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Fig.1 Site map of heavy metal sampling stations in the adjacent sea area

of Acipenser sinensis reserve in the Yangtze River Estuary
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Tab.1 Assessment grade of heavy

metal pollution in sediment
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Tab.2 The relation between the contamination

degree and potential ecological risk
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Fig.2 Seasonal variation of heavy metal content in surface seawater near

the Acipenser sinensis reserve in the Yangtze River Estuary
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Fig.3 Seasonal variation of heavy metal content in surface sediments near

the Acipenser sinensis in the Yangtze River Estuary
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Fig.4 Spatial distribution of heavy metals in surface seawater near
the Acipenser sinensis reserve in the Yangtze River Estuary
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Tab.3 The comparison of heavy metal contents in sediments of the study area and other estuaries

e & Concentration/ ( mg/kg)

<8 Area Hg As Cu Pb Cd Cr Zn
ZXT5E This research 0.353 6.79 4.88 2.92 0. 085 9.08 65.03
K911 Y Yangize River Estuary 0.131 7.64 4.58 9.35 0.063 - 38.21
#3911 1%2) Yellow River Estuary 0.044 11.60 22.70 20.50 0.105 21.10 23.90
ERYL 113 Pearl River Estuary - 93.20 37.40 37.00 0.260 41.10 78.50
+ 39675 5 {13 Soil background value  0.200 15.00 30. 00 25.00 0. 500 60. 00 80. 00
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Tab.4 Pollution index (P;) and comprehensive pollution index (P,) of heavy metals in seawater

4 Py P

Season Hg As Cu Pb cd Cr Zn ¢
#Z Spring 30. 906 0.022 0.984 4.420 0.721 0.392 2.494 5.667
H 7% Summer 7.218 0.254 0.352 7.367 0.216 0.027 2.500 2.520
FkZ= Autumn 18.232 0.071 1.159 4.503 0.162 0.013 1.592 3.647
£Z= Winter 251. 840 0.040 2.595 1.877 0.078 0. 064 2.327 36.941
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Fig.5 Spatial distribution of heavy metals in surface sediments near

the Acipenser sinensis reserve in the Yangtze River Estuary
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Tab.5 Pollution index (C;) and comprehensive pollution index (W,) of heavy metals in sediment

7

¢

Season Hg As Cu Pb Cd Cr Zn Wa
# 2= Spring 0.975 0.808 0.133 0.062 0.144 0.179 0.406 2.557
H 7% Summer 1.767 0.340 0. 140 0.049 0.169 0.114 0.434 2.324
FZ Autumn 0.543 1.114 0.134 0.095 0.235 0.125 0.712 2.657
475 Winter 2.937 0.602 0.193 0.024 0.500 0.216 0.517 4.522
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Fig. 6 Distribution of potential ecological risk index of heavy metals in the sea area near

the Acipenser sinensis reserve in the Yangtze River Estuary

http: //www. shhydxxb. com



730 A PN 29 &
AR LVANFIAE AR B, — 77 1 R D 4V 1 g 5 (3) : 898-903.

N S N v— sy i Sk <. /‘,)\ ik . =
DM 7 T RGP D st L (s (20 e
NI = s e ARR(39) 3 RARZLALR sl R, ’ PO
WL\ H ﬂénﬁgjlz‘ﬁiz{g D‘> ’ ﬂ?;ﬁkiﬁiﬁ ’ % ) ﬁ QUAN W M, SHEN X Q. Research on present condition and
ﬁmﬁ%mﬂ: Hg 'QY)T%R%EP%%?% HE'%*%%K%%‘%?% change tendency of fisheries environmental quality in the
%%‘@ﬁﬁ[m , H 5 F}@ﬂ(?}ﬁ?ﬁ%‘{ﬁ H. HEEEY Changjiang River estuary and adjacent East China Sea[J].
%}ET@@;%H%%% , Cu Xﬂ‘ [PQ@@%%@E{J%%W Marine Fisheries, 2004, 26(2) : 93-98.

