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Alien or native to Japan?: whether has a planktonic copepod recently described
from Shimizu Port as a new species been introduced?
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Abstract The planktonic calanoid copepod Centropages maigo Ohtsuka, Itoh & Mizushima, 2005 has been
described from Shimizu Port, Middle Japan, as a new species, which was supposed to have been introduced
from southeastern Asia via ballast water. Since it was first discovered from a sample collected from Japan in
1979, additional records of its occurrence all over Japan have been rapidly increasing. Whether this species
is alien or native to Japan was investigated on the basis of the biology and zoogeography of other planktonic
copepods. It is likely that C. maigo is widely distributed around Japan as a native species.
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2006 4F 3 A 30 H, fHRMHIIAFET, HAT S v 7 b v
FHOY KV L [75 v b VIEELE NS 2 b k] 2B
fxhi., TORNBFRZBICHID, BEEYOEADRHY,
EY T 5 v 7 b v OEADERE, #MANT RS v IRTO
77 vy kv ORE), EREGEREX 5 EH0ONE & RIS,
BABGIEES & 9 BOFEEMN Rt S h, BB ERPRD S
i, F—FHZI [N 2bKIcEB N4 T VEOYEA &EH
DERE| LT 2HHET -7, TOHET, JCREERE

T3 1960 FELIBICHT YT O BA SN c s EIEBAAT
VHDEREENEICIE SN TVWA T E AN L. VTS
YYRABTRAA T VEBERIIEA LR T VT ERE TR
SNhaFETICEILENTLE > TW3 (Orsi & Ohtsuka 1999,
Bollens et al. 2002, A% 7> 2004). —7F, WP AEBHREOE
BEEE SR TH 5 KRS, MEELEroAR@EIFERSH
Bip oo T & (KBS RFER), HAEL» S 1979 FifREs
nrRkhcoAaHBEL, FilEs LCiEfisnicr s X 2B A
7 V¥ Centropages maigo (Fig. 1) 57 ¥ 7 Q& « HhBH g
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Fig. 1.
locality, Shimzu Port in 1979. Female (A, B), male (C-
E). A, C, Habitus; B, Leg 5; D. Right leg 5; E, Left leg
5. Scales in mm. (cited from Ohtsuka et al. (2005)
with permission from the Plankton Society of Japan)

Centropages maigo collected from type

585 2 bz &k - TEA SN2 EFEM: (Ohtsuka et al
2005) 15 L 72. T OR/NF maigo 3B ABERI/RSE 5
[T IKHBAKSDTH S,

COEER TR, [IFE, BRATHESL L CRRI Bl
75y b Y BHBASNILDEEZEZZDRVADE LD
W ENECEHEINB D EREEEA B HBRE TR
W ? ] EVIEREZ T, C maigo PBEAETHNIE, ¥
4 TEEAREMIA L & —/N— o 1) T (receiver area) £ 1, 4
M (BB FRIENS 5 C LRl v, Ll
FRMM, AEOHBRICBET 2 2 X WEREENT S
L, BASNLbDELLEZONLE T, BAETH 515
&, K+ — -+ x 7 (donor area) BFETX VWO T, HHiT
RET 2 DARHRETSH - o, BRMHNCHERT 5 T & THEH
OEBEZBHR L, SSIEHRENELIS VI FRMcE -
fo. LI H, FAOHRA P L, C maigo DREEKICA
EREHRTHHBE L VO BRIKRAL EBONLD TS
5. IhoDERERIZLTC maigo WBEAENLZNE BT
RETH20h% s & UBAL STHRI L CAL, n
SN &, LITIORS D & FERETH 5 AR & -
1DTH 3.

IREERIZ T Centropages maigo %% A & $1F L 1-iR50
Centropages maigo SHHIC FH & - D 137Kk, 1979
BT A5 1980 4F 6 H o, 121ZEETh N1 48 HOEHY

75 vy b vEHRERICBVCTH - (FEIEH 2005).
ABOHBRFZORTI -7/ 18], 1979411 A 1 HEY T
Boto, TR, MERE 18 [AK, HERAS 12 BIKERES
. BARL LTO—2 b ORI, COHRBEEOEKS L2
RELTHBELILETS - 12

