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Abstract. One of the authors in the present paper, Shin Kubota, collected marine
bivalves on many coasts around Japan in 1978-1991, to investigate the distribution,
life history and systematics of the commensal hydroids living in the bivalves. We
identified one non-indigenous bivalve and three non-indigenous barnacles attached on
the bivalve shells in his collections and recognized Mytilus galloprovincialis (333 lots),
Amphibalanus amphitrite (91 lots), A. eburneus (27 lots) and A. improvisus (51 lots), all
of which had been introduced from abroad. In addition, two indigenous species, Mytilus
trossulus (16 lots) and Amphibalanus reticulates (14 lots), whose distributions had been
reduced probably due to hybridization or competition with the non-indigenous species,
were recognized. We show the sites and years of collection for the specimens, and
discuss the significance of such information in relation to range extension of the non-
indigenous species or range reduction of the indigenous species since the 1980s.

Key words: non-indigenous marine animals, distribution, 1980s, mytilid bivalves,
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Figure 1. Sites of collection for Mytilus galloprovincialis (numerals only), M. trossulus
(numerals in closed circles), and hybrid-typed shells of both species (numerals in
open circles). See “Site number” in Table 1 for the numerals in this figure.
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Figure 2. Sites of collection for Amphibalanus amphitrite (numerals only), A. eburneus
(numerals in squares), A. improvisus (numerals in diamonds), and A. reticulatus
(numerals in closed circles) attached on the shells of Mytilus galloprovincialis. See
“Site number” in Table 1 for the numerals in this figure.
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Table 1. Sites and years of collection and numbers of lots for the specimens of non-indigenous and indigenous marine
animals in the collections by Shin Kubota. Mg: Mytilus galloprovincialis, Mt: M. trossulus (indigenous), Mh: hy-
brid-typed shells of Mytilus galloprovincialis and M. trossulus, Aa: Amphibalanus amphitrite, Ae: A. eburneus,
Ai: A. improvisus, Ar: A. reticulatus (indigenous). Sites of collection are shown from east to west for the coats
of Hokkaido District, Japan Sea, and other area (Pacific Ocean, Seto Inland Sea and Ariake Sound), respectively.

Site of collection Site number Year Mytilids Barnacles Total
Mg Mt Mh Aa Ae Ai Ar
Lake Akkeshi 1 1984-85 1 8 12 21
Lake Saroma 2 1986 4 4
Cape Enrumu, Samani Town 3 1984 4 4
° Obira, Rumoi district 4 1991 1 1
I% Hamamasu, Ishikari City 5 1984 3 3
j Oshoro, Otaru city 6 1978-80, 83-86 58 3 1 62
E Cape Entomo, Date city 7 1986 4 4
Cape Arutori, Date City 8 1986 4 1 5
Kuroiwa, Yakumo Town 9 1980 9 3 12
Mori Port, Mori Town 10 1980 8 2 10
Satsukari, Kikonai Town 11 1982, 84 11 11
Ryotsu, Sado Island 12 1988 3 3
Ogi, Sado Island 13 1980 13 1 14
Ozakai, Himi City 14 1980 13 13
Ogi, Tsukumo Bay, Noto Town 15 1989 1 1
< Tsuruga Bay, Tsuruga City 16 1988 7 7
& Amanohashidate, Miyazu City 17 1980 9 6 15
§ Kamo, Saigo Town 18 1984.,89 9 13 22
E‘ Omishima, Nagato City 19 1983 1 22 23
Agawa, Shimonoseki City 20 1985 6 6
Hakata Bay, Fukuoka City 21 1984 7 21 6 3 37
Yobuko Port, Karatsu City 22 1984 12 12
Takeshiki, Tsushima City 23 1988 8 8
Odera, Hirado City 24 1984 1 1
Kitayamazaki, Shimohei District 25 1983 5 5
Matsushima Port, Matsushima Town 26 1986 8 8
— Yokosuka Port, Yokosuka City 27 1980 8 3 2 13
g Jogashima, Miura City 28 1980 6 6
A Enoshima, Fujisawa City 29 1980 7 7
% Atami, Atami City 30 1989-90 6 6
‘S Shimoda, Shimoda City 31 198593 15 15
i Shimizu Port, Shizuoka City 32 1985 15 15
Vﬂ-; Katana, Minamichita Town 33 1989 2 2
k=] Toba Port, Toba City 34 1985 3 3 6
S Zagashima, Shima Town 35 1982,84,8791 14 4 11 29
i Osaka Bay, Osaka City 36 1980 3 3 11 26 43
‘© Han-nan Port, Han-nan City 37 1984 4 24 12 40
2 Sumanoura, Kobe City 38 1985 1 1 2
§ Aioi Bay, Aioi City 39 1984 1 1
8 Ushimado, Ushimado Town 40 1980 1 1
2 Mukaishima, Onomichi City 41 1980,87 26 4 1 1 32
'g Ube Port, Ube City 42 1985 1 1
A< Usa, Tosa City 43 1979 7 2 9
Kashima, Hojo City 44 1984 6 6
Takezaki Port, Tara Town 45 1984 1 1 2 4
Total 333 16 18 91 27 51 14 550

