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Fig. 3 The percentage content distribution of sand, silt, clay in the surface sediment and salinity in the seawater
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Tab. 2 Linear correlation coefficients of the pollutant contents with sand, silt and clay
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Tab.3 Single factor pollution index of heavy metals in surface sediments of different regions

1% 5 P

Cu Pb Zn Cr As Cd Hg
KV O BARTIARIX (1 -1) 0.74 0.86 0.73 0.43 0.87 1.84 0.94
I A AR X (T -2) 0.46 0.42 0.57 0.32 0.64 0.55 0.21
KICPLREE AR X (T -1) 1.30 1.11 1.02 0.65 1.13 1.00 1.33
KILR IR R X (1 -2) 1.46 0.98 1.05 0.64 1.16 1.12 1.75
S5 K AL mm X (1) 0.91 0.73 0.74 0.45 1.22 0.61 0.92
5R B AR A UURUX (V) 0.34 0.58 0.55 0.34 0.65 0.43 0.29

AILVES, ZET-1 XAT-2 X, B Cr LIAMY 6
FMESEICE P RTEET 1.00, E 25 0RE

oo T-1 XA Cd AKX ) As I TI5 942
o H T -1 X Cd FaEZinds st EMRE, Tolik

Marine Sciences / Vol. 43, No. 8 / 2019 33



e IRkE REPOATS

H; HABIXIE Cu, Pb, Zn, As, Cd. Hg 6 T4 J&JT
=1 P/ T 1.00.Cr 1 PR 6 X34/ T 1.00,
TRINTESE, AR RERE.

3 &

(1) B X 358 3% 2 TR R 2 4 A1 22 B
B0 DXIRARRAIE o A 2 20 8 A (I A AE A LU 5 2R ) 22
8] “U” B A, FESUHITS YRR LUK S
WOk, 7ER VTR S A TR AR ) &R i, 7R
LR 5 P S BEHOR, 7EERYETT A TR 123°E LU
5. 31.1°N DAp 440 R o i o

(2) WFoR X IR Z TR Y T 253 b . Ry b
W W BB A U D 4 FhISTY, R G4 LR AR T LD
ROl E, FH & L5 38.0%F1 55.4%, At
TR,

(3) BHFFE X SRR 53 A 4 K2 6 DMK, 2050k
R CTEARTTRLX (1 -1) R 1 AR GTRLX
(1-2), KyTPPRERABIRX (T -1), KITKRHEH
FURX(M-2), SR X (), 5% B abEA UL
X (V).

(4)Cu, Pb, Zn, Cr, As, Cd, Hg Bk
HF -1 XA -2 K& EReE, [-2 KHIVIXEER
i, T -1 AT X AH X o BP0 Yo d 8 BT
ARI-1 XAT-2 XHEEHHE RS, TolEx
T, Cr DU R 5230 5 e 2534

& 3CHk:

(1] BRiiar. O R B 5 SR, dEat: 4%
A AL, 2007
Chen Jiyu. The Research and Practice for Estuarine and
Coastal of China[M]. Beijing: Higher Education Press,
2007.

[2] Chen Z Y, Song B P, Wang Z H et al. Late Quaternary
evolution of the sub-aqueous Yangtze Delta, China:
sedimentation, stratigraphy, palynology, and deforma-
tion[J]. Marine Geology, 2000, 162: 423-441.

[3] FAlfa, KT, il S KU -BUMIE B AR

TSR B ) BRIE B IR S A (D], AR, 2013,
68(5): 640-650.
Zhang Weiyan, Zhang Xiaoyu, Jin Haiyan, et al. Dyna-
mic sedimentary environment and the provenance char-
acteristics in Yangtze River Estuary-Hangzhou Bay and
its adjacent waters[J]. Acta Geographica Sinica, 2013,
68(5): 640-650.

[4] Folk R L, Andrews P B, Lewis D W. Detrital sedimentary
rock classification and nomenclature for use in New

[10]

[11]

[12]

[13]

Zealand[J]. New Zealand journal of geology and geo-
physics, 1970, 13: 937-968

YRl T RIL ATV ROk =M sh 1 i BRI
WAR[T]. KLU IR 534, 1995, 4(4): 348-355.
Chen Jiyu. Sediment dynamics and evolution of the mou-
thbar and subaqueous delta in the Yangtze Estuary[J].
Resources and Environment in the Yangtze Valley, 1995,
4(4): 348-355.

W70, W, Av A, SR RVTI DR EEEE(D].
HESWIVE, 1995, 26(S1): 23-31.

Hu Fangxi, Hu Hui, Gu Guochuan, et al. Salinity fronts
in the Changjiang River Estuary[J]. Oceanologia et
Limnologia Sinica, 1995, 26(S1): 23-31.

MRIL R, A EAL, S8, KU 0 AR PRR e 1) B R sk
IR H XS KR Z A PN f 2 (7], AR, 2001,
25(5): 55-57.

Chen Shenliang, Gu Guochuan, Hu Fangxi. The barrier
effect of plume front on the submerged delta develop-
ment of Yangtze River Estuary[J]. Marine Sciences,
2001, 25(5): 55-57.

