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1 Me5I5k

1.1 REEAAA

2015 4£ 5 H—2016 45 A ,#hEL 9 & e
LUK s B VAR, H s — R 3 4
PAARIE Jg SR AL R AT (18] 1) o b1
FEAE L R P 1 b A e i J AT e 480K 58 4
(HG #£8h) , 3 B AEIL PP AR ALt 2 v S 47
FegoR 3 e (4% YU2, YE FI YE2 #£4h) , 1
FEJCIF- ¥ P4 b 3 e v Sk A7 T K 58 46 ( CX
FEM) 1 ATEIC -1 vh s i S A 7 R 38K 58 46
(MV AL T AEAEAC RSP 2R 1 O 3 T S AT
FE#KAZ 4 (ED F i), 1 A7 S0 RS-V 75 B T
I AT IR BOK 22 (BH AR ) L 1 AR R
SV R BB G R S AT R AR K S84 (CC FERL ) o
058 M AR T AT AF SR I 2K A L S
(ballast water log) (F2 1),
L2 EiFEYRE

I N AL EBOK B HEATHE iR o BRI

FYIET 10 LA HLEERAKS R, 25 10 pm
PR A 8 e AR BB AR T 50 mL SRARNR , 1%
TRORAT , B IRE R R daly (] SE 56 5, FH & AR ) [
SE , R IS )5 W4T 2 A 2 50 mL, Bt 0. 1 mL
i A AR B A i, B2 PR AR TR
PEATAH IS E S A T B, 5 AR R A M E 3
Fro

2 AR50

2.1 KA

LRGNt AR 4 1] 18 & 29 b (f 45748
FPEE RS, 36 2) o Hh Ak BE ] AR,
L3 13 Jm 21 b, 7 SRR R 72. 4% Q3R R E
i 8 Fh s HIBETT 3 Jm 6 i, o5 SR8 20. 7% , oK
GERP 1 M aREE T 1 JE 1 A, S B A EE3.5%
ARGEFR T My BT LR 1R, 5 RS
$3.5% 5t F B Ry vh i B 45 3E ( Skeletonema
costatum) ,

AU A 09 5 AR T BOK AR S, YE
YE2 CC F1I MV A i v FURG I 21 ik e 13265 X
HG F1 YU2 A ft v A D 380 ik 98 11 0 PR B8 T e 288 5
BH ity rPAs 0 0 Ak 58 T P S 1] 0 e T T Rn A
T4 ANTIERFIARY) . YE2 HG YU2 F1 ED #%
an AP B R =, PRI B 6 FPEliEREY) , YE 1 CC
FERA R D, AT 1 Fh s, HYskE
THREBE IR E BR

x1 MHEERREER

Tab.1 Ship information and sampling information

2 44 i TR e 4 Kith/d
No. Name of ships Sampling time The sea anea Ballast sites Water age
of ballast sites

YE YM ETERNITY 2015.06.18 JEARTEHEAILE 40°11° 187N 166°34° 127 W 62
CX COSCO XIAMEN 2015.08. 04 B fy e it 4 50°06°00” N 159°57° 00" E 57
BH BEAR HONTER 2015.10.29 AV R B 17°19°00” N 132°10° 00" E 12
YE2 YM ETERNITY 2015.11.05 JEAREHEAILE 44°09°007 N 151°52°00” W 61
HG HYUNDAI GOODWILL 2015.12.16 b AT 47°54° 18" N 174°17°00” W 68
YU2 YM UTMOST 2016.01.13 R AR 37°44°00” N 159°91° 00" W 29
cc CAP CLEVELAND 2016.04. 06 LA R 08°03°48” N 138°28° 12" W 137
MV MSC VITA 2016. 04. 06 AT 30°02°00” N 172°25° 00" E 9
ED EVER DEVELOP 2016.05. 31 IR RS 25°03°00” N 123°49°00” W 25
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Fig.2 The number of species
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Fig.1 Ballast water exchange sites

of phytoplankton in ballast water

of the Pacific Ocean
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Tab.2 The species composition of phytoplankton in ballast water