- 138 -



G - AREAE - RS

A, R, EAE (FHET T OV N ) ),
B, o<l & vo 2NERLEKRN R ED
S CH o 72 HHIBIOEIAGIL, ER=ib
U TIEFIZE L, 50% % B2 TWize —H,
FNLAOEGITTIE, o667 F A4
ZTHhY), BFHEEL LI 2ICRES N
Tholzo X7/ 0T XA N A DELRGAI
(X, FOERRIR S TSR il 2 £ C E DN
WV NHE NR Y VS, 79 A A ~A) T %
Vo, O THLAF v I ~HiINO X5
ALk D %S 2 iE T B (Gosling, 1992) 6

L7275 T, LRElofFRIE 1980 FR & 2D
MHORICIE, fEREOXS /250347
AN o Tl 2 R BBRBE 72 ICAER LT
Wl ERIRTIDEEZ NS,

AV SRR &R O SRTE O SRR T, R
ERERE N OIRTRET LA H LI LN
MoENTWD Gk, 2011), F0720, b L,
ORISR TH Y, o, EEDR
BEALMEIIC & b 7> T, MR ED L T3 %
A T A DIACHERE IS B D &I 550 A7 Z 1T T <
LU, EROERHPTu<MoXy s 4
T XA T AEEEEDFBR L T IREED Z
AbNb, TOmHMPL, FRENTERLIELL
FET 52 & T, WMEO®EDSHIEIZE L5
HOEAL RS 5 2 & 1E, FERMEEEIEDS
BOWHEXEZZ DL ETHBOTEETHA ),

B2FIITTIYR
RIEOFFEMII AR 25, HARTIE, 1937
AEANHANR =, AL R T, LS
B BIFEAHARD 4 » T T TR SN
7z (Hiro, 1937) . Z L LLFE, 1980 4EACK F Tl
X, LiEE OB S B ERIHIE E TOL
WOBEETHERIND X ) I12% - 72 (AT,
2004a) o
APRHEEARICIE, KREELE O 9 # A (18,
19, 21, 36, 37, 38, 41, 43, 45) TH&EIN
7oL TR AL, AR EERSAE L T
W7zo ZORERSIE, ER D 1980 FERK T

TOGMBAICBBLRNELIDOTH D, 72
721, REIEREE - B - IEOEAR (18:1984 4F)
X, RIEGEE ToOpMmieks LT, FENHE
TR L TWARD TEME—DLDTH 5,

