TEPREEAREVIIEMRESE 2% F 12 1-14, 199243 A,

RREEAETROAODEFL THIHHMTH,

@ﬁrﬁﬁuiébfué@#i%u,%mﬁw%
HIZHL, —RERELIHMEEEEL T3, &t HERICOWLWTEET S, BT T, FJI1(1980)
BOREMOLEE7 S 7hom bk Exk. 3 — 13, ZOHBE TICB T 5 HAEDOBEMBZERY
0wt E TRE, b ADBARI & FEMICEEERL 128, KBTI, &

RIEDIRLEY
—BHEERIE S 2RADBIE L EERHOER BT 5 58—

e ¥
F 4L T op e
T280 T HENI955-2

E B HEBE, KEH2AHCU» 2 #BHR A, TESEDIITSNERTENTTAERN
EHSHE L, EFICEREEOHEALZETHY, RO~ b A2% 0, AfEiE, 2hsREEDAXK
KCBTRARRERFRBICBI2ERRREL Ea—L, BALEERIOBERICH L (EBLB 4
27,

AYRA Yy (BRI HEM) GEI—o v SR EREET, 19326 2 3 ISR TR
FEh, 1967 TIUERBIRLLE., A=Y FYUH ¥y EBB . M) 12, 1> FERL
HERET, 1966FEMUBDOREE TFE N, 197T6FE E TICHEFEBIRL L, FoF75aray (4
ALY - BOM) 13, JUKRKFRERESRET, 1900FAEE I TERMUT TAVLZ SR, 1964FE£T
WCERBICRE L, #¥Faray (GHMIEWFT O 30K FRENEET, 1950EEIKEE
I Ciigksn, 19605 £ TIZHFBICRILL:. - EEBCERT 2 HIEMO 2 Db fEET,
NFHEZ AT LY, TIAEFarLy, 793748y, KV 7Har Ly, a7csarLy, FI7
LAYIIIRICETH D TEEMDIH 2, VoA /77 244 (WEEFT | BEM) (34U KTFRRENRE T,
1968 ICHZRNED=HELETHREN, OIAHEFBLRELZVDEEZSA S, avoLrH T
ENY A A (EABFT KRB 3PE - SBSFET, IBIECEERAETR CRRaN, 1984%F
ETIUHEFBICREL . SR YA A4 (EEEwr - ZHEM) GRBE7 Y 7HRET, 1967TELEE
EM TSRS, 1984EE TICHEFBICREL:, A 745~ (@AM ZKEH) $AFva
12 EMRET, 1974EHFEE KT TRR SN, 1984EE TICHEEBICRL L. 259341 ik
EIFT . ZEH) (3B FEE T, 1920 2 EERMET CRE SN, 19278 £ TICHEEBIZEL
L7, 7AVA7YYE (BBEM : Bikd) (3, ACRKTEEELRET, 1950F 555 QM) IEH

BEMCRIESTERS N, 3—oy 37 YR (E LM © PR 133 —o v SKEERENIRET,
1952 =EHROEFBTHER SN, 1963FEF TIUEREBICHLLI, FF 2044 NI F= (HIZHY
P . R 13, MRERE CHEEBICINIFIRILL:. A v v eS = (HIZHFT D B 3
KK FERNRET, 197VEMZNEDO=ZHEETRRESN, JOIAFTICEEBIIRLLE, <>
Ny &Ry (BEREWM EEM) LACKKERREFEET, INELBREETTER SN, 19758 %
TICHFEBCRE L, 25 2v v ARy (BRI JEM 3, I—ov/ SKERRFET, 1902
EFTICHERBIRLL .

INSOEYNRBLICRIIL 28R, VERBOSEEHAE L BREREVEALER, EREOER
HATEbN, FRELCKELIHS LI L, QRBEEI IKROER, EF0REDCKT, HKOAERZL
ZERELBREBOE(ECTIEEZRT 2L, QUBEEIECEREA (FUEFE, SHEEME Fotk
) b0, KEELERCLESCEREZEES L2 I0b2 L, #E8EZHND,

