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Tab.1 Species diversity, abundance and occurrence frequency of ballast water biota found from 17 foreign ships(2006~2008a)

Cyanophyta 5 6 34.9 cells/L 0.353
Chroococcales 2 +
Oscillatoriales 4 ++
Bacillariophyta 50 187 1 282.8 cells/L 1.000
Coscinodiscales 73 T+
Biddulphiales 37 +++
Rhizosoleniales 13 ++
Naviculales 25 T+
Diatomales 13 +++
Surirellales 23 b
Achnanthales 3 +
Pyrrophyta 9 22 33.1 cells/L 0.647
Prorocentrales 1 +
Gymnodiniales 2 +
Dinophysiales 1 +
Gonyaulacales 3 +
Peridiniales 15 ++
Chrysophyta 1 2.3 cells/L 0.353
Silicoflagellatales 1 ++
Euglenophyta I 1 0.118
Euglenales 1 +
Xanthophyta 12 96.2 cells/L 0.118
Heterotrichales 1 +
Heterococcales 1 +
Chlorophyta 20 38 1 372.6 cells/L 0.294
Tetrasporales 1 +
Chlorococcales 31 +
Zygnematales 1 +
Desmidiales 5 +
Sarcomastigophora 1 1 03 /m’ 0.059
Foraminiferida 1 +
Mollusca 2 2 612 /m’ 0.118
Gastropoda 2 +
Arthropoda 26 42 30115 /m’ 0.529
Cladocera 1 +
Calanoida 24 +++
Cyclopoida 11 Tt
Harpacticoida 2 +
Mysidacea 1 +
Decapoda 1 +
Cirripedia 1 +
Brachyura 1 +
Annelida 2 120.0 /m’ 0.059
Phyllodocida 2 +
Urochorda 1 1 0.6 /m’ 0.059
Appendiculariae  Copelata 1 +
Other pelagic larva 4 25440.0 /m’ 0.294
B T e i + >70%, 30%~70% <30%; 2.
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2 List of some organisms found in ballast waters from foreign ships harboring in ports of Southeast China

Cyanophyta 40 Rhizosolenia alata t  indica
1 * Trichodesmium erythraeum 41 ﬁlftnltzlosolema hebetata var. semis-
2 * Trichodesmium thiebautii 42 Rhizosolenia setigera
Bacillariophyta 43 Rhizosolenia styliformis
3 * Asterionellopsis glacialis 44 Schroederella delicatula
4 * Bacillaria paxillifera 45 Skeletonema costatum
5 * Bellerochea malleus 46 Stephanopyxis palmeriana
6 * Bellerochea horologicales 47 Thalassionema nitzschioides
7 * Biddulphia sinensis( Odontella | 48 Thalassiosira subtilis
sinensis)
* Chaetoceros compressus Chrysophyta
9 * Chaetoceros curvisetus 49 Dictyocha fibula
o * Chaetoceros debilis Xanthophyta
1 * Chaetoceros denticulatus 50 Ophiocytium capitatum
12 * Chaetoceros didymus Euglenophyta
13 * Chaetoceros laciniosus 51 Phacus longicauda
14 = Chaetoceros lorenzianus Chlorophyta
15 * Chaetoceros peruvianus 52 Arthrodesmus subulatus
16 * Chaetoceros pseudocurvisetus 53 Closteriopsis longissima
17 * Chaetoceros diadema 54 Crucigenia lauterbornei
18 * Coscinodiscus asteromphalus 55 Pediastrum biwae
19 * Coscinodiscus centralis 56 Scenedesmus obliquus
20 % Coscinodiscus granii 57 Scenedesmus quadricauda
21 % Coscinodiscus jonesianus 58 Schroederia setigera
2 % Coscinodiscus radiatus 59 Tetraedron bifureatum
23 * Coscinodiscus wailesii 60 Tetrastrum hastiferum
24 % Cyclotella striata 61 Westella botryoides
25 * Cylindrotheca closterium 62 Micractinium crassisetum
26 % Ditylum brightwellii 63 Dictyochloris fragrans
27 % Eucampia zoodiacus Pyrrophyta
28 % Guinardia delicatula 64 Alexandrium catenella
29 * Guinardia flaccida 65 Ceratium furca
30 * Guinardia striata 66 Ceratium fusus
31 * Lauderia borealis 67 Ceratium massiliense
32 * Leptocylindrus danicus 68 Ceratium trichoceros
33 % Leptocylindrus mediterraneus 69 Ceratium tripos
34 0 * Melosira moniliformis 70 Dinophysis caudata
35 * Melosira sulcata (=Paralia sulc- 7 Karenia mikimotoi (  Gymnodin-
( ata) ) ium mikimotor)
36 % Pseudonitzschia  seriata 72 Noctiluca scintillans
37 *o Pseudonitzschia delicatissima 73 Prorocentrum micans
38 *o Pseudonitzschia pungens 74 Protoperidinium divergens
39 * Rhizosolenia  alata(=Proboscia
) alata)
3 ; o
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Tab.3 Comparison of species diversity and abundance of organisms found from ballast water among several Chinese ports

