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Abstract About 30 species of exotic marine organism have been introduced to China for mariculture and
planting at present including ten species of fish two species of shrimp nine species of mollusks one
species of echinnoderm four species of alga and two species of halophytic weeds. Among the alien mari-
culture species only a few of them such as kelps Laminaria japonica and Undaria pinnatifidab and
scallops  Argopecten irradians and Patinopecten yessoensis have been developed into industries and
brought big economic value. Most of them have failed to succeed in culture and perhaps produced poten-
tially adverse impacts on native marine ecosystems. Over 27 aquaria have been built in the coastal cities
in China in the last decades and hundreds of marine ornamental plants and animals were imported and
exhibited in these aquaria. Hundreds of exotic species were transported to the harbors by ship hull foul-
ing boring dry and semi-dry ballast and water ballast in China.

The alien marine species have produced a great deal of destructive impact on the native marine eco
— environment. First the exotic marine species compete with natives. For example Spartina anglica
was introduced to Fujian Province coast from Britain and cultured on the beach but the weed has exiled
native fish shrimp and mollusks and killed the mangrove on the beach in the past years. The decline of
the native echinoderm Strongylocentrotus nudus on the coast in Dalian corresponds closely with the arri-
val of another echinoderm Strongylocentrotus intermedius from Japan which was introduced in 1989 for
mariculture and can compete for food with the native urchin. Second mating between some alien and n-
ative species can lead to an extinction of the native marine species by replacement of its genes. For exam-

ple the Japanese scallop Patinopecten yessoensis can hybridize with the native species Chlamys farre-
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ri because they have a similar propagation period and have completed hybridization in the laboratory.

Thirdly pathogens can be introduced by alien species. For example large scale mortality broke out in
in 1993 and has con-

tinued to date. One of main reasons was that propagules of Japanese shrimp Penaeus japonicus

the northern coast in China among maricultured Chinese shrimp Penaeus chinensis
with vi-
rus pathogen was introduced. Fourthly brown tide harms more and more of the coast in China. Many
species of red tide alga are believed to have been introduced in ship water ballast and are considered to be
responsible for the ecological disaster.

We proposes the following strategic recommendations on invasive alien marine species management in
China 1 2
quarantine of imported alien marine organisms and their products 3 take integrated measures and poli-

4

limit the introduction of alien marine species for mariculture or planting strengthen

cies to prevent and eradicate harmful alien marine species establish an effective and harmonious
management system for alien marine species.
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18 000 km 1.1

459

500 m’ 6500
3 000 000 km’
1/3 20
278 1/10
5 44 Cteno-
phora Chaetognatha Echino- Scophthalmus maximus
dermata Hemichordata
Urochordata 12
38 3
10 000 t 28 ~
30°C 1 ~2C 21 ~
22C 7°C 14 ~
17C 12 ~40
1998 20
50 1992
3000
Carlton 1996
Sciaenops ocellatus
2 ~33°C 10C
10 2 18 ~25°C
9 1 4
4 5
20 90



460

1998
Salmo gairdnerii
1874
0~
30°C 3 ~24%C 12 ~18C
1959
1983
2000
Anguilla anguilla
1000 t 500 t
8 ~31C
22 ~26C 25C 29
~31%C 32 ~
34C 2-~4
20 90
2000
Fugu rubripes
9 ~28C

16 ~23°C 8 ~

20 8 ~24
12 ~ 32

2000 “

" 2000

Biodiversity Science 9

50

1957
Orehromis mossambica

1983

1978
0. niloticus
0. aureus
16 ~40°C
24 ~32°C 32
21.5

2000
Morone
saxatilis
Lates calcarifer
1.2
20 80
Penaeus chinensis
Penaens van-

Penaeus japonicus

namei

Penaeus japonicus

12 ~20 c¢m 95 ¢

1987 1993

Penaeus vannamei

0~72m
23 ~34%C 28 ~32%C 5 ~
40 10 ~25 100



12 em
20 70
1/3 1988
1993
2000
1.3
20 80 90
Argopecten irradians
6 cm
1 ~31C 21% ~35% 1981 ~
1982 3
1986
20 80
90
1997
1991
Argopecten irradians concentri-
cus
1997
Patinopecten yessoensis
20 cm
900 ¢ 17 ~
23 10 cm

145 ¢

461

5~20C 15C
5%C 0C
23°C
25C 20

6 ~60 m

80

1984

200 000 t

Crassostrea gigas

8 x10° t

40°C 10 40

1998
20 80

80
Haliotis rufescens Haliotis ful-
gens

Haliotis dscus hannai 2

90
Panopea abrupta
Mercernaria mercernaria

Pecten maxima



462

1.4
Strongylocentrotus intermedius
1989
500
2000 300

t

14

5~6 cm 1997
1.5
20
60 70
Laminaria japonica 1860 11
" 1927 ~1928
1996
1985

Undaria pinnatifida

Biodiversity Science 9

20 50
1985

20 60

Macrocystis pyrifera

70 ~80 m 180 kg
30 cm 50 m
20 80
1998
Eucheuma amakusaensis
2

Spartina anglica
20 ~ 150 e¢m

1963
1998

Salicornia bigelovii 1978

5% “ ”
20 90



3
6
21
1999
Caulerpa taxifolia “ ?
4
16
Alexandrium catenella
A. colorticula A. tama-
rense Amphidinium carterae
A. Klebsii Dinophysts fortii
D. acuminata D. acuta
D. caudata D. rotunda
Guinardia flaccida Gymnodinium

G. rhomboides

breve
Prorocentrum micans P. mininum

Protogonyaulax tamarensis

2000

5.1
20 80

sp.-

5.2

5.3

2000

1997
5.4

463
12
200
20
1992 ~ 1993
Mgtilopsis sallei
Balanus
Crassostrea sp.
Ruditapes philippinarum
Perna viridis
Stronglocentrotus nudus
2 ~4 4 ~
2
1993
1996
Choi & Park



464

30
2001 6 30

6.1

30

6.2

Biodiversity Science

6.3

6.4

6.5



6.6

1985.
116,122 ~ 134
, ( ), 1987

465

, 1996.
17 ~25
( ), 1998.
, 195
, 2000. . , 3: 38 ~
39
, , 1997.
, 6(2):60 ~67
, 1999.
(3):90 ~93
( ), 2000. . :
469 ~ 479,492 ~ 493,507 ~514, 546 ~550
, (), 1998.
, 139 ~153,154 ~ 156
( ), 1998.
87,413
) ) , 1986.
. , 17(5): 367 ~374
> , , ,1997.
. , 28(2):146 ~152
, , , , 1984.
. , 36(5):38 ~45
( ), 2000.
: , 45 ~48
Carlton J T, 1996. _—
) ,75/76: 11, 14
Choi K S, Park K I, 1997. Report on occurrence of Perkinsus
sp. in the Manila clam Ruditapes philippinarum in Korea.
Korean Aquaculture, 10: 227 ~237 (in Korea)