F—0—F ReE, EE, LM, i,

ARETIE, BRBICEETIREEORY b RIS
Q%uﬁ¢5AEM%%b%ﬁb<ﬁw.iﬁ-@ DWT, BHRIZBIA2BAOKRRK EERBICBITS

cTEO—F B L TRYEE N ETE BEZ TOEBRRIZONT, hEFTOFEEL

Ea—L, MAEERICE T BEILEIIONE « 4
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Sz hh s VEBMOHEOERRKE, (FTEEHO
Ao THRAEBBE~NY F RAOMA, HEREBIBY
LEMLMRAEMZ TR L, FRERBEONRY
PR eCEL GEE, BEHI X5 LE SR
B (XEEBR), AT INSDHIRICE SIZ
KIBICREEMOMBEINZ TR L7z, R BAR
D5HEAR TR Marguris and Schwarz (1982) 12k 5,

IRLER
1. AYRHYS Hydroides elegans (Haswell)
(B . ZEH)

FEM . 2RI T B 00, FEMITRE
Lic v, EREMIBEI—o v/ HihiE - 4 —
ARTGYT e RYTUHNTAL o H)THZED,
HEEONEEME L TSNS (558, 1979, b).
Carlton (1987) ix, A< L b HALCR N EZ b D
F—=ALFYVTDODBATHS EHERIL THnb,

AAENDEH ¢ 19328 1 FIF LR 5 iElT Tiisk
25 % (Fauvel, 1936), 7272 L 24, H. norvegica
Fauvel £ SN TWWehs, ZOROHFAETIOETDH
3 Z e hbh o7z (Imajima, 1976 ; 58, 1979a,
b). %7:1950%F ICRIFERIET (BIF, 1964), 1952
F L1958 FIC=E B KR (Mawatari and Kobaya-
shi, 1954a, b ; Kawahara and lizima, 1960), 1962
FICKRE (Mizuno, et al., 1964), 1967EMZ/I|
BO=ZH+¥EBME (8-, 1969), 1976FIC=&
BMMHEMM (Kawahara ef al., 1979), 19765FC=
BEROMKE (Iwakief al., 1977) & ¥ DL H
%, & 5IC19694F L 1970 EFNEDLERDA
EBOH X EEHTEEFEREL, »FCKELEE
%527 Gilll-A4&m@, 1973 7, 1971). BE
WBELED S AMICL 3810, T EEICR
513 (Imajima, 1979 ; 5 &, 1979a, b, 1984,
1986 . FHfth, 1988).

REBTOEBRE  HEED W5 L 250
FATHEMCMNET 5. ERHOBE/IIFO, =
¥ E (Imajima, 1976), fH%)IEEHETH OBIEHSE
(BREMAEXER, 1989), BEMESRRKOFED
ERIRE (BETAEVIEAT, 1986) 4 £ DitiEh
b5,

2, A=Y F)HYS Ficopomatus enigmaticus
(Fauvel) CGRIZEMIF : ZEM)

JREEH @ %) (1980) 13, I —o v/ SKEEEREL
U7zh%, Fl (1985) 1%, 41 > NEEA—X 7Y
7 R OEENAREM E LT3, 72, Carlton
(1987 iV LB HALKETH2HDIEA—RA T
V7 RAEOER» SBA LK E, #RILTWwS, i
FDHo02EDOHEBICEBICASNS (FIl, 1985),

HAEANOE : 1966 ICHILED IREE THER

xhi-OnEF e sh s G, 1980, 1985). =D
%, HREORAMLMBERESD/IFELET
LEOH 2 (58, 1979, b). 1969FELIKEIELHT
BEEHL, BEAFICRERHEEEDH2
JIl, 1980).
HEETOEBIRA | ERBIC197T6FELIETICRL
L7 KT, 1977). #HBHRATEEMAET
3 (G, 1985). HRREEEWN, HEHMORRES
Wit (58, 1980), BHE/ITO (58, 1979a, b,
1986) % X DiTsEkH D 5.

3. RS54 L Zoobotryon pellucidum
Ehrenberg (SMITENFT © O

FEER @ dLRARTEERE (FR)II, 1980, 1985).

HAENO S : 19005 TERE LT
FREN, 1964FEICIIZHFBIME, BFEFEAKT
OFEKETHEBICA 2 (B, 1967). BAEEHEAE
Db l2DEBICEBTHS Gilll, 1980,
1985 ; R - B, 1986).

HREBTOEERR | h A THEEYICHET .
iR (MEMAENER, 1989) & EOLHFNH
5.

4, +¥Y24 L Bugula californica Robert-
son (SMLENZM @ BOH)

R @ AR ARFER GRIIL 1980).