HARIZRINETLI0MED T ~ b 0848 X & Centropages 1
W& STV B (Ohtsuka et al. 2005). TOHT, WEHTH
D, WIKYERE C. abdominalis & BE/KVERE C. tenuiremis 7 5
v by ELTOHBRBHBRLEEHEEZ S > TBY, kit
oHFBELEN2 H~6 A OKiE 123~208°C), 4 A~11
A OKiR 17.3~26.8C) icfRotnTwWa ((FEIEH» 2005).
N oL ORI i3l HERY P TR AINE L TEFLTY
% (Kasahara et al. 1975). 7E/KMICBF 3 11 HDKEIZH
20C TH BT &b o (FEIEH 2005), C. maigo b LNE
HETHILES, BAETHEEBLNE, UL, 1HFEHKC
REEDHPVTAET, Lot 1ELTOHBRTHE I ED
AN TH B, £, KBOT VT TIE Acartia, &4+
F & Oithona @ £ 5 lc BRI HIEMNE CERATERT 5 2 &
FIhF THISNTE 59 (Ueda et al. 1983, Kimoto et al.
1988, Mauchline 1998), 7z, ® ¥ 7 5%} Pontellidae ® & 5
IZ=a— 2R by TdhpafEHIEN. 7 v b ey 2F Cen-
tropagidae OH1T, FHINBICER LTV E2ETRZOL D
SYHE @ & 721w (Mauchline 1998 £#8). L2 -T,
AREOBREN L EBIBF O DICEBHE DS 57 Y%y b T
BRESMICVWEREZ ShEBV, ik, B AFEkTsH
N, AFRELAMHK T 1930~1980 FERITITHh N fo FlEvE A A
7 VR OMIER S 58I E (Mori 1937, Tanaka 1963 £
) cook ) shiE o KERN 1.2 mm) & Bk L foalgE
PITEWEEZ 2,

Zo» OB EEHIBEFRRIL TS 5. A4, TE
4 Y 2 y7HhOFEESISN TS Centropages sinesis & B D
nicns, HEORHATRIGOER, RIS X MO 5 i
DICRENIEHK D SFfETH 5 T E AR L 72 (Ohtsuka et al.
2005). AFEDITHREIL C. sinensis DIF I, /XF X ¥ VEC.
karachiensis,  + v < —F C. alcocki WdH 1D, IhoD 4
THAME 5 FERE (species group) TR Y % (Fig. 2). AEH O
ey — V3B A v 8 BRPERERT, Hmodlid
Z QG AR TH 2 L Bbn 5 (Puk 1980, 1981 BH).
Lichi- T, BB C maigo DIREERLIZ A ~ N < 78
KB « MEVEENTH 2 LHfEEShic, Bldb b0
KBRS UE 5 RO IR BRI (R RS I © B EE B 3 B A
T TEET 2, Bk C maigo DS, BKIZTTEBHD T
FhHFEREINL LMD, CoRBEEESGEL ..

CEAS o THNE, UEOESHEEEE L
L\, 1979 EME O EKEO ™SS, FICBAET 2
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Fig. 2. Distributions of Centropages alcocki (left) and Labidocera pectinata (right) groups in Indo-West Pacific regions.
Symbols in C. alcocki group indicate localities where each species was collected; in C. maigo only six localities on the
coast of the Japan Sea and in the Pacific are shown; in the L. pectinata group the distribution of each species is
schematically illustrated; L. sp. may be identical with L. javaensis. (L. pectinata group: modified from Fleminger (1986))

Wit 3R 1,644 T+ v @ 17% 237 ¥ 7 QB - ThEEE
(FFE, 1 Y Fx YT, 94, L=V T, XFRFUHE) T
HBHIEDLELDORGEMET 2D TH-70, Fh, NTX
Mg Yo NTORRKESD A 7 VERO AR O AREN: b s HE O
PROT VT hoTHNIETMCERETH S (Gollasch et al
2000, KfHiEm KFER.
HBEEY S ATE & HIE S 2 7 D&% S 134 (2004a)
BHEODH 7T Y = 2T T, ROXIKEZRL TS,
(1) HEDZVIIHELRONIBAE (ROLHERIZC
L)
a HarMEicBVT, DANCRIEREL LR hT
Wi n o o FE
b Z oMU T ORIFEEF 213 Z ORIk OB, JFE
- B E OXBIDHL SN TOEDHEETE 2
c ZOMIRTOYFRERKE 237 ORi%ROMIC, FE
M ZF 7o IBEDAED S O NBHISATENEET S /2
», WECTELTE
d L, zoHTRIERETH->TH, BloGin
ST ANBIICAS NI EFETE b,
ETERMEKITO>VWTRBAMEET 3
(2) BADTREM & 2 RIFAIARE (ROKGE 24 T Lh
W)
a  darHFicEVT, DENCREREE LTEdssnT
WIS h - - FE
b ()DbFdcDRMEMT I LEPTEEVE
c ZTOREDERENENTHEE LD > TR I i iE
(3) BROMOTIREMLH 5T
ERETREOVAY, FikaGicoBRic>owT AAENE

