR, K REw, T8
AAT ARMBBE, B, EES B BB RN L ERBYRIRER, 5E BRERPR
WBERAEMRELALE, 9 TH, BELEETER (Chen et al., 1982),
3.2 EIPRIMRHR KIKBTHOED, B 32um X550, 9 R TA

#2 KIOEMNDENMARSBARLRSARkE
Tab. 2 Sediment types and depositional characteristics in waterway bottom in the

Changjiang River Estuary Mouth Bar Area

. B e oM R
my | mas | anD | fap | see | ans | aey | sep | sep peny

B

0.25
E 0-1125 56.00 | 12.30 21.00 10.00

0-1063 39.71 | 58.20 38.52 78.94 60.55 32.21 24.83 19.84 10.25 21.36
" 0.|016 1.25 | 17.75 43.53 11.81 15.26 37.14 36.94 40.90 39.17 24.69
4y 0.1004 0.92 5.37 8.87 3.95 1.63 10.29 13.59 18.23 24.62 21.12

0-|001 1.22 1.82 4.11 3.19 0.44 8.67 5.39 8.74 11.01 13.81
%) | <o.001| 0.90| 4.52 | 4.97 | 2.11 | 1.16 |11.63 | .25 |12.29 |14.93 | 10.03

MdP ) 2.97 3.60 4.33 3.46 3.48 4.72 4.62 5.26 6.01 6.33
A M2 2.98 4,00 4.72 3.70 3.49 5.67 5.28 5.94 6.66 6.92
E g1 0.50 1.46 1.67 0.98 0.77 2.59 2.62 2.52 2.60 3.03
5 SK1¢ 0.06 0.63 0.55 0.82 0.14 0.59 0.52 0.44 0.40 0.30
H KG® 2.02 1.93 1.65 4.04 0.65 1.09 1.47 1.17 1.07 0.88

1) BEE> 1992, K10 OBAR M R B RF Fof0 = 4K B Je 1 3R 600 M 8 R LR 3
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FIRTRIY, BAIZ A% 2:8, XEREPFEEI TP ROTRLE 2

B 2 WAL EP KA 6 RIURY, BRI 7 BA LE AR, BER
T ACE SO BN I RRIDEE , BN R BRI RO HE B, T AL RS 2
33 MWMREWEITHE  FENEDSIKRERERR R, T2 EK £
s S o8 RO, B/NT R A B ER £ B BT M (B3R, 1991a), KiLO
BB 8.6 pm, Hgh K JUE Y 0.0079 cm/s, TP R A I MR BRI 1m/s
Zt, FIRATRIESE, RUEEDLTHIRE MK ARAKR R @R
ERBRHABLIA, 1991b), REGRIT ORPEIHIE RS ER, WETEREIDK
BERBRE s RAK M v B 77 7E R BRI R, R M 08U i e, U Ry B 3
ARUGI, B EERH SRR BRI TR D64, M2, 8B EDH%ER
BRI KEBEREIER,
34 ZKRBIESEIIDAKEFRBFRAR /NT 32pm WABRKBIOEERHR, 5
ZPHY 92.3%, Ko Li YRR E B RE 46.6% (FR3S, 1983), XEHH dff
RGN Jevb , FERT R E E RN TR B0 ERS, RAESIKRBITME, X—MHESH
MAL TR A MRAX D, FEREEMREN, SEITERRREIZANEEEEL
B, B R A A 9 X 107°—13 X 107 i, BB R G S A R4, KiRH
AL ZE Eh K B K AN L RORL B s A MM SR B AE 19 X 107°—24 X 107 B, BB A R b i
H, RN BUSALE R /K R B, HEAHE 3, EREWEIR 1 5L 3 hLESKL
R sy MR, BHRIA SR 65%—70% 2% AR 2 ZERREE 10 X
107° Inf, YT IRAT L BRI A2 K 9 %5, IRt 7k /K B 3K 30 7 b 6 B R A kL VB 00 ¥ T B 3R
HbL, R F R ARTOALE, R5EMPHURTRBEAY 4, &LFHER, WMBRE
PARBIKRBETEOEABRK, BRBRT RO E TR K FRREEARE,

F3 KIODWHERARRIRITORS (%)Y
Tab. 3 Clay mineral components (%) of suspended sediments during flood and

drought seasons in the Changjiang River Estuary South Channel

B R | H,, H,, H,,

ig® I M ch K 1 M ch K I M ch K
HE| 64.4 13.4 15.5 6.7 | 66.9 9.8 16.1 7.3 67.0 9.6 16.4 | 7.0
d#FE | 66.5 10.9 15.7 6.9 70.4 6.9 15.3 7.5 | 69.8 6.2 16.6 | 7.4
2| 65.4 12.3 15.6 6.8 | 68.5 8.5 15.7 7.4 | 68.1 3.3 16.5 | 7.1

D9 ABERAE 2 1 AFREG>, MAEBEA, ch HERE, K 4BB A,
35 BFREHRSEMPEERFXRAZ RKOIOAVEESTRARISSE S8 W
BEBREARRGRE, A SR 200 K B IR0 307K 58 08 10 5 75 I A 301 , 40 22 72 JE 4R
S BRI, XTE R ROV B (R RE R %, 1977), % 4 HRERMM LS EWESTE
WEIRR, FRESELE REZENENBR, K2 %k, Bt , RIL ORI R S5