HAAERDEH & RRE TOAE BRI ¢ 1950812
RIFRRIGH CHRELHFH H 5 (Kawahara, 1969).
ZD%, 1960FIC TERTER - HREA - HE/IR
M/EE™ T (Mawatari ef al., 1962a, b), % 71976
FICZERBOWRE (Iwakief al., 1977) L MAT
M (Kawahara ef al., 1979) THEHFSHh T3,
BETIR, HREBEHEOE LT, Eibrs Mol
BEbOTEBEOETHL (BIE - BIE, 1986).

5. XD LHE (SHRIENMIPT)

a7 b HEIREE O REE S H S ERE TR 239
HEICZ LK, ZOEBIBEEDO DL D»EETE0
FREERIGEN L WS, Fll (1980) 1I2&-T, &
ftEOTEEE SV SN 12EED Y 5, HRE
XD EAMTESZVNHDDIE, "FFFa7 A
¥ Lichenopora radiata Ortmann (=¥ &0,
FRBEENIT ; BIE, 1967), 7 Xt arnsy
Membranipora savartii (Audouin) (FZEREE LT ©
B, 1967), 7% 3% L ¥ Bugula neritina (Lin-
naeus) (FEREWLT - TEM, #HRINEOBR -
MR - AR, Z#¥EM%E  Mawatari et al,,
1962 ; B, 1967), + Y 7% 347 Ay Tricellavia
occidentalis (Trask) (BEIUTH, TEW, BR, HE
M, #EE™, M3 . Mawatari et al.,, 196251,
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1967), 2 7 & 2 2 7 A ¥ Celleporina  costazii
(Audouin), (FEILT, T, @R, R, W
Mawatari ef al., 1962 ; Ei%, 1967), ¥ T L
Dakaria subovoidea (D’Orbigny) (BEILT, L,
BAET, MEL2BULOELTERBOW:2 £
LIlEBTHS (B, 1967 EEBMH, 1989).

6. YA/ ITRHA Crepidula onyx Sowerby
(ke HER M)

JREEM - JLRAKFERER (GE)Il, 1980 ; Carlton,
1985, 1987).

HAERNDCSE . M/ B0 =#EEEHERS
T, 1968FEICHKRINT. ZDHEI1968F D 51970
EFCCHEEEPLCHRIFEEE,» S HIIEEH
T, 1976F 2 CRABLFALE» SHEIEBREV
bEMETCLFEHEBEKREIC, 1984 F TICAEIRIA
BREEEM,» SHEILMA M E T, 1985FE £ TICH
BINOBFERNE CLHEEEE=EE, 1988FIC(
TSN DOBRENIT & TILAS - 72 (FAR, 1975,
1978 ; #&AY, 1975 =48, 1987 ; Fl#E, 1969a, b,
1975, 1977 ; ¥T)1l, 1985 ; Bk, 1986 ; IB%, 1988 :
FE, 1989).

HRETOEBRRR | REBOH o0 25RO
THRICHET 5 (E2ME, 1982, 1985a, b, ¢, d,
e). FEMTIIBHBEICMEL T35, BHETIE
BREPYTEL, ZKE, 7YVYRORE, A=
DR, BEOHLBAKR, 779274 v 78EICLE
< (FE#E, 1975 FAK, 1975).

7. Ao0X ATk HA Limnoperna for-
tunei (Dunker) (ER{EEI®IFT @ ZHEH)
[FEEH | hE-EEBICAHMT 5. HAEREIL Habe
(1981) 2 & D ¥EERE Limnoperna fortunei kikuchii
Lanry, BEABROFICHEEDOT TALABI
HEEL, 1981ELIATICIZ &< kA<, FHEED
S8k E VRN TEME S S 20T, FE-.
BEIPSOBAELEZ TRLWEEbNS (LA,
1986a).
HAENOLE . RERAETHOEFETHIO T
BEo#d 57 (Habe, 1981). % D#1982F 451985
FEAL AN TEIREEE T (LFEfD, 1985), 1985FIZK
WA R & RBdb# T (1LdE, 1986a, b, o), &
72 19874 12 KBRIFF D 3 11 {8 O DARIE KRG > & KAt
Wiz BB CiRigka LT 5 (1L, 1988).
HRABTOERBRR . ERBIIRLEZETIHOD
VEDTHS, BHATHEEYIHEL, HREHO
BEED10-135 T EAH20%4T < 1L, 900w’
H1z D 148TEKZITFH L BE L H D (HEFBRE
®RERF, 1988). MUICHKFHDOBEH CRAEAHERK,
1989 ; HEEHERER SR, 1988, 1989), HEENMS