TAYHTIYR

P | o S AR o N | Y IOl N R 3
BT, HARTIL, 1950 4120 43 1] WA ZE 2 Tl
THOTHRESN TS (Henry & McLaughlin,
1975) 0 ZOf4, 1980 FFREKF TICITHERE
JEESE D 5 BB B RS £ TOARM, UHE,
IMNEHOBEBETRELIN TS CEIRFIED,
2004a)
APRIAEARIZE, A AR 2 TR
P 6 3 (13, 21, 27, 35, 36, 45) TH
FEENTLTH XA T A2, AR 27 BRI
EFL T, ZoORERE, BBk, ki
D 1980 FALK T TORAMFEFIZINE S H DT
oo 72721, HWIEIT RO T K 7T
HOEAR (1984 4F) &, A W HE T D5 A6 it §
ELT, REPHIETIEEL CWLRY Tk
HOLHNDLDTH b,

kB, AT, 2010 4126 EE /N T
BTERINTWS (B, 2011) 725, duiff#E
W11 7 P CHRE SN ARHERICIZELEF
HELGho722 &5, 1980 £ F Tlididb il
B0 LT o 2 BEEDS B Vs

=R u BYAWAZAVEN

AR, Mz Tga—ay] effirenc
V28, dERKTE AR E ©, HATIE,
1952 4E IS A3 R ZHE T Tl THRE S
Twa (MR, 1985). 2D, 1980 0K %
TICIIERERRB 2O RIFERKETEE TO
A, UE, UNEHOBEETERINTWS
(B EA, 2004a) o
APRHAEAR G, ZEEBFHLEO 6 7
At (17, 21, 34, 36, 37, 41) TEREINZL
FTHFX AT, AEF SR E L Tz,
CORERRERIE, ERLo 1980 K F THH

- 139 -



APREUE PR AR D SR B )

M BBERINEL LD TH DL, 72721,
Ji 5 UL R A T 1A 5 E DR AR 1 A (1980 4F) 13,
KRBTSR E LT, EDHE T T
BLTWLRY TEME—DLDTH D,

B, ARTEIL, 2010 4120 EREN T S
INEHEF TOHRMERED 8 rITTHRREINT
W5 (CEIRE, 2011) 25, db#EEAN 11 7 BT TR
B XN ARSI L Do 22
EH S, 1980 EA F Tl AbHEE I IZ A L T
VR 2r o 7 BETEASE Vo

YIS TIVR (EERE)

ARFEIX AAROERFEZAS, IR (1985) <1l
[T (1989, 2009) 12 X #LiE, 1930 4E4% F T
NEBERG THMoRFEHECTH ) ELHETH -7
bDOD, 1960 FR L, FDEBWGIT»Y 7
VRIVYRBEDOIREIZ L s THD NS
912 RY), BETIIY/NEF Y OW Tk LD
ROENZZGHTIC L ARV SN R >TwE
LV, BENSBIEICE L RED SO
L Z LIRS 2 FH L, AFEOGAIOME N Ah4k
TIIRICEDHEDPENEEZ D T, B
TEETH DL, LoL, 1980 F1t & ZDHi 4
DA OARTED 534 % 5L L 72 s (34860 TA 7
Wizwh, S TR EF T e & L,

AGREIREARNCAE, A1 R ZE 8 TR 2 %
O 2 Ak (27 1 1980 4F), = H I 788 T A 4
ESEED 11 fEAE (35: 1982 4F), K BERE B
M EED 1A (41 01980 4F) HRE SN T
W5 B USIE L BB BEIL, ThEnT X
A7 Ty R 3R, 48R, MBEIZI gy
TR UEER, ¥ 7Y~ T7 VK4 flfkE
EDICHESNZDDOTH S (Table 1) 1963
~ 1964 FAIMT THHBEBE TIT b7z 7Y
VORERAR, 1972 ~ 1973 £ ICHEBE 2
B WIlEE TIT b - oRETIE, 4
TR T I RPENEIN100%, 76% % 5O,
I 7Yy REIEHBEL TR (B,
1967 : HAREMIFZERH 2, 1973)0 APRHEAR
2L 5T, 1980 FFRICA - TH, HHABEEIC

