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Current status of ballast water and aquatic organisms transferred
from and to Japan

Takuo OMURA"*, Tomotsugu Noma”, Kunihiko KITABAYASHI”,
Katsumi YosHIDA” and Hideaki SAIT0”

Abstract : To clarify the current status of ballast water and aquatic organisms in the water
transferred from and to Japan, available information on the transferred volume of the ballast
water and the migration of aquatic organisms in Japan was reviewed and summarized. It was
made clear that Japanese export of ballast water is approximately 30 folds of its import, show-
ing that Japan is an export surplus country of ballast water. Among various organisms mi-
grating with the ballast water, molluscs and crustaceans were found to be the most
substantial. We stress the importance of repeating this kind of revewing research after the im-
plementation of the Ballast Water Convention (International Convention for the control and
management of Ship’s Ballast Water and Sediments), and can evaluate the effect of the treaty.
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Table 1. Reference data collected.

Natural History Report of Kanagawa, 10, 1-7, 1989
Forcus on IMO, Internationnl Maritime Organization, 1998
Kurosyouzoku no Shinnyusya, Kouseisha-kouseikaku Co., Ltd, pp.125, 2001
Handbook of Alien Species in Japan, Chinin Shokan Co., Ltd, pp.390, 2002
Japanese Journal of Benthology, 59, 19-95, 2004
Bulletin of the Plankton Society of Japan, 51 (2), 101-118, 2004
Nippon Suisan Gakkaishi, 73 (6), 1115-1159, 2007
Japanese Journal of Human Animal Relations, 24, 45-53, 2009
Biological Invasions in Marine Ecosystems, Springer, pp.641, 2009
Marine aliens introduced by human activities and their impacts on ecosystems and industries,
Tokai University Press, pp.298, 2009
The exchange of ballast water, a threat to marine biodiversity, Lambert Academic publishing,
pp.78, 2012
The European Network on Invasive Alien Species (NOBANIS)
(http:/www.nobanis.org/default.asp)
International Nonindigenous Species Database Network (NISBASE)
(http://www.nisbase.org/nisbase/index.jsp)
U.S. Geological Survey (USGS)
(http: //www.usgs.gov/)

Fig. 1. Definition of the research areas.
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Fig. 2. Volume of ballast water transferred to Japan in 2012 with reference to the source area.
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Table 3. Volume of ballast water transferred to Japan (top 10 ports).

Annual

Ranking Port Country Area transport
(tons)

1 Busan Republic of Korea East Asia 1,129,662
2 Shanghai People’s Republic of China East Asia 708,883
3 Hong Kong People’s Republic of China East Asia 514,881
4 Oakland United States of America W-USA 396,849
b) Xiamen People’s Republic of China East Asia 271,294
6 Singapore Republic of Singapore SE Asia 258,287
7 Vancouver Canada W-Canada 242,572
8 Gwangyang Republic of Korea East Asia 221,931
9 Roberts Bank Canada W-Canada 188,417
10 Brisbane Australia Australia 185,028
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Table 5. Volume of ballast water transferred from Japan (top 10 ports).

Annual
Ranking Port Country Area transport
(tons)

1 Singapore Republic of Singapore SE Asia 30,810,190
2 Fujairah United Arab Emirates Arabian Gulf 21,030,195
3 Busan Republic of Korea East Asia 12,107,779
4 Bintulu Malaysia SE Asia 8,741,779
5 Newcastle Australia Australia 7,415,798
6 Port Walcott Australia Australia 7,005,298
7 Hong Kong People’s Republic of China East Asia 6,415,587
8 Shanghai People’s Republic of China East Asia 6,257,558
9 Ulsan Republic of Korea East Asia 5,487,717
10 Port Hedland Australia Australia 5,320,351
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Fig. 3. Volume of ballast water transferred from Japan in 2012 with reference to the destinations.
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Table 6. Reasons of transfer depending on areas when organisms are transferred from Japan
to various areas.

Vectors
Area Ballast Hu}l Fisheries Aquarium Others
water fouling
Africa 1 2 2 12
Arabian Gulf
Australia 18 9 8 4
Central America 3 4 6 4
East Asia 1
E-Canada
Europe 9 4 7 15
E-USA 5 3 5 1 1
Indian
Pacific 7 5 6 2
P-USA 3 3
Red Sea 2 13
SE Asia 1 1
South America 4 3 4 3
W-Canada 2 1 3
W-USA 13 8 7 1 4
Total 64 44 52 2 58

Table 7. Reasons of transfer depending on areas when organisms are transferred to Japan
from various areas.

Vectors
Area Ballast qul Fisheries Aquarium Others
water fouling
Africa 3 3
Arabian Gulf
Australia 3 1
Central America 2 7 3 1
East Asia 1 4
E-Canada
Europe b) 10 6 4
E-USA 3 3 3 1
Indian 3 2 1
Pacific 2 2
P-USA 1
Red Sea
SE Asia 1
South America b) 2
W-Canada 1
W-USA 4 2

Total 29 31 20 0 9
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Table 8. Number of species transferred with ballast
water from and to Japan depending on the
taxonomic groups.

Group Transfer Transfer to
from Japan Japan
Algae 6 1
Annelids 2 2
Coelenterates 1
Crustaceans 9 8
Echinoderms 1
Ectoprocts 1
Fishes 5
Molluscs 7 5
Tunicates 2
Total 31 19
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