KeSEaER O (FEF, 1987, 1989), K&EIIFO
(& - ELAH, 1985), MR, BEMERE
BRHAERHEF, 1989) FICET 2,

8. I FN)AHA Perna viridis(Linnaeus) (#f{k

P © AR )

R 58 -Em7 Y7 (%, 1973). 74 Y
ErRHFHRETRAKKEN TV SFEADE,

HAENODIEK | 1967FEIC EEEAET « BIRER
{HIERAT, 19684FIZHHATHIFAR (885, 1968, 1975)
FMHEBOTHDDS (28, 1969). % D#1980
A KBRAFFEEETSR (R, 1980), 198341 EHHIE
W& L ERA A HT (BEJE, 1984), 1984412 KBRIFREFES
WFET (B, 1985) TRO»->Twb,
HREBTOEERN | ERESM TR h, FEE
FBIHEL TS, T (1985) &, BEENCED
FeDERICHEROLOETTIEL TS, Ll
FHEF (1989) (3, &b EER O TREATETEK
DOHECHEBEL TWwB b DI, BEISHEALOmIZE
L3EMEFEL TVWE I L 2HEELTVE, ZOF
BATREE KO H O DAL 1986 51C13280fE A& LL L
PREFR S Nz A, 1987THEICIFIF L A L L, 1988
FECHWNUEESSHR W ShE L5k o0
(B, 1989). o EEEEIIEXKRE (BT, 1985),
flll s TR O (FBF, 1987, 1989), HHA-13
St LB R GRRERREREE, 1988, 1989),
FEEEMET (FIT, 1985), TEMRTEHED, T
BRI A, TERTEMAEFW (ASH, 1986
b), BEMOEIRE (BETAENEE, 1989), #
ik, MIETTAKET (BEMAEXMEE, 1989) %
L.

9., 4 HA %< Mytilopsis sallei (Récluz) (¥
HEIFY ¢ AR )

FEEM A x> a@Ee» ) THEOFOBICT &
(Morton, 1987),

BAENOZSE | 194FICEARTHIFF THRR SN
(H:EB, 1980 ; 48 « /MK, 1980), —HSFEEICHE
Lizhs, 19814EICIERICHIC /e > T L £ » 7z (R,
1981). 19844 X 1985 Zizdt LM DREBE TR
Mo T3 (IFET, 1985), RIEFZHAEAMNS & 51
BE R ay FTRAEBERESN TS (K,
1980 ; Morton, 1987).

HWRETOEBRA  BREOWI2E 50D
7Y — FRERVIIEL TS, ERMOFH.
135 (B RN EEX, 1989), REHIIITHE, FEE
HIT OFES (HEE - B/, 1984 ; HEE - AE
B, 1984, 1985), % & TR 2, > TWT, BIiZEH
Tz ABBEL D 6 km LR, HRE T
1Z40emPA E DI TIE LBBEE X5 —30%EETDH
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57 (HEE-EA, 1984), *7:&/IFEERHO
DOEEFHRIKHOTIE, avazrypT7enNUA
A LXWATHET S (FE, 1987).

10, L5YF4A 541 Mytilus galloprovincialis
Lamarck (E{AEh#F9 © K E#)

FEM  HROHSWE L ZAIRLL TS
&, FEMOESELNEEETH -8, HiaHl R (1989)
X, BRoO7oX ) —hoifhERETHLEL
1z, BARE DRI U T, Mytilus edulis Linnaeus
NHETROSNBE I L b Hois, WE Mytilus

galloprovincialis » £ 72 1% Mytilus  edulis  gallo-

provincialis #1E 2 BFED % (FEL <3, # 7 (1989)
DL E 12— i’%,ﬂﬁ) .

BAENOEE : 1920 25 I RERMEH O
FHETERINT, RO TERBOBEBTOME
B#T1927-1929F 10, #IEMSIRK T1933-1936
FEIZRDOMmo T (1B, 1985). HETIX, Hit
WHLRED W5 L 2 20REBICEBET, BRB
BDHo03BEEMFRLERL CwIEELD
Nz (GEELE BE, 1985; iR, 19890 L E 2
—2EHR).

HRETOEBRNR  BEREBO W 2FI0E
B, o—7, 74, BBOBHZCIEL TV3 (A
B, 1981, 1985a, b, c, 1986, 1987, 1989 ; dyiffi
FEEH, 1985), HEBDIEEMDI%LLLE(EE
%) T o, FEIZ200-800kg,/ miC B & OF, HEUE
THIRAtULOBRERENH S L3 TWw53 (BE,
1985).