EARFEDS AT L T\l elbh b, 72720,
2004 ~ 2005 4F 12, HHABETTO 4 rFrx &R
TEEW 72 rITOME AR E LT b
N7V RERAETIE, 537V Ridae
CHEREIN TV (BEARIZA, 2009). ATk
HIERDOFHOARFEDOIAE DL, YERMEEAY D
O EE 25 ET, BELOMTEED—
D2Thbo

®m&IC

C DRSCTHY BT A4 RAE 4 F L, BIED
R OB RO, FRICHBEIR T, ik
REWFELE S > CIWHFEAEIILZ>TWA, L
AL, SOELLERIICIE, F2Z) Vo lfETE
TR, wWInd 1960 ~ 70 FE AL LU (2 4
EMIC o EI RS- ThH D CalGIED,
2004a, 2004b). APRHEEARDERE S 1172 1980
EREZFORHROENIX, NSO EED S
RO BEBRIZH T b DL Ebi, Z0HT
HERFEAFE L fERFE 2O ZNENIIDONT,
ARHERIERE 2 0MLEHE 726 TH0T
Holzo ALHEERLIHETIL, R THY £
VRO £ 2R E TV B H RS
MOKEIZH Y (A, 2011), 5HOBAZE
T ALK & BAEREY OB G & S
Nbo

WhW LB TH - TH, BFET I3k
Wi, T, BnickoTi, BPLLEDT
BB LIRS eV A MIEN B2 b,
LRI EN O R 2 Gt 5 LT, 205
FEL LD, FMABEOERTH->TH, Fh
YIRS L THBL I EOEEME, KBS
B L TB &7\,

i

HANY M AZSERERERETBESOIE
i — 4 N—2 (20044 FT) OIEEE LT

- 140 -



G - AREAE - RS

W WIRTASH T8 A, FOBROIEIED
SHEER DI A | T AW AENE S A
2, BELHFLE L RS,

51 A 3Tk

Brannock, P. M., Wethey, D. S. & Hilbish, T. J.,
2009. Extensive hybridization with minimal
introgression in Mytilus galloprovincialis and M.
trossulus in Hokkaido, Japan. Mar. Ecol. Prog.
Ser., 383: 161-171.

TR AR E K - U A — - B AR, 2009, HHUTE
WA S8BT 2 7 2y REO . Sessile
Organisms, 26: 11-32.

Gosling, E. M., 1992. Systematics and geographic
distribution of Mytilus. In Gosling, E. M. (Ed.) ,
The Mussel Mytilus: Ecology, Physiology,
Genetics and Culture: 1-20. Elsevier, Amsterdam.

Geller, J. B., Carlton, J. T. & Powers, D. A., 1994.
PCR-based detection of mtDNA haplotypes of
native and invading mussels on the northeastern
Pacific coast: latitudinal pattern of invasion. Mar.
Biol., 119: 243-249.

PR - B R, 1965, 5 {0 H A HE S HHIY
# (1) oM. 176pp. PrEE, KB

Henry, D. P. & McLaughlin, P. A., 1975. The
Barnacles of the Balanus amphitrite complex
(Cirripedia, Thoracica) . Zoologische
Verhandelungen, 141: 1-254.

Hiro, H., 1937. Studies on cirripedian fauna of Japan
II. Cirripeds found in the vicinity of the Seto
Marine Biological Laboratory. Memoir. Coll.
Sci., Kyoto Imp. Univ., Ser. B, 12: 385-478.

Inoue, K., Odo, S., Noda, T., Nakao, S., Takeyama,
S., Yamaha, E., Yamazaki, F. & Harayama, S.,
1997. A possible hybrid zone in the Mytilus edulis
complex in Japan revealed by PCR markers. Mar.
Biol., 128: 91-95.

Al - el - ZEEERG, 2005, AT
FATA ORAENR & ALK BEE -

JITH & R OBEARIZ X % HEWT . Venus, 64: 151-
159.