ADFREMA R WIEE T, BIRFIC X 29ESBICL 25
LK OERTH S EBbNsTE
4) HHRAEOEFEARHE @dbs0idboffzilizdc
&)
a THHRAEDD
Wi
b LV TONEFEELOLEEE L REENS - T, B
HEDEZDOZLENELONTE Y, FEMPHADRE
SEHABHIES 72 i, BEARIOHINTZ T TARILORE
LTWbFE
HI 1 (2004a) DFERICHEZIL, C. maigo D — R IRGE
EHEMBS()BHBEZVEQROHTT) DT -V —rH B0
(4 ITHEMT 2D EHELL., L Lihs, KEOHE
THERAZE LML, BUTIORYT & 2 I AGHB A DATREMED
RO WEREEN TV E0TH 5.

2, FEED(1),2), Q) kdTRELR

9% & HBRRKIR
2005 4FiT Centropages maigo =¥ L 1EKk, HEKLAD
#HE O D HERBIR A LHEZE S iz (Table 1). Jb#EELIT

13, E/AME (1978 £5~2006 £ 7~11 ), i (1981
£9 A), AWM (2001, 2004 4 8,9 A), HFFIED (1999,
2000 £ 7 A) (hisEKERBRE A ARE= v v EFEBKT o
V=7 bR, EfEM (20004E 9 A) HBESHEEs .
AN, PUETIE, EHREMR (1977 £ 10 A), ilieE (1986
), FREFE K B (1979 F 11 A), WO
(1987,1989 4 8,11 A), i/ WO (2006 47 A) T
FEhTwd, IhoOiLsEr s, AR, JbiEErES» Sm™
E oL Esic HET 2 2 E AL 7. £, KEIZ 65
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Table 1. Record of occurrence of Centropages maigo in Japanese waters. A: adults; C: copepodid stages.
Number of
Year Month Locality specimens Remarks
collected

1977 15 October Sabishiro 10%%, 1047 surface collection
1978 11 July Tomakomai Port 2A, 10C 2 m deep 19.4°C, 30.9%0
1978 24 October Tomakomai Port 25A, 95C 2 m deep 14.4°C, 33.9%0
1979 1 November Shimizu Port 18%%, 124" 5 m deep 20.6°C, 31.4%o
1980 21 August Tomakomai Port 3A, 40C surface 21.0°C, 31.9%o; 10 m deep 17.3°C, 33.6%,
1980 29 October Tomakomai Port 8A, 35C surface 14.5°C, 33.1%¢; 10 m deep 8.2°C, 33.9%,
1981 7 September Date 8C 5m deep 13.7°C, 31.3%
1982 27 October Tomakomai Port 2A, 1C surface 9.5°C, 33.9%0; 10 m deep 6.5°C, 33.9%,
1983 22 August Tomakomai Port 2A, 7C surface 20.9°C, 31.3%; 10 m deep 20.4°C, 33.5%0
1985 13 August Tomakomai Port 2A surface 22.1°C, 31.5%0; 10 m deep 17.0°C, 32.3%0
1986 19 August Tomakomai Port 2A surface 21.8°C, 29.1%o; 10 m deep 17.9°C, 32.2%
1986 Sendai Bay 1% Fish stomak
1987 15 October Tomakomai Port 1A, 4C surface 16.9°C, 33.4%0; 10 m deep 13.7°C, 34.0%
1987 21 November  Mouth of Shimanto River 2%% surface 17.2°C, 18.5%0; 5 m deep 20.6°C, 30.5%o
1988 17 October Tomakomai Port 3A, 13C surface 12.8°C, 33.0%0; 10 m deep 11.4°C, 34.0%0
1989 14 August Mouth of Shimanto River 1%, 1C surface 26.0°C, 2.3%0; 5 m deep 27.5°C, 29.2%o
1989 18 October Tomakomai Port 2C surface 14.1°C, 33.8 SU; 10 m deep 14.1°C, 34.0%o
1990 23 October Tomakomai Port 5A, 3C 2 m deep 16.7-17.0°C
1991 8 October Tomakomai Port 3C 2 m deep 16.2-16.4°C
1992 13 October Tomakomai Port 2C 2m deep 14.1°C
1993 9 November Tomakomai Port 1A 2 m deep 10.6°C
1994 25 October Tomakomai Port 1C 2 m deep 12.7°C
1999 2 July Mouth of Ishikari River 12C
2000 4 July Mouth of Ishikari River 1%, 3C
2000 26 July Tomakomai Port 198A 5m deep 19.3°C, 31.6 PSU
2000 5 September Hakodate Port 1%
2000 23 November  Tomakomai Port 3A
2001 10 August Iwanai Port 2A
2004 12 September Iwanai Port 1%
2004 19 October Tomakomai Port 4A, 2C surface 17.2°C, 33.6 PSU; bottom 16.2°C, 33.8 PSU
2005 26 October Tomakomai Port 2%%A, 1 surface 25.9°C, 28.9 PSU; bottom 24.4°C, 33.8 PSU
2006 20 July Outer part of Uchinoura Bay 147, 1C surface 18.3°C, 31.2 PSU; 10 m deep 16.6°C, 32.7 PSU
2006 25 July Tomakomai Port 14, 1C surface 18.3°C, 31.2 PSU; 10 m deep 16.6°C, 32.7 PSU