J_Ej‘:’ 217 Mg/L:Atl] ﬁﬁ%mg%é‘;% CH(O 89 (3] oHms, M, &R, 5 RICOAESRIREES
’ . X b WF5ELT]. REK AR, 2006, 13(4) : 624-630.
we/L) A1 Ph (800 /L) KM T 4E 63 4 £ SHEN X Q, CHAO M, QUAN W M, et al. The current
éEﬁtHI%ﬁl]ﬂ]:u ,Cu EE%E qjﬂéﬁztl@}ﬂ:ﬂﬁﬂl ‘Z‘ﬁ, /f”t situation and restoration research of the Yangtze River
iﬁﬁ ﬁi‘ ;% 3:‘/[:{ s Pb j}: E Z’j_:‘ ’%’ 5[5[] EJ_L Iﬁ] EF‘ ﬁ:l /%% ﬁ-i estuarine ecosystem [ J ]. Journal of Fishery Sciences of
%—[4242{ 3 Xﬁ%%@%ﬁ@f%’ﬁﬁﬂi%ﬁﬁ%%% , China, 2006:13(4);5624630. N )
T4 )8 Hg(0.047 pg/L) .Cu(0.062 pg/L)ficd i?ﬁgﬁ? Tfiﬁﬁi&kgguﬁf)& o
N (S has i > TH 1, , : - .
(33 Mg/L)i’%}?j‘:ﬁ%?\]ﬁ?’f?ﬁﬁ%lﬂ@,ﬂ@ ZHANG Y P, SUN Z Z, LIN H S, et al. Analysis and
%%i%i%)ﬁ%ﬁ%ﬁﬂﬁﬁ%m] ,ﬁﬁxﬁm*’\l‘i evaluation of water quality in fishery waters of the Yangize
fl:@ﬁ‘]l[:]éié%ﬁl:)}%@( Tridentiger trigonocephalus) River Estuary [ J ]. Fisheries Science & Technology
E‘Jﬂ?ﬁﬁfﬂ, Cu.Zn ﬂ] Pb Xﬁ?%ﬁf?@ﬂ’\]ﬁéﬁ% Information, 2012, 39(5) : 23‘0-?33. ‘ A

g ) rrd e [S] TEHEE, TR, . KITER I
BESTI 10 136 A 167:g/L PRE BRI, A2, 2014, 33(4) : 112141127
}’\.UZE ’ i’{]%ﬁﬁﬁ%%ﬁ E]/‘J ] %{gﬁﬁ%—f E'Jifﬁ@%"z’]@ FANG M, CAI L, WANG C F, et al. Species characteristics
*@}&Ekﬂj}o LA J:'f%;%\ﬁéﬁﬂ , J{(?I H é’\lz i&ﬂ(iﬂﬁﬁéli\ and  resource  protection  of  Chinese  sturgeon,
)%' Hg E@ﬁ%ll‘iﬁj"jﬂingiigﬁg?ﬁ%?‘A’ Acipensersinensis, the rare fish in the Yangize River: A
ﬂjﬁ?ﬁ%ﬂ,ﬁfﬁﬁ/\, bﬂjt‘{’?é%{é? IEJ':JF}'E , ij]h/ﬁ\:jﬁ :elvzulzwl[]li Chinese Journal of Ecology, 2014, 33 (4).

ME_ H R jﬁ ¥ - .

