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Fig.1 Study area and distribution of sampling sites
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Fig.2 Different XRD patterns of clay minerals of intertidal
sediments in Hangzhou Bay (S, 1, K, representing

Smectite, Tllite, Kaolinite, respectively)
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Table 1 Grain-size composition of surficial intertidal

sediments in Hangzhou Bay

i Ft B W FpRE ERA
SRR E
/% /% /% / m /m
dbE EEIME 2556 67.30 7.14 9.82 10.60
R 16.83  68.44 1473 18.58 19.64
FH 2193 67.80  10.30 12.87 14.18
B w2455 7135 4.10 11.13 14.18
P 18.48  76.08  5.44 14.78 19.92
¥y 2228 7312 4.60 12.34 16.18
BONTESEY 22.07  69.98 7.96 12.69 14.99
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Table 2 The features of clay mineral assemblages of surficial intertidal sediments in Hangzhou Bay

e , - <2 pm T+ /% HE
KRERLE R E AR /;: S léﬁ qﬁ?{” T l4mm UK
U EMME HLOla 30°18.439°N 120°49.172°E 13.4 5.1 67.1 16.8 5.5 5.6 | 11.0 4.0
HLO02a 30°19.840°N 120°51.252°F 14.4 5.2 67.2 12.1 7.2 8.3 I 154 55
HLO3a 30°22.383°N 120°54.200°F, 17.1 9.0 63.1 11.4 4.6 11.9 I 16.6 5.6
HLO4a 30°30.335°N 120°56.873°FE 17.3 6.4 67.2 11.0 4.9 10.5 i} 154 6.1
HLO5a 30°38.137°N 121° 9.554°E 15.8 4.7 66.8 13.6 4.7 10.2 | 149 49
HLO6a 30°40.033°N 121°14.619°E 222 1.1 68.4 14.0 3.8 12.7 | 165 4.9
HLO7a 30°42.244°N 121°20.114°E 19.5 3.9 67.2 14.0 3.4 11.5 i} 149 438
HLO8a 30°46.213°N 121°25.730°E 14.0 10.7 62.6 13.2 2.1 11.3 i} 134 58
HL09a 30°50.288°N 121°36.871°E 11.5 6.7 65.1 12.9 0.0 15.4 I 154 5.0
HL10a 30°51.006°N 121°44.044°F, 13.8 4.4 66.8 12.4 0.0 16.4 Il 16.4 5.4
HL1la 30°50.861°N 121°50.382°FE 15.5 3.3 69.3 12.0 0.0 15.4 Il 154 5.8
dbiEdiME HLO1b 30°18.439°N 120°49.172°E 8.1 5.2 65.7 17.7 5.2 6.2 I 11.4 3.7
HLO2b 30°19.840°N 120°51.252°E 8.0 4.1 65.3 13.4 7.9 9.3 I 172 4.9
HLO3b 30°22.383°N 120°54.200°F 10.8 1.3 67.9 9.3 1.1 20.3 I 214 73
HLO4b 30°30.335"N 120°56.873°F 13.4 5.1 62.8 15.0 4.4 12.8 i} 172 42
HLO6b 30°40.033°N 121°14.619°E 9.1 43 63.2 14.0 3.0 15.4 I 197 45
HLO7b 30°42.244°N 121°20.114°E 3.9 11.4 59.4 12.8 4.9 11.5 I 163 47
HLO8b 30°46.213°N 121°25.730°E 14.1 3.3 61.7 21.8 2.1 11.1 m 132 2.8
HLO9b 30°50.288°N 121°36.871°E 15.3 5.4 62.8 12.9 1.4 17.6 I 189 49
HL10b 30°51.006°N 121°44.044°F, 12.4 8.3 65.5 12.1 1.1 13.1 II 142 5.4
HLI11b 30°50.861°N 121°50.382°E 11.6 2.7 69.3 13.4 1.7 12.9 i} 146 52
MR EHM  HROla 30°13.523°N 120°45.204°F, 7.7 5.3 65.1 12.3 8.1 9.2 I 173 53
HRO03a 30°12.403°N 120°54.545°F, 7.4 5.4 63.9 16.0 6.4 8.3 I 147 4.0
HRO04a 30°16.783°N 121°02.039°E 10.3 4.1 66.8 14.8 4.2 10.1 | 143 45
HRO5a 30°20.106°N 121°06.551°E 7.8 5.4 66.8 13.1 3.7 11.0 m 147 5.1
HRO6a 30°22.130°N 121°15.428°E 12.7 8.8 64.0 12.7 0.3 14.1 I 144 5.0
HRO07a 30°17.649°N 121°26.389°F, 13.9 7.4 62.8 14.6 2.4 12.8 i} 152 43
HRO8a 30°13.178°N 121°31.081°E 22.9 3.9 66.1 14.2 1.7 14.1 i} 158 4.7
HR09a 30°06.655°N 121°35.738°E 24.3 4.2 69.7 11.0 3.5 11.5 I 150 6.3
HR10a 30°02.335"N 121°39.948°E 15.9 7.3 66.2 13.2 2.2 11.1 mm 133 5.0
HR1la 29°58.265'N 121°46.615°E 16.0 8.1 66.2 12.1 0.0 13.7 Il 137 55
BT HROLb 30°13.523°N 120°45.204°F, 6.1 0.0 66.5 13.3 10.0 10.2 I 20.1 5.0
HRO2b 30°12.673°N 120°52.614°E 8.0 3.0 65.3 16.3 7.3 8.1 | 154 4.0
HRO3b 30°12.403°N 120°54.545°F, 6.6 2.0 69.8 12.8 6.6 8.9 I 154 5.4
HRO5b 30°20.106°N 121°06.551°E 7.0 3.2 68.1 14.4 45 9.8 | 143 47
HR09b 30°06.655°N 121°35.738°E 20.4 0.0 67.0 14.4 4.4 14.1 | 189 47
HR11b 29°58.265'N 121°46.615°E 18.5 6.8 62.8 14.3 2.4 13.7 m 16.1 4.4
Jb e My 15.9 5.7 66.4 12.8 3.3 11.7 150 5.3
v - 35 10.7 5.0 64.4 14.2 3.5 12.9 16.4 4.8
Sy 13.3 5.4 65.4 13.5 3.4 12.3 146 52
R Ty 13.9 6.0 65.8 13.4 3.3 11.6 148 5.0
e T 24 11.1 2.5 66.6 14.2 5.9 10.8 16,7 4.7
Ty 12.5 4.7 66.1 13.7 4.3 11.3 155 4.9