~275C, HE51E 18.56~34.0% DILH L HFATHIEL 5> 5. &K
REIREYE, RSt Rae s, HEREL SKEES L
TW3OTIRKEEEEA S, FKELY, HETYT7Ho0HE
AEHE SN0, AR OBMETREICE W TREKIRD
10C = FEl-CHy, HHETHAEEZLTVWEEEZLONE
Lab L, ZoOHAES SICEST BT LR, [
BIZE, V) THEBECE > THELTVWEETH 3.
V95 4 U] R T 1 2 o BRI S HRERHIEE L CCHIBA L <
W3 (EH £%#%). C maigo DHBIEF O~ S 1 km
WREcokiicsnwe, 88 UkiEs moKiE, HH:
27.5°C,29.2 PSU) ~11 (20.6°C, 30.5 PSU) AictHB L TV 3.
o, BEDOAISF, axEF 4 FHELHELTWEDT
BEELT->TWA EFHEEINE. X5, E/ML ARIIE
HEBWTHHEBHBE LTV 3 T EBHRSA TV S,
5 KB, B DAL S RARENS BT 5 C & AERET,
PAT YHMALChh>TOEELIEE (FH 1980,

1982), RE#M JuM) (BAH « 8 1977), #F Pifg oy
(Hirota 1961, 1979, Ohtsuka et al. 2004), HE (A « &
B 1992), LI (Uye 1982), Fligrk (big&E) (IRES « EA
1990) KBWVT, ZOHBGERIEIHETH - . o, BB
e 3 AwE) coRPEO 75 v 7 b vREICKL ST 5
vy hvhaLvYyy— GEH 1971) 1T X1 Centropages sp. H3
9F& 11 AicHIRL T, Thw C maigo Tdh % a]iet %
HBETEHV, BRBOY v 7 VI IHEEKFKEE S
WFHE (T 7 v 7 b ) BREEEL TS, MEMSFLNS
LIATHB.

C. maigo O HBHHET, HKELIA O EBRE S B3 E/ ML
R, BEEERTH B, i, HESHRINLAED S KGR
wH AEEEEE LT, AR O 55 10 km FEEICALE
T B ARFETHEE, BN 58 60 km ALEICALE I 5 /)MEHE, 7
#5522 km §EIEICALE 9 5 E#ES, K0 5 33 km JLichr
B BA\FE, (IBEoEEEL (IS, MAHIEmO» 58
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Table 2. Collection sites of Centropages maigo and their neighboring international ports and foreign trade statistics

in 2004.

Collection site

Neighboring

Approximate Export
distance between volume

Major trading countries

Percentage of
trading (export)

international port col;iczlgzrilte (11)1< 128;)?) in East Asia (%)

Mouth of Ishikawa New Port of 10 km Southwest 327 Korea, China, Taiwan, Indonesia, 93.6

River Ishikari Bay! Thailand, Malaysia, Russia, USA

Iwanai Otaru Port! 60 km Northeast 71  Korea, China, North Korea, Russia, 54.9
Vietnam, India, Australia, North America

Hakodate Hakodate Port! — 54  Korea, China, Taiwan, Indonesia, 98.1
Thailand, Russia, North America

Date Muroran Port! 22 km Southwest 1,125  China, Korea, Taiwan, Thailand, Vietnam, 84.8
Maaysia, Indonesia, Singapore, India,
Russia, Middle East,
North to South America, Oceania, Africa

Tomakomai Tomakomai Port! — 904  Korea, China, Taiwan, Vietnam, Indonesia, 98.2
Malaysia, Singapore, Sri Lanka, India,
Russia, Middle East, Oceania,
North to South America, Africa, Europe

Sabishiro Hachinohe Port? 33 km North 345  Southeast Asia, Korea, China, Unknown
North America

Sendai Bay Shiogama Port?® — 68  Korea, China, Vietnam, Malaysia, Indonesia, 97.1
Russia, USA, Sweden .