Iwasaki, K., 2006. Human-mediated introduction of
marine organisms in Japan: a review. In Koike, F,,
Clout, M. N., Kawamichi, M., De Poorter, M. &
Iwatsuki, K. (Eds.), Assessment and Control of
biological Invasion Risks: 104-112. IUCN, Gland
and SHOUKADOH Book Sellers, Tokyo.

HIRFEL, 2009. HEOYREN Q & A HAT
Y7 b rE s HARNRY P RS ().
DY REY - NI X o THEL S - HER
D - 3-18. HilERFA MRS, BT

HREC, 2011 HARBIRFICB T D070

REOHAPLKIZOVT, 2011 FEHARN Y
MRS HRT I 7 b rERGRRE
MR, 26, 2011 fEHAN Y b A% -
HARTZ 7 b EREAREFHR, &
.

B - A - RS HF - IHHFZ -
PEJIHENE - P8 SRR - (WP RSF - 4R FI-
KRB - NG - SRFED) - RARA
B = A - 1 72, 2004 HARIZBT 5
HERE L O N By HIRE A & i — HARN > b
AR HRBEEREZBRZLDT V7 —
MO RN S, HARNY b A EEE
59: 22-43.

HIFEL T - RTSHF - HAXNY b A%R
BRI H 4%, 2004b. HARIZ AZI9IH
A S NI RMERE N 2 b A DI APLRAZ
DWC. HERT I 7 by 5aH, 510132
144.

AT —, 2011, EIRFRE . W) @ - =T
H (W), JREY - EWE RN & AR
KNOE, 202 IR, HE

Koike, F. & Iwasaki, K., 2011. A simple range
expansion model of multiple pathways: the case
of nonindigenous green crab Carcinus aestuarii
in Japanese waters. Biol. Invasions, 13: 459-470.

ANREA, 1985, 7 ¥ RHH - R & 00 B G
v LR - S RTESE (), H A DI

- 141 -



APREUE PR AR D SR B )

A - R0 L HEELO AR REY, 61-68. WK
FHIE, WL

Kubota, S., 1983. Studies on life history and
systematics of the Japanese commensal hydroids
living in bivalves, with some reference to their
evolution. J. Fac. Sci., Hokkaido Univ. Ser. VI,
Zool., 23: 296-402.

Kubota, S., 1993. Multiple colonization of a bivalve-
inhabiting Hydroid Eugymnanthea japonica
(Leptomedusae: Eirenidae) in Japan. Pub. Seto
Mar. Biol. Lab., 36: 179-183.

TEE RS, 1993. & T H % A 74 OIER . bk
7250, 21:14-18.

FEE A, 2001, ALilBEICBITLF 5 7 5T
FANAL LT RATA. HEMNEED
Fox (W), BERORAE - IRAMAE K
Hom#e, 726 HEIEERM, HLL

THUERRTS, 1967, 7% EHE G E O A1 - 1y i
FE 1. BN, 69: 87-114.

H ARSI e 2, 1973, &tk o v EHIF
G OBFERIZE. 100pp.  H AARARIRE £,

B

FERIFJE, 1964, J5 {0 e it 5o B .
PEfE, R

H A R, 1941 93 B2 = EE SRR B) 1 B &%
36pp.

W& #,1939. HABBIINT 263 &2 w
Sy (Mytilus edulis Linne) O #4775, )
VR ST K o el B sl B s, 10 5-8.

IHH#F 2, 1986. 7 VY K. EEWHEES
(), fF#&AWirgeik - fgEAw - A,
107-122. EELEARM, FHiT

W72, 1989, #RE 2O HARIZRBE L7 ¥
VR, FRICHPEAY A B & OHERE D 2L,
A BAGEE R, 10: 17-32.

IHOFF 2, 2009. 72 7% 54V 7 2 R — &rlE
W ARSIy b s HEAXRY M X
45 (M), oy RAEY - AR X > T
AL N HEROWE, 49-71. HilE KRS
HOL.

212pp. At

(20124E7H13H 48, 20124E9H 14 H )

- 142 -