D KEE> 1992, RIOEBREDEARERIT 2ERDEABRERT R EHE—1%,369—375
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%, BEZHTRRFENATR EP A SRERONBIRE S HRE, HAEH
DUREA B, A—ESIESIE, SEENPERYD  BRERRZ RN #, B X
BOERBTHER, MES5RRLR. REEENECHTIZRECEE REHL
BEA)AYCr WELE R, NF 20% BMNBYEEFERK L (Allen, 1976), R
W, KO W EKEFBEEREAR E RSB, KB REE R BERZ %W 0
%, SHAM KRR RAEL, BRETRRN“GRY ", R F R R LRANED &
MRELPHEIOBPREESESK, B5RRTEBNPREES ERELES
FRHM, Bz, ZEIITPKIERERKEEMRREBANEAKR, MEEZ TP ER MR
A,
%4 RIORMAY. BRSERSE
Tab. 4 The characteristics of suspended sediments, fluid mud and bed sediments

in the Changjiang River Estuary South Channel

P ; 5 <0.004(mm)
& B ?E 5E {2 (mm) RBRE BASE
i
G-y | el B & (mm) T HiE s
2 1978.8 16 0.0114 0.0051—0.0138 | 0.003—0.016 17.1 4.5—-31.0
2 R 9 7 0.0198 0.0057—0.0330 | 0.003—0.016 27.8 6.5—47.2
B 8 10 0.0327 0.0054—0.0630 | 0.016—0.063 19.9 2.0—32.8

3.6 FKRBOMEHEL E-NHREHE, AENEDIKEEREGLEL A,
BEERAEEREE, Y%K, A KB ER LRI R REN, SPEA
DB AERZ K, Kl a RN Y, X~ AR IELSVKERITETR, YHkMEERRE
TG, 2RI U AT R A P B ARG, R BRI D MU R, R aeRz)
KEBITENGE R A% ENE, RS S RIOX R, RA MK MBI R, X2
R4 2% MR RIDANE , BrR B AR Bk IN, TERIREES S ENE AKRNVRERE
PR IPALA R, X L By 3% 1 BTl i B A 70 8K 8P 30 s /K R . T, S5 R ¥
WA A REIE MR E, B S BHRSE. LRAKRBBEREN, SESIKRE
BRI AR AR R, AR ENEIK R AR EREEAKN 1 5, X5k
RIRAFEEIRBKEA KT ERBERBITIRBT AR KILHSIKREERIBE I
#, 5 Nichols (1986) 7EIRR{ O BRI RFH MM T iBRARER -2,
4 4w

4.1  KITO4EbEr A B, VKB RMAKT ., WA RS WA e RENIE
AT, EEABLERKE GROE TR, S0 50 m/a FEFFRBEEM, A K
L= AR 5o F RIS = Ao

42 KIFBAHETSKEDSRERERNEGEBRREETWXFMHE, kHis
EREEH 9 X 107—13 X 107 B, FRA, B ERKBLEHA AR £ 3K RER
B YR B ER A0 19 X 107°—24 X 107 B, SR A NIFE SR KR B A & L /K REEIT
B, B8 T IR PRROER G, ¥ ARVNZRESS®RE, HE—HRIES
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B D, SR AER IR, WS LS D RERANEEEE
Ay, L SRRROERES G EEEHEBOKE, BT TR T EEMRNLA
k.

43 IT T TR 3R A I SR, B RIR B AR B R, TR
£ G TS B UM AR, R T R 52 2R, R E SR M5 5 SR R TN, B
T BRI, BT BT, AR e TR S I RO TR e
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THE RELATIONSHIP BETWEEN FLOCCULATING
SETTLEMENT IN FLOWING WATER AND
DEPOSITION IN THE CHANGJIANG RIVER
ESTUARY MOUTH BAR AREA

Zhang Zhizhong, Ruan Wenjie Jiang Guojun
(Estuary And Harbor Research Division, Hangzhou University, Hangzhou 310028)

ApsTrRACT

Based on the water chemical components, the suspended grain size and clay
minerals data in the Changjiang River Estuary South Channel, every springtide from
April, 1983 to March, 1984, and about a hundred flocculating settlement test data
on flowing water, which were undertaken in the circle water channel from 1984 to
1992, and the results of study on the fine sediments, fluid mud and bottom sedim-
ents, the formingprocess and mechanism of mouth bar were comprehensively studied.
It was shown that the mouth bar is the youngest active delta in the Changjiang
River Estuary during the flood season, while the area where the Changjiang runoff
and Taiwan warm current meet off the Changjiang Estuary was the strongest floccu-
lating settlement and most active fluid mud development. The illites and kaolinites
are flocculated and deposited at the salt water wedgehead where the water salinity
is about 9 X 10~*—13 X 10~* during flood time and the montmorillionites are floc-
culated and deposited in the salt water wedgetail where the water salinity is about
19 X 10~3—24 X 10~% during the ebb time, which show the essential regularities of
the horizontal deposition in the mouth bar area. The fluid mud lens which grows
and declines in a semi-month cycle produces a coarse and medium silt relic lens and
beddings, which show the essential regularities of vertical ccumultion in Chngjing
River Estury mouth bar are. The above findings provide the scientific base for the
comprehensive mangement and deep waterway desingand uses of mouth bar.

Key words Changjiang River Estuary Mouth bar Fine sediments Floccula-

tion settlement in flowing water