Sendai Port?® — 1,149  Unknown Unknown
Mouth of Suzaki Port* 60 km Northeast 2,692  Taiwan, Australia, Korea 77.0

Shimanto River

Foreign trade statistics based on: ! http://www.hkd.mlit.go.jp/zigyoka/z_kowan/bayport/profile/index.html; http://www.hi-net.
ne.jp/  hppc/; 3http:// www.city.shiogama. miyagi.jp / html / kurasi / kouwantoukei / pdf /h 16. pdf; 4Information and Research
Department, Transport Policy Bureau, Ministry of Land, Infrastructure and Transport (2005)

60 km JLEICfLE 9 2 BB H 5. Th o0 B 5
2 (2004 4F) & X 7E5IE%A Table 2 IR L7z, BEREICOWV
TRAERLEOEERICHET IERN TR VO THEEEET 3
», —oOHLE LTHHATELS. /N5 R hKITK BRI
DEAICEES T M EEBFEFICES>E0H D, WEED
54 F b v ~EIEH D 2,692 T b v OIEN S 2. HRNEHODE
K OBBBOFHNICH 5. $7:, HEEEE~HHET
TTHHLCIE - TE D, IhbOELNOHHBRRI2SED
55~98% & d&ws. LhlL, BAKHETIZED N X b
KERERKTE 2 54 7OMMABTHEL TV B2 E I DI RIAT
BB, BB, (IEEPEEREE L CEET 2 D13 1995 L%
Th b (lIBHEEEEH 2006), C maigo BEFEDMLERNH
SREINAOEF 1986 ETH B0 T, (IHEICEAX A
BEMEIZIB & A &,

BEBYIE O - 2 ABA SN 2 & IR CENTHEYT 5
TENFIOND, FHIFIEA (2004b) 13, HARD D BI5HTICHKY]
WEASNLEABYPENTEDOL I, EDOL SVOHE
THML TOLS hERE L. HaltdBA S WG, 8
Ik > TR BN, DEUEEIISE X Z 11~26 km/4F & 7B
bt TONEEE, BERICX 255008, EIPRA~
DOFFFEITE 2 ZIRKIEE R Stk B EEZL ST W5, BAEE

ME7 oy by TROBHEPEE IR, LEbNE.
0, 73V VRERICEBOMPELFRRT, HHEE
FHErEWb o LBbn s, flAE, EFERNETE, Toh
FERF TEICKFFER oK ERAERZH L CHFE®R TS v 7 b v
2310, 11 BEHicEE, HMALTL 2HEESELS HSKS
N TH Y (Kado 1957, Hirota 1961), TD I Eh HEH~EA
H OB THEF D £ — F VBB OSSR X - THREE
Bbhsd, HE7 Y7 EOBEMNH BEREC C. maigo 1E
Ashi EREL, HEBROLRGEEET 5 &, AT
FOE Tl CEEOMIcET 3 LTS h 5. BEES
BICEAR, WK, 7oV FOREICK > TR QAN E
I AEREME R B B2 H 5. L L, AREN 1977 FicEHHK
EMATRES A, 1978 Ficid /ML, & 5IT 1979 Fic
N S 1,000 km bR EKTRRE SN, BAS
NIEEZBENEEEREFELCENT LITB B, 1/, KHE
BT H 50T, HKTOHBUIEBERIC X 2 RH10
WS S O ZIRHIEELE BB AT W,

b7 * U o KERERE, B h Y 72 v=FWN, 7V Y
M, & LT U INOEK~BEEBICIET O 7 5/85 X KT
ko THEAINIRELE A 7T VEH BB oS, FiT, &

V75 v vRABTE, INSOBATROEENGEL CHAES
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nTws (Bollens et al. 2002 £1A). 4160 /7 + YI2EOR
TITIOOMAIC L BNT R M KBRS C OBALG| EFHEC

LiztEZ 503 (K-H Choi fME). ThiligcxsHA
HOEEME 57— 7 kv, BASEIKBVT/NS 2 MKIZE
f11,700 F b v EEREREIATVWI LABLOSNLTVEDT
(HAHREFES 2002), ¥ v 735 v vRadgibcHARLEIC
B BEERDOKIBEWICHYT S, /N5 R FKEEED LK
F—g TRBON, BENBETREESRVEOR S WA
H, MEBICBWT, 2004 FICiEE N0 10,380 F b~ v,
18,790 F + v Tdh » 7z (EETIAEER 2006). Thdo@ic
BT, 2004, 20064E6 A (BKHEIELT 2) BL U
2005 £ 10 A (BAMEESE LT 2) OBETRIBAEMSKER
TEUMP - (R KRR, —H, &YNC C. maigo PRES
NiEk#ETE, 1979 FORMHBRIEVLE WV 1,644 F + v
THo, KR HEBCBYAMHEICHKELTOEL K
W, B OANREES L OMAEICB W TIRELRDE, HBE
Eo7 VT BESREBOFELIEE D 5 (WFHB 2006).
DT EMD, Comaigo WRES NI EPHEEBICET 2 X
DHINSOWFNIOTEEZ B~ AENEA SN 2 A[HE
HEDIE S ML Ewrd L,