%Jﬂ: J’J‘}jJHEIJO A, Cu Tn Cd H/J/‘:E'L‘ ﬁ% ri% [6] ZHUANG P, ZHAO F, ZHANG T, et al. New evidence may
ﬁj][]%”%% ’ ﬂj—gﬁﬁ% §UE:}JIUO Mgbﬁ%ﬁ;’é%’ support the persistence and adaptability of the near-extinct
Cu.Pb . Cr.Zn As ﬂE'I] Cd EI/\J ‘{%ﬁ%%éﬁ%ﬂiﬁiﬁﬁgﬁ Chinese sturgeon[ J ]. Biological Conservation, 2016, 193
IR i e AT 5 X AL BB A0 OR3P DX P 8 i X 3 66-69.
. . N “ ST S ey A Ky AL By R A B K L2
PO T Y g F T AL b e [ P A A TR AR
o PEETREN A I, LR WAL, 2009,
MR R RITTBAY) L i 1 35 &k o A AH — 2 B ZHUANG P, LIU J, WANG Y L, et al. The Yangize River
%ﬂ(iﬂjzﬁ’;]‘%ﬂ:ﬂjt%lg Eﬁ?ﬁﬁiﬁﬁ%ﬁfmi ’ IEIL: estuary nature reserve for Chinese sturgeon: Scientific studies
ﬂ{l,ﬂ\:ﬁ ?ﬁ% [Xiﬂj-(: , Bﬁ‘?ﬁﬁﬁ/\%ﬂ]\ﬂﬂﬁéﬁ]?&j’y and management[ M ]. Beijing; China Ocean Press, 2009.
BIFL T R TS R A0 (8] THLER B B TR R
NN s TR Z[T]. SRR E K, 2015, 38(sl): 419-
{54 B P T 5 e T 2 AR AP 7 A TR TR A o

N N 22 TN ’ :
jﬁ,ﬁ\ﬂ?{t{lDf'ﬁfiﬂ:ﬂﬁﬁiﬁﬁ)ul:ﬁi,xﬁﬂ? DING J, LYU X, CHEN M R, et al. Marine habitat
ﬂéﬁiié}:\ﬁ s ﬁﬁﬂ,ﬁ\:ﬂ(ijjjj /%'ft’:ﬁgg s ié% protection and management in Shanghai Coastal Area[ ] ].
E‘J*’%*}‘ﬁzﬁ ﬁﬁ& 5 jJH E: T {ﬁ jF/Q%X‘TE éi\ E E[/\J % Environmental Science and Technology, 2015, 38 (sl ).
%Q 419425, 435.

(9] EFH0GE, BRimiE, Bok, 5 RO hRE R XA
WEHILVEM [T]. R R %244, 2010, 19(5):
S 30k 674-678.

(1D BOREOL, PR, R, 5. A SR IL K DU WANG C F, CHEN J H, HUANG S L, et al. Preliminary
R o T o b R LIE A [T ] ARSI B evaluation of Yangtze Estuarine nature reserve for Chinese
2011, 20(5) : 898-903. Sturgeon[ J]. Journal of Shanghai Ocean University, 2010,

HUANG HJ, PING X Y, LI L, et al. Concentrations and 19(5) . 674-678.
assessment of heavy metals in seawater, sediments and [10]  FIAREE. K00 et 410 il A K 2 PE f s (G 2 RE

aquatic organisms at Yangtze River Estuary in spring and

summer[ J|. Ecology and Environmental Sciences, 2011, 20

http: //www. shhydxxb. com

FEID]. L. LR, 2018.

SUN L T. Growth, food composition and genetic diversity of



534

S A, A < YL T AR (g DX R A A S T A R S AR S XU AR 731

[11]

[12]

[13]

[14]

[16]

[17]

[18]

juvenile Chinese sturgeon ( Acipenser sinensis) in the Yangtze
Estuary[ D]. Shanghai; Shanghai Ocean University, 2018.
BUENS, REW, KITE, F. MIEERZEKESEN
ACRHIE B R (1], B AL44, 2008, 29(5):
1153-1162.

HE Z P, SONG J M, ZHANG N X, et al.
characteristics and controlling factors of heavy metals in the
South Yellow Sea Surface Seawaters [ J ].
Science, 2008,29(5) ; 1153-1162.
JRE, R, iR, % WSR2 E SR
i MRS RN (1], A2 BRI, 2015, 24
(3): 452-456.

