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Analysis of exotic phytoplankton species and their invasion routes in Bohai Bay

PU A-min"**, ZHANG Bei-bei'”, JIA Peng"*’, WANG Qing—gai'”

(1.Environmental Engineering Assessment Center of Ministry of Ecological Environment, Beijing 100012, China; 2.State Environmental
Protection Key Laboratory of Numerical Modeling for Environment Impact Assessment, Beijing 100012, China; 3.Nanjing Water Group Co.,
Ltd., Nanjing 210002, China)

Abstract: In this study, we explored the factors underlying red tide disaster caused by exotic phytoplankton invasion in Bohai Bay. Based
on environmental impact assessment reports of construction projects and related literature in the past 20 years, we collected and collated
the information of exotic phytoplankton species found in the Bohai Bay and analyzed the main means of species invasion and the possible
effect of red tide disasters. The results showed that 17 species of exotic phytoplankton were found in the Bohai Bay, including 10 species of
Dinophyta, 5 species of Bacillariophyta, and 1 species each of Chrysophyta and Xanthophyta respectively. The results showed that 16 spe-
cies of exotic phytoplankton in the Bohai Bay contribute to red tide, except the Chinese box algae. These species enter the Bohai Bay main-
ly through the introduction and transmission of ballast water, and this should be monitored and managed at the port to prevent red tide disas-
ters.

Keywords: exotic phytoplankton; environmental impact assessment report; red tide organisms; ballast water
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Figure 1 Location map of Bohai Bay
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Figure 2 Alien phytoplankton red tide disaster in Bohai Bay
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Table 1 Record of large area red tide in Bohai Bay

AE4)Y Year Bif 8] Time MR Sea area e KB Maximum area/km? HREEHF Dominant species of red tide
2002 8H 10H IR i 20 RO
2002 8H15H INZRAE T 30 R AR
2004 6/ 12H T BT VA R 3200 KICHUEH
2005 6/12—10H S 3 000 R SR
2006 10 H 8—26 H PNESINE30 210 2N/ 77
2006 10—11 A A AR T T 1600 29|77 5
2007 11J19—22H R DU BRHIL 5 80 ERmINy i B
2009 5—6 )1 FE AV oS0 A 3 4 460 IR
2010 63—12H TRV Pt B 30 140 BOCH:
2013 77 5—8H i s 425 B DX AR R I 154 Bl B A
2013 7H16—25H DU 100 BOCH
2014 6 11—15H 7 5L I T R 228 TIEHE /N
2014 8—9 1 R T Vit 1 1K R0 V3 300 B RE S 2 IR SUIR A
2015 8—9 A DR T 0T 35 264 EZ7)/Gtap
2016 8—10H F RV S Ja 630 ZIP W EE VPRI BE T 2h T
BERI DT L0 RCHE R T o L e
2017 3—4 T s T I 160 RSP e T B AR AT A
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Table 2 The exotic phytoplankton species in Bohai Bay

o) ﬁ%*ﬁ%%ﬂ s eSS .
Sequence | 1¥toplankton Scientific name Taxonomic
speciles status

1 Tl 5t Prorocentrum minimum FHEEr]

2 S Prorocentrum sigmoides FHEEr]

3 PCEE Noctiluca scintillans FBE]

4 ZHIB Peridinium perardiforme ]

5 HEARIYT v L i Serippsiella trochoidea 3]

6 BRI 1L ARk Alexandrum catenella BT

7 LIV Cochlodinium polykrikoides — B 3]
8 VY B R Prorocentrum micans FHEr)

9 TE R 1L R Alexandrium tamarense FHEr)
10 KICHLE B Karenia mikimotoi FH T
11 e BB Bidduiphia sinensis fE#EI]
12 G 53 5 Coscinodiscus wailesii TESET ]
13 P AR Skeletonema costatum TERET]
14 I B Rhizosolenia styliformis e
15 EEE S Nitzschia delicatissima k]

16 BRIE b e
17 DN

Phaeocystis globosa Scherffel — 4z 317
Heterosigma akashiwo ]

22 BiBEIRFHEVNEERR
X I S8 S PE i HE ) e T IS IR AT, Sk 4 B
7N o IR A e A R T R R B (B

R3 BIBEIMRZHFEYNBESHI
Table 3 The ecological impact of phytoplankton invasion in Bohai Bay

AT EAE D Exotic phytoplankton f&.% Hazard
Tl 5t SRR, RN TETE DR R
S iy Jg HY El-wit
RO B TE IR, B T 60 b B0 2P , S B 2R A AR T SR ASE T A 2™ e BRI AL
S K AR 5T
EZilh SURARM, 1 ROK BRI S Al 7 A 2R R, S B N ST
PRI e HLE SUR IR, 1 K MRS TR AR, 2 T A 0 B
RN A IpNE SURA TR 7 A R DR R MR B R, Bk DR
Z IV SURA AR, 0 U
TRV I El-wni
P 1K PR IR DU R TR B R, Ak DR
PN AR {o¥ FEST WA 1 B 5 R0 BE 58 56, VA A SRR ZH 2L A0, S S R A T
e RIE R —
Ja PG 53 AR 5 BV 22 RELZE 5 45 1]
T A 1R AR 5 o ot U
BN e IR, A ERER
ESEE S A0 TE R , S BOKBUERK A A0, Sl FRpg fa DR AE T
BRI A e SR AT AR BT RN, bR R A0 Y T A 0 6 5 EAE T AR T 2 AR R M R R
|27 QUNA SRS N 5
BN ES R G T AR 5 RENE S0 WA 00 7 BRI 228 2%, IR SR BUAN L, 5 S AT
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Table 4 Time and place of the first discovery (or introduction) of exotic phytoplankton in Bohai Bay

R4 HEEIRFFFEYERZI(FEIN) B EF0

AN TR R JE 7 4 TR & B (5] A) First discovery (or introduction) SH Tk
Exotic phytoplankton Origin place Bsf [] Time Hb 45 Location References
FR I 35 LW R FNea 9]

J2 D JeZE 1990 4 T ARG (7]

BOLEE A A i —

Z eI 1996 4 AP [7,9-10]
bR T e L 5[] 58 7 BF 2000 4 AP [7,10]
BER T LK JbE it 1996 4 AU [7,9-10]

ZIRHEIL B AN 1998 4 JTARERIL DRI, [8]
TRV D Je it i i [9-10]
TR E A 1 K AN 1994 4 JTARRMG [7,9-10]
K G H A5t 1980 4 FiRiE (7]
TR G B R R R —
AR I B3 7 7 HHE L 1988 4 LR [9-10]
rh AR Rig A R —
SEIRARAE AR 2002 4F W CAGS I [7,9]
EXEE 3150 JeEm 1996 4F Frits [7,10]
BRIE bR e AT 1997 4F K [9,11]
R S 7S H A3 4 1 1985 4F KT [7,9]
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Table 5 Phytoplankton invasion and diffusion in Bohai Bay

SRR TR AR ) IA&ER i S E= BTN
Exotic phytoplankton Introducing method Diffusion path References
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