11, 74 H72YK Balanus eburneus Gould

(i R EHFY © %)

FREM | dLRARTEER (WY, 1966).

BARENOZIH : 1950FIC#HERT TCiThbhE
TREMEEYVREORBIEIC L 2R T, 71T
HER & N7z (RBIR, 1977). 19634 IR/ O 5,
1964 IR DI #E» S, 19665 12 HTi8 R
s BOMKED STk S iz (98, 1966), 7 A
TIERIC & 2 BE s 519644E10, REEMEAT,
RIFR O RE & RIGHE, 7219708 F TICHEE
JFEBT, SHREEET, BESEH%E (Utinomi,
1970) o REEINT VS, £7-1968FICEHER
E (LM, 1970), 1972 B/NBES (B
MK, 1974), 19748 CERIEOFE T H (Hirata,
1987), 1976 IC =B R DM KRB (Iwaki ef al.,
1977), 1976 Z 2 » SHEBTHRWIZEhBE X5
2D (UNRAERB, 1979, SETREATH
(Kawahara et al., 1979), BHIB Ot B (7)1
HEF, 1988), =M¥EIHEE (L0, 1982), Kk
EOENITE (LPE, 1988), BHEDO=FEBEAS

(F)1], 1985), =EROHEEFH# (FHfh, 1986) 7«
FREUSHELT, ATFEREIEE,»SEBRE T,
ARG, FBLEINE TOHIBOEERLHE
CAFHLTWS (IE, 1986, 1989).
HREBTOEERN | KEED» S HREBREZET
WEEZTD, BROWR5EI50D, ¥ LTH
THEOATHEEYICHNET 2 (HE-ASH, 1985
(i, 1982, 1983). /- FERoOTEMTEEO,
TREM QA & L (B H, 1985b, 1986b), =
HMOAHBRIE (HEEBRERLE, 1985, 1987),
B (EREERERESE, 1988, 1989), =#M, I
M GEZERAS, 1981), % 7-fZ|[IROBIEE,
HIET&RE (BEHAENKRE, 1987, 1989) =
L.

12, 3—0w/N7 2K Balanus improvisus
Darwin (Ei2&#MT @ BHM)
FEEH @ 3 —o v SRR (T8, 1966).
BAENOCSHE | 1952 ZBEROEEET, &
ERIZRZeRr & ZE R KERBRFT CITb I TEE
VA CRE SN EROFIC, EES TV ST
B eH, BTREENT MR, 1985), 19597
EMB DA EET & MATH (Kawahara, 1963),
19624 1 AEFAGE H & B R DWW WV 72 2 s
(Kawahara, 1963), 1963F(ZFR/I| & 2 DX DK
WEDEEE/ (N, 1966), 1964FE I =FF¥ BMmE
CZHEEBENH(EE, 1967), 1968FEICEHEDON
T (%M, 1970), 1972, 19734FECHEBOHEI
BEEET, BETOBE 8K, 1977) L/hHEEKE
M (BIE-H, 1974), 192EHMEBDELH (Kaji-
hara ef al., 1976), 1976FE=FBRDHIEE (Iwaki
et al., 1977) = ¥ Cidgkani:, 5L TIENA
M (Kawahara ef al., 1979), ZIREDEEBH» 5
BEE#ICE U 5 kis (B, 1981), FHMIEDMLE
(FH, 1986), =EHBORESFH# (FHfh, 1988) #
£T, BREN, BEGEILD S IUHORIERIC W
ZILVCEEOEBEICR S S (1Ud, 1986, 1989),
HRETOEBRRR | ERBDOV2E 250Dk
EEmMOREL P OATHEEYICNET 2. HER
OFIHEM CRFERARR, 1981), WL GREEBRER
£/5, 1988), MEH/IF O GRRERER £/, 1988),
BUH13EH, AHRE, =M CGEEESRERESR,
1985, 1987), Z7-#Z/I|BOBRKE, MIEE, #
ETTSIRE (BETmAENERE, 1986, 1989), T3
BT (ABH, 1985b) ¥ TRos 3,

13, FFa27HhA 2 FYHZ Carcinus meditter-

raneus Czerniavsky (Ei/EE#FT @ B 3&HH)
R © ity (EFH, 1986).