B -1 12.9 5.1 65.7 13.6 3.8 11.9 16.1 4.4
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Table 3 Relative content of clay minerals in surfacial sediments in Qiantang river basin, Yangtze river mouth

and nearshore region of East China Sea

VAN R S I K Ch V+HIV I/K K
BRI R B 0.5 67.2 16.0 6.2 10.1 3.5 EN'e
ESANE| 1.9 65.9 13.5 5.8 12.8 4.9
Sy7KILH 1.5 61.3 21.0 6.7 9.4 2.9
RIEL O 22 67.2 11.9 8.0 10.8 5.6
[k bans] 6.0 67.3 10.5 7.7 8.5 6.4
R ] 2.7 56.1 19.7 7.2 14.4 2.8
il Ebans| 4.2 58.7 16.6 11.4 9.1 3.5
WY O 11.0 59.3 14.0 7.6 8.1 42
R R R )2 5259 6.5 72.4 10.6 10.6 6.8 RRGE S, 1984
5168 6.3 72.1 11 10.7 6.6
6652 5.5 71.9 11 11.3 6.5
DEB5 1 73 10 16 7.3 Liu et al,2006
DEB6 0 83 7 10 11.9
6.4 76.2 8.7 8.7 8.8 AR 1992
i Sans| yz01 6.3 63.7 13.7 16.2 AR
y202 3.9 66.5 11.4 18.2
y203 5.5 65.6 13.6 15.3
yz04 3.6 63.7 15.0 17.6
yz05 10.1 61.6 13.4 15.0
y206 9.0 61.7 14.1 15.2
y207 6.6 62.0 14.4 17.1
6.6 70.8 9.4 13.2 12.1 JEAEITAF 2001
10 65 14 11 4.6 A, 1988
N2 3.8 66.6 14.9 14.7 4.5 #Hk, 2008
N3 1.7 68.3 12.4 17.6 5.5
KT Tl 1.8 66.1 15.3 16.8 4.3 Al A R45 2011
KT mE 4.6 69.3 14.2 11.9 4.5 U H4F,2010
BN R B TR oK, 36 B R LA R SN -
FA VLA A 60 5 KV T AHAR K VAR 1 B B i 1) @ BRI
9 oy A E T A VAR 5 2 ph A 1 R s , Q s