AL, ERERE, AR BN L R T K W) s
o B A SCEE (IM. b mT: R I AL, 1992,
1-12.

Su Jilan, Wang Kanshan, Li Yan. Fronts and transport
of suspended matter in Hangzhou Bay. Oceanography
in China(2)[M]. Beijing: Ocean Press, 1992, 1-12.
XNB G . o FE Bl A o gk B8 OB [0, VA v b T 5 5
LM, 1987, 1: 3-16.

Liu Xiqing. Relict sediments in China continental shelf[J].
Marine Geology & Quaternary Geology, 1987, 1: 3-16.
ZRW, WP, BREAR, . AREHLE[M]. Jbat
Bhg i pert, 1987,

Qin Yunshan, Zhao Yiyang, Chen Lirong, et al. Geology
of the East China Sea[M]. Beijing: Beijing Science Press,
1987.

WA, RIEE, £FE. KRRk & TR Y 2
W), MRS A DU LT, 1984, 4(2): 67-76.
Shen Huati, Liang Juting, Wang Xiuchang. Reworking
of relict sediments on the continental shelf of the East
China Sea[J]. Marine Geology & Quaternary Geology,
1984, 4(2): 67-76.

Erpl, e, K&, S RIERAE D ILMITR
Yok BE A B KU R S5 (0], ¥ 5 W1, 2012,
43(6): 1039-1049.

Wang Zhongbo, Yang Shouye, Zhang Zhixun, et al. The
grain size compositions of the surface sediments in the
East China Sea: Indication for sedimentary environ-
ments[J]. Oceanologia et Limnologia Sinica, 2012,
43(6): 1039-1049.

sk, EROL, KRG, S BUNEE E IR
TR v o 4 R 0 0 A AR S TS G (D). B B AR

34 TEPERLF /2019 4F /46 43 45/ 45 8 1)



[14]

e IRkE REPOATS

(FIARRHER), 2008, 47(4): 535-540.

Zhang Chi, Gao Xiaojiang, Song Zuguang, et al. Heavy
metal distribution and pollution assessment in the sur-
face sediments of Hangzhou Bay[J]. Journal of Fudan
University (Natural Science), 2008, 47(4): 535-540.
WAL, e, AW, SF. KILOAMEER T
T o0 A R IR B FLRR B B R PR (] TR LB S
UL HL IR, 2013(6): 47-54.

Mi Beibei, Lan Xianhong, Zhang Zhixun, et al. Distri-
bution of heavy metals in surface sediments off Yangtze
River Estuary and environmental quality assessment[J].
Marine Geology & Quaternary Geology, 2013(6): 47-54.

TURYIE S RA A . RIELIFN[I]. BB,
2015, 35(12): 3906-3916.

Chai Xiaoping, Hu Baolan, Wei Na, et al. Distribution,
sources and assessment of heavy metals in surface
sediments of the Hangzhou Bay and its adjacent areas[J].
Acta Scientiae Circumstantiae, 2015, 35(12): 3906-3916.
TR, XK, EEH, SF. WL R i R
DUAR T 6 S b 3R AL 24 [J]. ¥ 3 T 5 58 DY 20 b o,
2005, 25(3): 15-24.

Zhang Zhizhong, Li Shuanglin, Dong Yanxiang, et al.
Deposition rate and geochemical characters of sedi-
ments in Zhejiang Offshore[J]. Marine Geology &

[15] Y&/NF, B2, BRI, 2%, UL K ARIE i %2 Quaternary Geology, 2005, 25(3): 15-24.

Analysis of surface sediment environment division and heavy
metal pollution character in Hangzhou Bay and its adjacent
areas

CHAI Xiao-ping’, WEI Na', REN Shi-jun’, MU Qing-lin', HU Xu-peng', DU Xiao-qin?
(1. Zhejiang Pvovincial Zhoushan Marine Ecological Environmental Monitoring Station, Zhoushan 316021,
China; 2. Zhejiang Ocean University, Zhoushan 316000, China)

Received: Feb. 12, 2019
Key words: Hangzhou Bay; grain size; sediment environmental division; heavy metal

Abstract: The grain size composition and heavy metal contents were determined in surface sediments of Hangzhou
Bay and its adjacent areas. The samples were obtained from two spring cruises in 2017 and 2018. The results
showed that the grain size composition of the study area was dominated by sand and silt, with average proportions
of 38.0% and 55.4%, respectively. The study area was separated into six regions based on the grain size distribu-
tions, including the Yangtze River estuarine modern deposition region ( I -1), Qiantang River estuarine modern
deposition region ( | -2), Yangtze River plume front region (Il -1), Yangtze River secondary plume front area (Il -2),
island weathering related area (Ill), and sandy relict deposition region (IV). The heavy metal contents were high in
regions II-1 and II-2 and low in regions I -2 and IV. A pollution trend was observed based on the contents of
Cu, Pb, Zn, Cd, As, and Hg in regions II-1 and [T -2, wherein more attentions is needed. However, the Cr content

was evidently lower than the background value.
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