ZHOU X B, MEI P W, PENG L L, et al. Contents and

Variation

Environmental

potential ecological risk assessment of selected heavy metals in
the surface sediments of Bohai Bay [ J ].

Environment Sciences, 2015, 24(3) ; 452-456.
HILLER E, JURKOVI C L, SUTRIEPKA M. Metals in the

Ecology and

surface sediments of selected water reservoirs, Slovakia[ J].
Bulletin of Environmental Contamination and Toxicology,
2010, 84(5) : 635-640.

PRUDEN A. Balancing water sustainability and public health
goals in the face of growing concerns about antibiotic
resistance[ J]. Environmental Science & Technology, 2014,
48(1): 5-14.

Bibwg, R, T, . AR ISR A RS
o V- T A K R AR [T ], M o oE
2016, 34(2) . 75-82.

YANG M F, ZHENG S H, XI Y Y, et al. The horizontal
distribution and affecting factors of dissolved heavy metals in
seawater of Dongshan Bay, Fujian Province[]J]. Journal of
Marine Sciences, 2016, 34(2) . 75-82.

KAUSHIK A, KANSAL A, SANTOSH S, et al. Heavy metal
contamination of river Yamuna, Haryana, India: Assessment
by Metal Enrichment Factor of the Sediments[ J]. Journal of
Hazardous Materials, 2009, 164 (1) ; 265-270.

PR, F58, BT, . R SRR E )R
Y S AR ITEN [T]. B K2R,
2017, 26(1) ; 85-93.

LUO K, LI L, LONG G Y, et al. Heavy metal pollution and
their ecological risk assessment in sediments from southern
Hainan Island [ J ]. Journal of Shanghai Ocean University,
2017, 26(1) : 85-93.

STAHL H, WARNKEN K W, SOCHACZEWSKI L, et al. A
combined sensor for simultaneous high resolution 2-D imaging
of oxygen and trace metals fluxes [ J].
Oceanography Methods, 2012, 10(5) . 389401.

ALy, ANHE, TR, AF. BIEEN O E SRS
RIS NEIEN [T]. P EFER S, 2010, 30
(5): 666-670.

AN L H, ZHENG B H, ZHANG L, et al. Occurrence of

Limnology and

heavy metals in surface sediments from estuaries in Bohai bay

and their ecological risk assessment[ J]. China Environmental

[20]

[21]

[22]

[23]

[24]

[25]

[27]

Science, 2010, 30(5) : 666-670.

Wk, BRIEDE, X204, & KU R 2RIy E
BIRITR SIS K TEOT (1], HEk 5365, 2013,
41(2): 160-165.

YANG H, CHEN G G, LIU H'Y, et al. Pollution of heavy
metals in the sediments from the lower reaches of the Yangtze
River and its potential ecological risk assessment[ J]. Earth
and Environment, 2013, 41(2) ; 160-165.

MR, WL, DA, 45 RILILRBUA iR B 4
JETE YA S I [T]. VLR, 2007, 31(3): 223-
227.

CHEN SL, HU G J, LI Y Q, et al. Heavy metal content
pollution investigation and evaluation of organisms in Jiangsu
Section of Changjiang River[ J]. Jiangsu Geology, 2007, 31
(3):223-227.

R, B, W, A KA ARl f 35 DR
AWIANE SR Cu,Cd Fl Hg (BURSIEN[T]. i
Ak, 2011, 33(2) : 159-164.
ZHANG H T, ZHUANG P, ZHANG L Z, et al
Accumulation and evaluation of heavy metals Cu, Cd and Hg
in prey species of juvenile Chinese sturgeons ( Acipenser
Sinensis) in the Yangtze River Estuary, China[J]. Marine
Fisheries, 2011, 33(2) : 159-164.