i W) VR R A2 55, XN TS T2 R A A i 4 B AR
FH 3 AR AR, 5245 T B0 e s DU A
A ZITARRIE . A T Brbe M G 8 i R
FURUE K B IEVT B3RV KL iR AR
TR 2R DRI E i e R, S5 X TR G ™
YHATR AT, PRSI R A+ 52 R A 1.4
nm W) (SRR A +1E AT +1.4 nm o IERY) ) X = Fh
53 KU TS TR K R e IR A 8 0 ) 1l
g3 (362 M 3 AEREER ) =M E SR (K 3)
ZER R 3 FSTEYIIR S L AR B L RT B
XA IF R, X 78 53 Ul B &G 0 P 0 0 IR 1Y 45 s =
X, HE3F BN ERE S A T B AL
F1 DL AR T i AR = AP Ui B = ], Hoh R4 5 KT
TR o3 A IXAHIE

/
0.75
TR +3 S A%

0.00

B3 BTN R R DR B LT A BRI
WIS F AT AR R 3 A 2 B X L

Fig.3 Comparison among clay mineral assemblages of

surficial sediments in tidal flat of Hangzhou Bay and those

in upstream river mouth of Qiantang river Basin, Yangize

river mouth and nearshore region of East China Sea



320 ot M

E

934 %

F 25 R B GE T J7 2 6B T i e U A ) 2
T W EAE R AEAE S — 2500 B o SR FH DU 32 25
WA i OO AR T SR EE A, sk e
e L 1.4 nm S ET WHE —FAE 1.4 nm
W), LS TR WIAE & R FEAS X W 5 DX DT AR 432
I3 SETT BRI TR

TEXFWFFE XU AL AT 03 261, Jexd 26 3 B
S ETTRR D) A DU AN ZE 8 WA B R T IR R M
Br, IR — MR ST 2. e Z IR EE
THIYZE R B Ak FE DL DU AP RS T AR X & 1o A2
i BTG RIS . A5 R R A R VL Bl
ORI N —28 (A 28, TRV H AR i 30T+ 7L
BRSNS — 2K (B 2K) .

SRIGHEUINTE R L0 Wy AE i (3R 2) 5 HBTEY)
DA (3K 3) LTI RAS 0 . S5 R W, oF
FEXGURRYIREARG 5MA A L3R A 1B AP 250 2
Hr, Hi A SRR AR A — e A —Ek e —

121°
1

AR —FE R AR AN T, EERIETL RS
[T, EATTHE B 5% DX 3 40 A 78 e N TS R R, o
81% , At /# il A 204 . B ST 2 R
AL A — W A —5 B A —IE A S T AR
A—m A —5e A —5 B A—IE AKX LT
WA, BRI A AREGIRG YT, BIIEN 5T X A
BT, ST X AR Y 60.6% , i K 7E L
R, i 84.2% L ARAE R I fm i, R A RE SR R
PIRKEERARTER 4 L, rT LA I, Jb R VB DA
) HE R A IX B 430 B 285 /B LA TG AR 1L FF T
AR B2, R R A 2 T R R U LA
AERE,

B TS O B4 ok TR A2 R BT AR I, ARk 7%
W, KR R R SE R m (] 4) , XS TR
YIRIE A 5T TRt TNV T sk VD Y 2 ok
T8, — A3 AR VA () B 77 R VD BE R It BBt A
BUHE | 55— 43 M E KT U AMK R = f i i e

123

32°4
i
©

N | 320

* A

&
O AKFRIRTURY —€— BB
B BEEERITEY - - - E
TN
W B R "
O A mbks
@ Bk KIrOTEH
¥ B BT TR . 2008)