Folt, BRBICERES NIESNERD N7 2 K& 2 H A
L fERMAREN, 2001 FEITBWTIZH 400 7 b v higEdE
snrcénd (EIREERABERRERE « wirET= - H
KEBERG F A 2005). %7z, COREROEDEIET VT H
5, I5% BEREETYTrLoThI ERABEINTVWS, Ly
L, TOLHIBKREBERT YT, HETITHLOD/NS R hK
BEREND > Td, HrOMBMRY, HRAB»LST VTEANA
TVEOBABE N TRASIh TR, BANKEI 55
ES DI R MKOBEZFTEL, BABEOA Y Vv, X
RORERGEL M5 LT, BROBERIES TR,

RICEYYIHIBR2E B IR IC & » TREE L TH 72\,

BAREEEMN?

Centropages maigo ISTERFET & 2 &\ 5 By HIFHS: KR HL
ZRTRENC, YV RYY AORTZYIEM, 2% 0, [Centro-
pages maigo BHAFEGENEHI 2 ? ] LV HEIIOVT,
CITEHETMNTH I,

BARL OB~ B B 2 IRl h A 7 VO
NI =R, WY VTHIEGR, AR —v e N1 v
TR, A N < PR, BMEGERL oxEHY S VEO
RNODHMEDBHI SN B S, HADS S HBEEWEL S 2FD
FELIEMBL TS (KI5« LW 1999). BsT, HAREL
DED O MBS S D, EohE, 4%, @E ov7H
5 3 HBECERDS 75 WIS Centropages maigo D, Acartia ja-

ponica, Pontella rostraticauda, Tortanus (Eutortanus) koma-

chi, T. (Eutortanus) terminalis O 5 D A T&H % (Ohtsuka et
al. 1987, Ohtsuka & Reid 1998, K% « LM 1999, Itoh et al.
2001). WINOME bIRE L OEBREIGE L U0, EIFES
EDBmLohTVa, Elthh 1 7 vBick »C HAREE
BT R E DLW THEBRIFL 2\,

Acartia japonica (& H AR ¥ O FiLE (B8 » 5 Mori
(1940) iz & » TREH S N TLLR, 1983 FicB 1 6 HWRETO
FHHBSE TREN B VWHRDETH S (Ueda et al. 1983,
Ueda 1986). AfEld BAMEOELRENICH 5 HNiHETI 25.8
~30.9°C, 33.0~33.4% OFFATHERL, FEIEKEBEHT
WEHDH B (Ueda 1986). AFEL A. erythraea TEEE (A. amboi-
nesis, A. australis, A. erythraea, A. japonica) \ZJ&d %05, &
bt e, mMIEAEEOMIREICE L, kil 256°C LIE
OB tHIRd 3 A. australis TH % (Ueda 1986). it idr
RIFEEIT B W CIRERE O BEFIBIC B 1 5 EKIRIC & > THHT
SN/ EMRBRENT VWS (Ueda 1986). E7KEZIFOHE
RZEZ D ENTHHABUATDBERT 97 OBGH~ AT ONE
PRI B W TS MBS B ARES B 5.

Pontella rostraticauda 13 1985 FEICHF NiEH 5 = a2 — R
b v & L TRENCFE RS fL (Ohtsuka et al. 1987), Z 0%, [A
MR TR FEICHE L Twa s (KIFE RRR), o
> O OB V. AR, W7 Y TIcERET S P
surrecta, P. alata & & 12 P. alata TR AT 508, 27
BEHm T VT BGEEICRE L /9% % b D (Ohtsuka et al.
1987). EAMHEEHIERICHEC, EHHEZELTOXR Y7 I
B4 7 YOS LEE (Fleminger 1986) 252 % &, A
FEREAABICEE VW) TERBLIC WV, £, KOS
KB (21.0~28.7°C) (L1E A 1990) #IFCHE B LU P
alata EEO 3 2L OEBHOF + v 72 EBET 5 &, K
TESEE ¥ i~ Y F g ONBIEIC AR L, BARAHETIE
MOEHERIL TV,