INAETE, WEEEE, EMERE, 4. 2006 4R E A FERKITA
NV T R8T e SR 2 Ve A TS ik A5 4 R 11 - THT 20 A1 R AIE
[J]. ¥FFE2EIESTE, 2009, 27(1) . 3743.
SUN W P, PAN J M, LV H Y, et al. Distribution of
dissolved trace metals in summer and winter of 2006 in
Changjiang River Estuary and Hangzhouwan Bay[ J]. Journal
of Marine Sciences, 2009, 27(1) : 3743.

AR R ] [ 5 B B R I R R, P E E
PRUEAAE TS 5125 GB 17378, 4—2007 3 o HL YT 25
4 R4 WAKATIS]. Abat: bR g kL, 2008.
General Administration of Quality Supervision, Inspection and
Quarantine of the People’ s Republic of China, National
Standardization Administration of China. GB 17378.4 -2007

The specification for marine monitoring Part 4. Seawater
analysis[ S]. Beijing; China Standard Press, 2008.

BICTE, MBI, 55 BV AR 15 YK 5%
HAESEESSWMN 1], ETFARE, 2005, 24(3) .
343-347.

CAI W G, LIN Q, JIA X P, et al. Synthetic assessment on
pollution level and potential ecological risk of heavy metals in
Kaozhou Bay[ J]. Chinese Journal of Ecology, 2005,24(3) :
343-347.

HAKANSON L. An ecological risk index for aquatic pollution
control. a sedimentological approach[ J]. Water Research,
1980, 14(8): 975-1001.

T, RAE, X, o KILOUIRRYE 4R 1 43 1
KW SRS ()], FRIEREE 4R, 2013, 33
(2):563-569.

FANG M, WU Y J, LIU H, et al. Distribution, sources and

http: //www. shhydxxb. com



732 SR PN T 296

ecological risk assessment of heavy metals in sediments of the 1344.

Yangtze River estuary [ J]. Acta Scientiae Circumstantiae, [35] Jtaibde, BeisE:, B, & RIEThMNBERZTIH

2013, 33(2) : 563-569. T AR ARSI R HEY BRI ] R
(28] JWeflsm, BWUM, SRR, & KILO RHARTEERE iz, 2018, 27(5) : 710-717.

DU T 4 8 o A RS A S FEF RN (], 1BV R SHI Q X, SHENG P C, FANG W P, et al. Ecological risk

S PUe s, 2012, 32(2) : 11-19. and bioaccumulation of heavy metals in the surface sediments

TENG D Q, LYU S H, GUO F X, et al. Distribution pattern inQiantang River[ J]. Journal of Shanghai Ocean University,

of heavy metals in surface sediments of the Yangtze estuary 2018, 27(5) : 710-717.

and adjacent areas and its ecological risk[ J]. Marine Geology [36] KOSCHINSKY A, FRITSCHE U, WINKLER A. Sequential

& Quaternary Geology, 2012, 32(2) . 11-19. leaching of Peru Basin surface sediment for the assessment of
[29]  BAM, JufEyr, SRR, 25 VT O R 40w v s an ik it aged and fresh heavy metal associations and mobility [ J].

T 4 8 Y 25 (B A0 A R OTBGE RE [ T]. Wi AE iR, Deep Sea Research Part II: Topical Studies in

2014, 36(11) : 101-110. Oceanography, 2001, 48(17/18) : 3683-3699.

CHEN B, FAN D J, GUO Z G, et al. Heavy metals [37] JHEIEAE, (LM, 346, 25 KU PR IEAs 4 0 A I Ol B

distribution patterns and sedimentary fluxes in fine-grained SRME RNV ARG )]. AT, 2010, 19

sediments in the Changjiang Estuary and its adjacent areas (12) : 2934-2940.

