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Fig.1 Location of sampling sites and dumping zone

7K R W I B 4G KR K IR VAR B pH
f#E(DO) fb2ETEHE (COD) 4485 48 FF B
R HERER a, ATHEAETY . A ALt

i AU AR R LA

pRE et/ LRl BN = RORARER iKY/ TR iaIL Y
FRWIAY) . TURYI A RAE A 1 -4.6,
8.9.13.14.16.17 5 11 />,
1.2 EmRXESSH

JIA R Bt R SR 55 0 D R g v s
ML) (GB17378.5—2007) 347 . BT
FERRTE 12 h 8 24 h oA sEse, HoAdae f dn
WK EEESE, AR E G BSL 8= .
1.3 BEGtaH

FIH surfer 8. 0 A H FEHLE. 31
DK B IR A W 45 & TR AR S UL
RF-BME . T IFAE Y FP 2 Z AR A Shannon-
Wiener 1550155, AR N

H'= - 3P log,P, (1)

K :H B EGs IFMEEG P, =n/N(n,
JE L A EEL N S 2 ER YR AR
0 o

2 BERE

TSR Y X 5 i iRk R R
1 Ry XA A B X 57 5 XK i
MRS T, AERZERKHEFH DO E575HE
X & B e, H R O3 A B X, 4 43 X B Ao
WERZEEKPIEEY) CuPb Cd.Zn Hg As . f4
THZE LA K COD ¥ 2 BUHE| X > 5if8| X ShE > 5

2.1

F1 EEX EESNEX R FFERE KR

Tab.1 Water quality comparison in dumping zone, external dumping zone and mariculture zone

1018 X SMHIX FREHIX
R dumping zone external dumping zone mariculture zone
SrpTeEtR
analyzed indicators ol k)= ol k)= ol ik
surface layer bottom layer surface layer bottom layer surface layer bottom layer

J{& Mean SD #J{H Mean SD J{& Mean SD #J{H Mean SD J{& Mean SD #J{H Mean SD
DO/ (mg/L) 9.59 4.23 9.15 2.27 10.53  3.68 10.06 1.97 10.66  2.19 10.66  3.15
COD/ (mg/L) 1.63 0.20 1.94 0.53 0.95 0.49 1.25 0.86 0.82 0.78 1.24  1.07
Cu /(ug/L) 10.9 2.89 18.8 4.2 3.68 0.83 4.81 1.31 2.74  0.97 3.07 1.05
Pb /(ng/L) 5.81 1.13 7.85 3.73 3.11  0.45 3.93  0.95 1.31  0.45 2.64 0.65
Cd /(ng/L) 0.123  0.037 0.177 0.054 0.077 0.041 0.122 0.038 0.082 0.019 0.102 0.032
Zn /(ug/L) 31.1 14.0 57.2 27.8 19.3 10.9 25.7  21.5 16.7 9.7 21.0 11.8
Hg /(png/L) 0.059 0.032 0.047 0.038 0.037 0.029 0.023 0.011 0.019 0.002 0.011 0.007
As/(pg/L) 1.082 0.689 1.440 1.365 0.866 0.439 0.866 0.612 0.631 0.064 0.657 0.165
£/ (mg/L)oils  0.089  0.045 - - 0.046 0.021 - - 0.036 0.011 - -
BT/ (mg/L)SS 135 42 160 64 184 30 128 52 81.3 29 124 56

- " RARARIAE, Note:

- Not surveyed.
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Fig.2 Horizontal distribution of Pb
in surface waters in dumping zone
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Tab.2 The contamination of surface sea water, contrasted with other sea areas and the standard pg/L

N TG

oils references

Zn Hg

Cu Pb cd
AR AW,
this survey
s 2010 4E
Lianyungang Year 2010 1.9 0.21 0.01
T B i) X
Qingdao dumping zone 7.17 2.90 1.11
L
A E B X 8.87 6.20 0.285
Yantai dumping zone
P s, 5.7 2.1 Lo
Yangshangang sea area
ﬁ%%fﬁﬁ.ﬂ@ 516 5 05 0.2
Huangmao dumping zone
PRS2 10 s S

Standard( Class Two)

2.36~16.9 0.79~6.85 0.034 ~0.197 10.9 ~42.4 0.011 ~0.072 0.32 ~1.42

24 ~98 AL this study

0.4 - - 42 [17 -18]
21.52 0.041 - 28 [19]
26.25 0. 066 - 17 [20]
104.1 0.50 3.1 14.9 [21]
13.4 0.009 1.21 - [22]
50 0.2 30 50 [16]