Tortanus (Eutortanus) 8@ 2 FEic>\W\WTld, T.(E.) komachi
S A AL IR~ b8 E2 (Itoh et al. 2001, H¥l KFKER),
T. (E) terminalis STETB~FAHADO KEHERE» oGS h
TW3 (Ohtsuka & Reid 1998). T OfELIc>WT, BiEE
Etic B I 2 HARBO BARR, REIEFHCE T 3 HE
YHEOBOHTHZ I EMEESNTVY S, CORER 7HE
HONBH, By FilE~HEY i~ BAREDRKE RIS
LTWwWaZ Ehs, AMEOREE L it ~Egttics
WCTHEELEER Y FHETH ST & IEMEV W (Ohtsuka &
Reid 1998). ch oD 2 FEOMLRER Y Filge4 ) Vvl
TWBM, T.(E)komachi 3 IRENICHAMBGTHMLEL, T.(E)
terminalis 3HHE v F OB OMTML LI LHEEENS
(Ohtsuka & Reid 1998). I b 2 /i, = Oigif & BIEDSY
ey —vpoEAT, BAREEBEOTUREERDS7255.
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7L, WREERBEEA D, B EEEKT S &
bdsoT, hE, ©ov7HEEDRBEMCHERT 5 aIREMI3E
shTwa, BRI, T.(E)komachi 13 HARGD BAM &
HEBROEEOH 3RS, T. (E) terminalis \$FEPI7# L
W~ BHORED H AN - SN OREREMSHIRE BbR
3. EHEBICEYT 2 T. (E) derjugini DD IIAIRTIEEHIE
JEBOEAKIESZ FICBES ATV A, T hIdKBEEFEEE
BTHD, AFERAR— Y7 ilE~BARME~E Y FE~ > i
D REERIFS/KIBICIE K 97 LTV 5 (Ohtsuka et al. 1995).

L3> T, HABEGEDERE: D & 5 D d T. (E) komachi,
T. (E.) terminalis DA T, C.maigo DHE LI ns D
DNTEEFB L8 — v 2RE VO T, BEEREO RN K
WEHERIL TW3B. 72, C alcocki BEEODNTH/N 7 — v, A.
erythraea TE8E, P. alata FERE & 3R 7 ¥ 7 QG I F 14
BLTOBETHUENS 20, mFHoEEOhTHAIE
TEFERIVWI N bEKRBETFUHEN S 5. C maigo DFEF
JLifEIc bHBE L TV 2 SR T 3.

Labidocera pectinata DI/ — v & DIFEM
HERIEARFCIREN TR WA, BAREBE X OKEERE
o VTN DIREITATT T B Labidocera japonica & itigd
FR~IRERICERT 3 6 05D, 4V F « FEREEERD
L. pectinata T&RE (L. carpentariensis, L. japnonica, L. javaen-
sis, L. moretoni, L. papuensis, L. pectinata, L. rotunda) O 534
¥ % — v (Fig. 2) (Fleminger 1986, Mulyadi 2002) & Centro-
pages alcocki TEEED DTG/ — v IZFALMELSE V. T OHT
L. japonica DAt 4E], B S0t - 72 C. maigo O HE
M EBD THEMULTVWE, 2o E3HERSREL & 5 55

WrifER 220 TRML LR EHES W 5.

Labidocera pectinata TEE I3 t3k, BEKMEOBELEE L, B
Fritt IR & BPOKIADRR DR L TR C - 7o, eI
Lo THMELIEHESNT WS, L. japonica 3T V7
DEE~TBTITIL  EBT B L. rotunda &Ik %75 L, K
B B D S ML L 7z EHEE S TV B (Fleminger
1986). C. alcocki TR DG, BE 1 RN IZIT » TV W
B, PDEE» 5% Z T C maigo & C. sinensis D3k EE %A TEA,
IT5EELNS, C maigo, C. sinensis 5% LT 1 L. japonica,
L. rotunda EXEQL L1253 H08 8 — Y ERTDTH 5. < OMifE
DD L. japonica 3 & O L. rotunda DILBHLE & BRE D45
WriEH &0 CRELL I EHEEL TV 3.

WEANEE 7O FBESIcB VT, L. japonica DHIRL 12
KEEOKE, EHOEThZENOEPHIZ 16.5~28.7°C, 31.67~
35.11% G TWS (EiE» 1990). 7272, AR biE
EEALWEMNIC S HBEL Tw 20T, HIT/KROTFRIZOW
T3 C maigo LRIV RVETRAEEELNS. BRLE

&1z, C maigo DHEIT, KR 6.5~275°C, 4} 185~
34.0%0 DEIFHICHE L TV 5. C maigo DT 2 kiR, 154)
D#IPHIE L. japonica IZHE L THROIEVb DD, zpm
WREEZ L ENBEE VS L0 SIRREEERL LcE s pig
L7255, BB LIk S BE, WRBEROEEEZT 2t
ErEEES, PUE, ANOKFEDRICHBRT 2 b00, HENG
R, HEAMEOWNE L ST EI LW E0iEil Tt 2.
1B, L. japonica bAEMELE WS X0 iR E LTsaEs
hTnz (LiEdh 1990).