JrRIBE W i NL YE C€CX BH YE2 HG YU2 CC MV ED
Taxonomy Species name Latin name
b A Actinocyclus sp.
— BB Chaetoceros sp. .
— ol R i Coscinodiscus sp.
W [ i e ™ Coscinodiscus oculus-iridis + i "
AR [ i Coscinodiscus radiatus +
— R NFR Cyclotella sp. ¥ + +
LB NR Cyclotella striata + +
[ /N ER i Cyclotella cryptica
RN EE Cyclotella stytorum - +
TEBET] — e T Fragilaria sp. +
Bacillariophyta E R Melosira sulcata +
—FRHIE B Navicula sp. + +
EREE S| 0 Nitzschia +
T DRl Pleurosigma normanii + +
— i Pleursigma sp.
TR e Rhizosolenia stolterfothii + +
— IR Rhizosolenia sp. n
RS Rhizosolenia delicatula +
EIEES -3 Skeletonema costatum + i
— TP AT Synedra sp. + +
= fas - Trigonium reticulum +
KA frme ™ Ceratium macroceros 4
B KIE A" Ceratium praelongum +
Dinoflagellate AW Dinophysis caudata
T/ N D R g Prorocentrum minimum
— 7 Ji R Prorocentrum sp. +
TR i Prorocentrum micans +
T ] . .
Cyanophyta S fa R Anabaena osicellariordes +
Cfiiijhila — i e Scenedesmus sp. +

" AR ER

Note: *

is red tide species
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R CX AR R I & 2 113 g 3 A, H
BEIT2 )@ 2 A, 5 SR RE 66. 7% 5 IR T
IV FE TR AR MV RS AR 115 )8 5
P, O RESE T T 28 Ik T AU R PV R I
Ve BH AR S LRI 2 3 175 J&/ 5 Fl, fE#ET] 3
J& 3, o5 SR REY 60% 5 Fe A T AU K- VE R
BRIL I CC R AR I E) 1 [T 1 J&@ 1 A,
S TREBE TS B8 B TR PR AR g I
FRFIE AT ED A AR 2 2 7] 6 J& 6 FhiRliFfE
Y REBETT S J& S A, N SRR 83.3%

2.2 FEHRE

AR R 2 K B e A ) O X R B
(0.193 +0.134) x10° cells/L, H YE2 k577
WAy F R, 7 (0.283 £0.176) x10° cells/
L,YE # & i W A5 ) F B2 &/, o (0. 016 +
0.029) x 10’ cells/L,
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#ES
@gEZOO
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g“nloo
i
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YE CX BH YE2 HG YU2 CC MV ED
ARZFR46E Name of ships

B3 EMMESKZFFEYEE
Fig.3 Abundance of phytoplankton in ballast water

R PR 2 b BT b T 38 3 BT 45 SR R, Rk T
ORI ARG B Y YU2, YE il YE2 B g
() A 7 45 3 2 Ry (0. 156 + 0. 134) x 10°
cells/L; 2 T AU AR AL R /7 i 3 ) HG A
SR R A (0.233 £0.058) x 107 cells/L;
F AT AU R PG AL AT 7 ) CXAR it P U7 A
£ HE R (0.217 £0.189) x 107 cells/L; FE# T
AUV rp B v B MV RE S IR A T
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VY T T Y B BH A i P U AR P 2 T A
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costarum ) . Hh TR PE By UL B B OGO
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Research on the threat of phytoplankton in ship ballast water based on
ballast water exchange in the high sea areas

ZHOU Yi'?, BIAN Jiayin’, WANG Xiaoyuan'*, WANG Qiong'’

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire for
Research on the Ecological Security of Ports and Shipping , Shanghai 201306, China; 3. Marine Workstation of Zhoushan SOA,
Zhoushan 316000, Zhejiang, China)

Abstract; Analysis of abundance and biodiversity of phytoplankton in ballast water which was exchanged in
the high seas of the Pacific Ocean for the vessels calling for Yangshan Deepwater Port was conducted to
research the risk of phytoplankton invasion. A total of 4 phyla, 18 genera and 29 species (including variants)
of phytoplankton were detected in the samples, in which Bacillariophyta dominates the sample results, 72.4%
for Bacillariophyta ( common with 13 genera and 21 species), 20. 7% for Dinoflagellate ( common with 3
genera and 6 species), 3. 5% for Chlorophyta ( common with 1 genus and 1 species) and 3. 5% for
Cyanophyta ( common with 1 genus and 1 species). In all of the 9 ballast water samples surveyed, red tide
algae were identified and there was a potential risk of invasive alien species. The abundance of phytoplankton
after ballast water exchange in the high seas was much less than that of ballast water exchange in the domestic
coastal waters in China. The current ballast water exchange method can reduce the risk of marine organisms
invasion while the ballast water treatment system is required to eliminate hidden risks.

Key words: Yangshan Deepwater Port; high seas of Pacific Ocean; ballast water exchange; phytoplankton
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