[J]. Acta Oceanologica Sinica, 2014, 36(11) . 101-110. TANG F H, WU Y M, FAN W, et al. Preliminary discussion
[30] &, X\&5, FIL. KILOVEY E 4R e R ek on phytoplankton distribution and its relation to the runoff in

BRAE S LR RIS VA [T ], 5 1 b 5 5 55 DU 28 #b R, the Yangtze River estuary [ J]. Ecology and Environmental

2003, 23(3): 3743. Sciences, 2010, 19(12) : 2934-2940.

MENG Y, LIU C Z, CHENG J. Geochemical characteristics [38] #ZME, #Bitd, £, & KILHBEHEZENFYE

of heavy metal elements in the surface sediments in the S BICR SIS IEN [T]. R, 2010, 34

Yangtze river estuarine area and evaluations of the bed (3): 69-75.

materials[ J]. Marine Geology & Quaternary Geology, 2003, DONG A G, ZHAI S K, YU Z H, et al. Evaluation on

23(3). 3743. potential ecological risk of the heavy metals in the surface
[31] 5kI%, IMEH, kB KILO EZ KR E 48 010 sediments of the Changjiang ( Yangtze ) Estuary and its

R S XS PEM [T, KP=RHE G iR, 2017, 44(4) . 177- adjacent coastal area[ J]. Marine Sciences, 2010, 34(3) .

180. 69-75.

ZHANG F, SUN Z Z, ZHANG Y P. Distribution (391 TFhlt, Mk, #ia, 4. K yiRY E 6 s A E

characteristics and risk assessment of heavy metals in BREAFMELT]. BEERl2, 2016, 37(3) : 917924,

important fishery waters of the Yangtze River Estuary[J]. YANS, FENG C H, LI Y Y, et al. Speciation and risk

Fisheries Science & Technology Information, 2017, 44 (4) . characteristics of heavy metals in the sediments of the Yangtze

177-180. Estuary[ J]. Environmental Science, 2016, 37 (3): 917-
[32] #H3E, Zeom, deail:, 5 BT ORI Z IR Y & 924.

ST YR B B AR bR A AL o B [T ] 3l Bk o 0 [40] EAIAL, ERE, £, & HWUIBYESRIES LR

2017, 38(2): 16-23. SEMERIFE[I]. BRI, 2013, 34(9) : 3562-3571.

HU Q, LI Q, HUANG B G, et al. Pollution status and the WANG S H, WANG W W, JIANG X, et al. Heavy metal

annual variations of heavy metals in the surface sediments in speciation and stability in the sediment of Lihu Lake [ J].

the adjacent sea water of the Yellow River Estuary [ J]. Environmental Science, 2013, 34(9) : 3562-3571.

Progress in Fishery Sciences, 2017, 38(2) : 16-23. [41] hakig, mRE, ¥, &5 fxtihAes g i 2tk etk
[33] fia&#, ke, $MAM, & R A TIRY T EE RS BT HE B0 460 AL B PR B2 e [ ], v B K = B2,

A JEBFER R A ()], B R, 2016, 35 2010, 17(4): 731-738.

(3):321-328. YAO Z ¥, ZHANG L Z, ZHUANG P, et al. Effects of

NI Z X, ZHANG X, CAI W X, et al. Distribution, antioxidant enzyme in liver and acute toxicity of Cu?* on

speciation and risk assessment of trace metals in surface juvenile Chinese sturgeon[ J]. Journal of Fishery Sciences of

sediment of the Zhujiang Estuary[ J]. Marine Environmental China, 2010, 17(4) . 731-738.

Science, 2016, 35(3) : 321-328. [42] =k, BhElE, BV, 55 58X h e 4 i 4
[34] RPN, BET, W%, % RiETMRERIEE SR KHCEEE R A SR AR B R (1], 2 HAER

AP [T]. PRI, 2013, 34(4) @ 1340-1344.
TANG Q L, CHENG J P, GAO H M, et al. Ecological risk
evaluation of heavy metals of the typical dredged mud in

Shanghai[ J]. Environmental Science, 2013, 34 (4): 1340-

http: //www. shhydxxb. com

(BB , 2012, 51(6) : 789-795.
ZHANG LZ, YAO Z F, ZHUANG P, et al. Accumulation of
Cu®* in different tissues and the effect on digestive enzymes

activities in juvenile Chinese Sturgeon, Acipenser sinensis[ J].