FEERITE SN o HH BN ek & B FRIHER ) o,
C. maigo FEAINLEEEZ LD bIERBEEEZL 2135 h
ZXTHAH D EVIFERICE - fo. ARIIAR, HALS M 3%
ErGE, v S b BT 2 EREM IS A 5. C. maigo DFE
R, DS AMD, TEREr ZHET 2L S 2EE/HD
Lt EAEBYITOERORMENS D, fEH (2004) iIcZ OFf
MBI NTWBEOTERBEINIWY., INE T C maigo BFER
Shish - B E LTE, BICAEREESEY, BB
RELTWS, NBLD bRLmEAmOTLND 5, &5
BIhoOHABRL SIC k3 LEEESN S,

EbYIC

HAK AL it h 4 7 VEOBARMBERE L VO R
A5, EECRICGECBAREL LClics s EpRR
SNTVEBWEY T, EETH 2SN 5 ABIKE
MEASNEREERIEETE RV, Fig, HAB X OHHE,
WBEICEESER T 256, BAERERONMEE G DL
DOTT VT REMOEGEHSEAShZAREEIEZ 25D 5 5
ZETHB, HARELBEO XS IKEFEETEA, I hav K
) 7 DNA @ COI fEis CRENZE RN H v, Tortanus derjugini
Tl 1.3% (617 bp), Labidocera rotunda Ti3 1.0% (625 bp)
BEOHESS 5 (RiEh» KER). Likd-1T, 4% HAEK
OEXBEEBEEEE L U7 VT RKEMICERYS ZE—HED b A
7 VHOBENERB L UZ 0 0 O HBSEE 2N, BASN
ToRJREMER E DV — N R RER T LB D B,

Uwai et al. (in press) 3, MMARE & 2 IZKEY~DEA
Ik - THC » 24t 7 ¥ 7 R E O 8% 3H Undaria pinnati-
fida OWREIA~ DA D F5 [P % B E T2 O TEE L 78
B, MATTIRE AT L ClEENEHESEW T L E2HS
PILTVWS, COfERE, FEBMELICLELTE, £k
Wxy 2R EEHBLTVWE (KNEH —HOERER). C
maigo HEA THR I MBS BBETRITIC L - TRA D
BEHPRIAECEX 2 TH A 9.

ARBOHEDEF — 7252 TL L& - 2 BRERELICE
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B, ARIFEDICB TS C maigo DRFREDOREF — 4
OREEERE WLV EA RERK, BHERK, +v 735
VYZABIFEREINE N R MKEICET AR ARE L
& 57z K-H. Choi &+, FERICBALTEEN I A ¥ Mok
WicERS T, IOEE i E#HT 5. £, AR O—
B B A IRELE ] (BBALED, BRI E s
BIIE 7 0 ¥ = 7 BT Y #IK « BEEFRIRE G IR
BéEIc & » TiTb D TR L TR 5.
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The role of ballast water for the invasion of marine and brackish water benthos

in Japanese waters

MicHio OTANI

Marine Ecological Institute Inc., Harada Moto-machi 3-3—4 Toyonaka City, Osaka 561-0808, Japan

Abstract Hull fouling and ballast water are recognized as important shipping vectors for the dispersal of
marine and brackish water organisms around the world. This study indicates that hull fouling seems to be
responsible for the introduction of various organisms to all regions studied, whereas the contribution of
ballast water as a vector for introducing marine organisms varied amongst regions. This variation is likely
to result from differences in the quantity and quality of ballast water movement as a consequence of the
exportation or importation of natural resources. Japan is predominantly an importer of natural resources,
hence the importance of ballast water for the introduction of marine organisms is perceived to be significantly
lower than that of hull fouling. In addition to these vectors, the successful introduction of marine organisms
between donor and recipient regions is dependent upon: 1) matching environments, 2) proximity, and 3)
abundance of shipping traffic. The most significant source regions for species introduced to Japan are the
North East Pacific and the East Asian Sea. Although it appears only a few introductions from the North West
Pacific region (in which Japan is located) have occurred to date, the risk of introduction from countries within
this bioregion is assumed to be high because they meet the above three conditions. Given the findings of this
study, it is recommended that effective management measures should be implemented to reduce the rate of

future introductions to Japanese waters.

Key words: ballast water, benthos, hull fouling, introduction, vector