~
—_

2)

/

( Y «C ,
, pH)
2006-12 17« 1787 257 ( :2934.7 cells/L; 2 210d, 16 246
/ 100 200L; 60 : 3
2008-08/ ) ; 2 1324514 /m 5 38
160 77  10pum 5530 52
12
5 ¢ ) 2 6
1 1 24
1994-06 80pm 11 62 ( 0 850 /m®
1995-10/ ; ) 0 1500 mh S 20039 \
( 7 (3 B 0350 /m’ 4.8 10.7mg/L  [4]
(DO)
) )
1996-06 34 )
3 2 107 ( 15 : 550 cells/L( 20 16d;
1997-04/ 100dm®  10pm
( ) ) ) 4235 cells/L( ) 14 : 9 17d [5]
9 ( 21d /
1996-06 3 259 |
) 100dm’, : 436 cells/L ( 327 35.6( )
1998-02/ s 53 34 )
20dm 10um ; ) 838 cells/L( ) 344 35.8( [5]
( ) )
52
2002-03 Y 5 48 3500 cells/L;
2003-07 / ( ’ ) 6 18 ( 18< 11640 /m’; — ;
. ‘e -y e 115 /m (7]
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0.5dm’( ) 18 — _ 9]
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) pH7.44 8.46
23 ( 165 ( 48 : 2370 cells/L(84.6 2 36d/14 34 /
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/o o
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(
)
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Tab. 4 Composition of live and dead cells from ballast water samples fitered with a 20 pm mesh plankton net

(d) (><10%cells/L) (><10%cells/L) (><10%cells/L)
3.00 5 252.81 42.88 295.69 0.85
5.00 10 2.26 0.93 3.19 0.71
35.00 8 0.29 0.21 0.50 0.58
28.00 2 9.97 1.42 11.39 0.88
27.00 5 14.69 3.30 17.99 0.82
31.00 4 12.12 5.87 17.99 0.67
38.60 14 0.03 0.01 0.05 0.77
32.70 9 1.29 0.95 2.24 0.58
31.60 210 0.30 0.73 1.03 0.29
32.70 6 0.01 0.01 0.02 0.50
30.10 6 20.41 43.21 63.62 0.32
21.50 15 6.32 14.96 21.28 0.30
1/3
3 ANGEER® o
(1) 17
309 10 ( ),
32 117
2934.7 cells/L(20 () ,
160um) 32451.4 /m’(>77um) , ,
) ( )

[12]
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Plankton found in ballast waters of foreign ships harboring in
ports of Southeast China

YANG Qing-liang’, CAl Liang-hou?, GAO Ya-hui®, SU Zhan?, CHEN Chang-ping?®,
LIN Geng-ming', HUANG Mei-zhen?, LI Bing-gian® ', XIANG Peng’, XU Cui-ya®
ZHENG Hui-dong?, LIANG Jun-rong®, XING Xiao-li*, FANG Min-jie?

(1. The Third Institute of Oceanography, SOA, Xiamen 361005, China; 2. Fisheries Research Institute of Fujian,

Xiamen 361012, China; 3. School of Life Sciences, Xiamen University, Xiamen 361005, China; 4. Shanghai Mari-
time University, Shanghai 200135, China)

Received: Jul., 12, 2009
Key words: ballast water; plankton; alien species; red tide; coast of Southeast China

Abstract: Seventeen foreign ships (including 8 container ships and 9 bulks) entering ports in coast of southeast of
China were randomly selected as the monitoring objects. Temperature, salinity, abd plankton species diversity and
abundance in the ballast waters were measured. At least 309 taxa from seven plant phyla and five animal phyla were
found. The distribution characteristics and survival states of organisms were correlated with the age and salinity of
ballast waters. Release of ballast water from ships is a major vector for the introduction of exotic aquatic species.
Results of this study indicate that the potential risk for organisms invasion from ballast waters discharged from for-
eign bulk Carriers harboring in coasts of Southeast China should receive greater attention than those from foreign
container vessels.
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