T =" FRARIWA, Note: “
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—” Not surveyed.
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Tab.3 The contamination in surface sediment,contrasted with other sea areas and the standard mg/kg

Cu Pb Cd Zn Hg As TOC 23
references
zk:ﬁsﬁifv}iﬁ 8.4~41.3 5.32~29.3 0.04~0.27 31.3~93.2 0.032~0.010 4.53 ~18.4 0.5~1.8 A3 this work
harilgyuz—r?gﬁgonle(:rﬂ;OIO 48.31 24.86 0.18 - 0.056 11.58 - [23]
Lani(‘afﬁﬁﬁfmne 12.07 8.07 0.16 25.21 0.059 - - [24]
Y ‘ é@i@ﬂz 8.87 6.20 0.285 26.25 0. 066 - 17 [20]
antai dumping zone
Jim}ifil;l ﬁﬁ@fmm 3.36 1.16 0.105 9.63 0.065 - - [9]
. El\ﬂﬁ)‘i{ﬁ.ﬂz 30.0 75.6 0.196 215 0.091 - - [25]
Xiamen dumping zone
Stan dﬁg%%;; ?sOne) 35 60 0.5 150 0.20 20 2 [26]
. “ - "FRAKRJE, Note: “ —” Not surveyed.
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Tab.4 The marine organisms index of dumping zone, external dumping zone and mariculture zone in Lianyungang

YR phytoplankton Y7 5h4) zooplankton JEAEZNY) benthos
. W density ZREAER WL density JRE weight ZHRPEIRR L density R weight IR
X g /( 10* 4~/ m®)  diversity index s /( 10* 4~/ m*) /(mg) diversity index  fhajegy  ( 1044/ m®) /(mg) diversity index
areas - . 3
O L L~ R L S e S L S L S
mean mean mean mean mean mean mean mean
ﬂﬁ{ﬁ“z 31 376.2 39.2 2.76  0.28 14 234.5 34.2 854.9 22.6 0.95 0.14 8 13.1 1.4 22.6 12.4 0.8 0.32
dumping zone
SHEX 33 401.3  60.1 3.04 0.14 18 346.1 24.2 1075.1 45.8 1.35 0.31 10 36.5 15.3 33.7 9.2 0.75 0.14
external zone
FRIHIX
mariculture 42 573.7 45.3 3.53 0.16 26 764.2 44.6 2031.5 74.2 2.07 0.42 16 55.4 10.5 121.4 24.5 1.78 0.39
zone
T 2 425.8 42.5 3.21 0.13 38 542.9 38.9 1871.3 56.3 1.43  0.28 23 46.0 9.4 58.8  20.4 1.09 0.53

surveyed area

e LEK
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B
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03 112
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s 5 3 5 5 %M%
e = N ey Id()llusca
20% DB RENY
o B B Chordata
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=
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Fig.5 Composition of benthos
in three surveyed zones
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Evaluation of the impact of ocean dredged materials upon the ecology and
environment in certain Lianyungang sea areas

TIAN Huijuan'?, LIU Jitang’ , LU Haibin?, ZHANG Rui’

(1. Jiangsu Marine Resources Development Research Institute, Lianyungang 222001, Jiangsu, China; 2. School of Geodesy &
Geomatics Engineering, Huaihai Institute of Technology, Lianyungang 222005, Jiangsu, China; 3. Lianyungang Marine
Environmental Monitoring Station, the State Oceanic Administration Bureau of China, Lianyungang 222042, Jiangsu, China)

Abstract: To explore the impact of dredged materials upon the marine ecological environment, surveys of
water quality, sediments and marine organisms were conducted respectively at seventeen sites in Lianyungang
dumping area and nearby waters in March, 2014. For the sake of study the sea area was divided into dumping
zone, external dumping zone and mariculture zone. Marine pollutants and biological indicators of the three
zones were compared in pairs with an aim to explore the status quo of phytoplankton, zooplankton and benthic
communities and the differences in between. Hence a more comprehensive evaluation can be made over the
impact of dredged materials upon the marine ecological environment. The survey results were presented as
follows: (1)Dredged materials constituted the major source of heavy metals in the dumping zone, and exerted
influence upon the external dumping zone under the diffusion effect. The heavy metals content in seawater and
sediments ranked as dumping zone > external dumping zone > mariculture zone. (2) Indicators like
chlorophyll a and phytoplankton did not differ much among the three zones, which implied that phytoplankton
were not seriously affected by dredging activities. (3) By comparison the benthos in dumping zone displayed
fewest species, relatively lower habitat density and biodiversity index, which indicated the obvious change in
ecological environment and apparent negative impact from dredged materials in the zone.
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