> BRERHHE RIURY
CRIAUE, 1984;Liu et al,2006)

310

*

9 0 9 18 27km
= —_ 3o

*

121°

T
122° 123°

K4 UM IR 2 TR LA S AT R 17 2 0 W) R 2R s 21 R
(&) A RERIEVTINA DU s 2651 BT 1 R UL )

Fig.4 The results of cluster analysis of surficial intertidal sediments of Hangzhou Bay ( Type A, Qiantang Basin-like

sediments; Type B, Yangtze river mouth and nearshore regions of East China Sea-like sediments)
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Fig.5 The comparison of clay mineral content between high intertidal sediments and middle intertidal sediments in Hangzhou Bay
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Table 4 Certain grain size composition of high and midle in-

tertidal sediments in Hangzhou Bay

o 0.1~0.9 0.4 0.4~2 1~2 <2
SREEOL

wm/ % wm/ % pm/ % pm/ % pm/ %

db R 7.48 2.57 13.13 7.01 15.9

LRRIN 5.32 2.00 8.67 4.64 10.7

FE IR 6.90 2.16 12.69 7.02 13.9

e 5.39 1.98 9.19 5.07 11.1
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Table 5 Features of clay mineral assemblages of vertical section sediments of tidal flat in Hangzhou Bay

- RAERIE Mo WER/ % e VK
/cm S I K V+HIV Ch
HRO2b 0 3.0 65.3 16.3 7.3 8.1 I 4.0
HRO2m 15 4.7 66.9 10.7 5.7 11.9 | 6.3
HRO21 25 5.1 67.5 8.3 11.7 7.4 I 8.1
HRO3b 0 2.0 69.8 12.8 6.6 8.9 I 5.4
HRO3h 5 2.9 60.7 14.2 8.5 13.7 I 4.3
HRO3m 15 3.1 64.4 12.8 7.4 12.2 I 5.0
HRO31 25 3.8 65.6 11.5 7.3 11.8 I 5.7
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Fig.6  The vertical variation curve of clay minerals of intertidal sediments in Hangzhou Bay
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Spatial Difference and Provenance of Clay Minerals
as Tracers of Intertidal Sediments in Hangzhou Bay

XI YaJuan SHI YuXin DAI XueRong LIU Zhao WU ZiYang
(School of Geographic Sciences, East China Normal University, Shanghai 200241, China)

Abstract; Intertidal sediments in Hangzhou Bay were collected and analyzed by XRD. The clay minerals distribution
characteristics and the source and origin of clay minerals in the study area were discussed by means of cluster analy-
sis, combined with the hydrodynamic characteristics of the Hangzhou Bay. The results showed that surficial sediments
in the tidal flat of Hangzhou Bay were mainly clayey silt and the others were sandy silt. The complex composition of
clay minerals in the study area were mainly illite, kaolinite and chlorite, as well as a few smectite and vermiculite and
1.4nm transitional mineral. According to each clay mineral’ s content, it could be divided into three kinds of combina-
tions: type I of illite - kaolinite - chlorite - vermiculite - smectite, type Il of illite - chlorite - kaolinite - smectite -
vermiculite, typelll of illite - kaolinite - chlorite - smectite - vermiculite. On the spatial distribution, the average con-
tents of smectite and chlorite in the northern shore were higher than which of the southern shore; while the average
contents of illite and kaolinite and vermiculite ( containing 1.4nm transitional minerals) in the northern shore were low-
er than which of the southern shore. Smectite in surficial sediments in high tidal flat was greater than in the central tid-
al flat, and the other clay minerals had no obvious difference. The clay minerals distribution characteristics are closely
related to the hydrodynamic and material source. The intertidal sediments in eastern areas of Zhapu in north shore were
significantly affected by the tide and Yangize River coastal current, the sediments were mainly from Yangize River and
the East China Sea. As a result of the input of Caoe River and Yong River, the proportion of deposits from Qiantang
River basin of sediments in the southern shore was obviously higher than which of the northern shore. The changes of
each clay mineral’ s content from bottom to top in vertical section sediments reflected the fluctuation of weathering in-
tensity in the source area.

Key words: Hangzhou Bay; intertidal sediments; clay minerals; provenance