54 S A, A < YL T AR (g DX R A A S T A R S AR S XU AR 733

Journal of Fudan University ( Natural Science), 2012, 51 (447 JEY, &0, =2, & =ME4EMN KOS5 E
(6): 789-795. R B EEERLT]. RILEBEE S F 5,
[(43] o3k, Wk, BV, % S P EsEgaRRAL R 2009, 18(8) : 719-726.

ESHER[T]. NMAHAD2EMR, 2010, 21(2) ; 476-482. ZHUANG P, ZHAO Y, ZHANG L Z, et al. Toxicology of
FENG L, ZHANG L Z, ZHUANG P, et al. Lead three heavy metal ions to early life development of triden tiger
accumulation and elimination in juvenile Acipensersinensis trigonocephalus collected from the Yangtze estuary [ J .
tissues[ J]. Chinese Journal of Applied Ecology, 2010, 21 Resources and Environment in the Yangtze Basin, 2009, 18
(2): 476-482. (8): 719-726.

Distribution characteristics and ecological risk assessment of heavy metals in
the adjacent sea area of Acipenser sinensis reserve in the Yangtze River
Estuary

ZHANG Jiankun', YANG Hong', WANG Chunfeng' , CHEN Jinhui’”, WU Jianhui**

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Aquatic
Wildlife Conservation and Research Center, Shanghai 200092, China; 3. College of Marine Sciences, Shanghai Ocean
University, Shanghat 201306, China)

Abstract; In order to explore the ecological environment of the sea area near the Acipenser sinensis reserve in
the Yangtze River Estuary, the seasonal variation and spatial distribution characteristics of heavy metal
elements in surface seawater and sediments were analyzed. The comprehensive pollution index method and
potential ecological risk index method were used to evaluate the heavy metal pollution degree and ecological
risk grade. The results showed that the average concentrations of heavy metals Hg, As, Cu, Pb, Cd, Cr and
Zn in seawater in 2018 was 3. 852 pg/L, 1.948 pg/L, 6.362 pg/L, 4.542 pg/L, 0.294 pg/L, 6.201
pwe/L, 44.56 png/L, and Hg, Cu, Pb and Zn all exceeded national first-class seawater quality standards; the
average concentration of heavy metals Hg, As, Cu, Pb, Cd, Cr and Zn in the sediment is 0. 339 mg/kg,
14.815 mg/kg, 5. 055 mg/kg, 3.436 mg/kg, 0. 133 mg/kg, 12. 667 mg/kg, 75. 578 mg/kg, only Hg
exceeded the quality standards of the first category of marine sediments. The concentrations of heavy metals in
the surface seawater are higher in spring and summer, and higher in the sediments in autumn and winter,
which is mainly related to the seasonal variation of runoff into the sea. The spatial distribution showed that the
concentration of heavy metals in the core area of the Acipenser sinensis reserve was higher, and the Hg, As and
Zn elements had an obvious enrichment trend. The comprehensive pollution index of heavy metals in seawater
is greater than 5, which is at a serious pollution level, while the comprehensive pollution index of sediments is
less than 5, which is at a low pollution level. The potential ecological risk coefficients of seven heavy metals
are Hg > Cd > As > Cu > Zn >Pb > Cr. Except that Hg is at a very strong level of ecological risk, the
other elements are at a low level of ecological risk. The comprehensive potential ecological risk index of heavy
metals is at a strong level of risk.

Key words: Acipenser sinensis reserve; seawater and sediment; heavy metals; pollution assessment;

ecological risk
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