AXREANOHF L HERETOEBIRRT | BED &



KRB ORLEN)

CAERFEBDOATRIENHI SN T3, 1959F T
BHEZH TRESN TUER, ERBETREICRES
N5 X% o7 (B, 1986). 198441 I HIETT
BFRCTREICEHESh, FEZEICL 2 (FH,
1986), &7-EREMAK (FITF, 1985), & 5ICHEiE
MUTAETH1984, 1985FICHESIN TV S (B
ETAENKR, 1986).

14, 4 v Hh 2o 0 EHZ Pyromaia tuberculata
(Lockington) (ET2B¥IFT @ HAkiH)

JREH | KK FEERE (BEH, 1971 Carlton,
1985, 1987).

BAERN OGS - 1970E#ME/E o/ NEERH, =
FHHEEOH » B « =, EF - ABEW,
HEMO=MMN, BOEBRETHRRE SN GEH, 1971,
WEAGE, HEE, FEETHIIBEE TICERES
NTWw3 (Sakai, 1976). BAEMEE & BME, &
£, =B, FRE, KRE, EENE, ILOg
OHBBE*NTCEAEOESE E THAENEZRS L
T3 (Ohta, 1983 ; E\EZH-&#, 1988 ; =B,
1985).

HEETOERRK - AEH - &Hi#F (1988) i,
AEOETRENDEEIZ1960FERTH 2 L HAIL T
W3, BEE, TEROMENL CORTEREL
EFRLELTEBOVWEZ EI20H THEECSE
ETamT s (BEH, 1985a, b, c, 1987, 1988,
1990).

15, ¥ > /\vy ¥ 2K Molgula manhattensis
(De Kay) (BRI : FEH)

R ALK KFEEERR.

BAENDZISE . 192FE 3 LERTRR s
(Nakauchi and Kajihara, 1981). % D#19734F
FoiE B D 1E4H (Kajihara ef al., 1976), Z L T1975
FCRBHEFRETHLREOH» S X 5 127% o7 (Nakauchi
and Kajihara, 1981 ; 77)Il, 1985). £ EHEDE
HE# (7)I-HE, 1988), KBKE (74!, 1986b)
TLREEIA TV,

HEBTOEBRN  EREBDWI 5L Z5DK
FEHEmOREIC R LIE . ALTERIC & 2 EH
TiE, E»oKICRLTET 5 BETAENEKR,
1986, 1989). HIRE, TEH(EEHMH, 1985a, 1986
b), HEEOHHIISH « FREGEIR, W AE,
Wz, PIHF CERERERESME, 1988, 1989 :
HRE#EEX, 1939), #iE#E (BMEMAENER,
1987, 1989) K& TRO»-> T 5,

16, 19317 LA RY¥ Ciona intestinalis (Lin-
naeus) (BREYM . FRH)
[FEH D THEEENRELLS Y Ciona robusta

Hoshino et Tokioka & SR Tw:37273, ZD%4IL
ROy =nERY, Iy NEELINTL
5, FRBEDF STV A RV Ciona savugnyi
Herdman & 7 - 7z (74)1] < £ %F, 1984 ; Hoshino and
Nishikawa, 1985 ; #GJI[, 1986a, b). HFE D 7= 3
EIADEBORRWEBEYN THS (Morton,
1987).

HAERN OISR - 19024 BT H#E T D 308k & AZA M
KERAEEIZ H % (Hoshino and Nishikawa, 1985)
S, ZNLIEOLRIEE L L TIOERTZR»S5D Y
DT, 1967TFICEH B EZE (Hoshino and Tokioka,
1967), 19704E 1R U < BESE, 1973 — 19794 I fo ¥
B, 1975FICHEB YR, 1976FEICEHB LI, 1978
FEHFANBOETF, 19805FICKRE, 19814FICE
B, 19835 ICHEEE, 19834 ICHI%E, 1986—1987
FICAHER, 1986EICHET#ED, BHENFAFR
&% (Hoshino and Nishikawa, 1985 ; #&/I|+ H %,
1988 . 78 JIl, 1988 ; Nishikawa, 1980 ; ¥ H ftf,
1988).

REBTOEERN  EREOW2LI5T%
BT % (), 1986a ; Hoshino and Nishikawa,
1985 ; Nakauchi and Kajihara, 1983 ; B# 5=
R, 1989 ;| BREMAZEXER, 1981, 1987, 1989).

z =

HERBOESYOEH L LT, RIEEOEEKIE
HIZHwEwS ZenbiFonsd (ARH, 1982,
1985a, b, ¢, d, e, 1986a, b, 1987). #Hz ¥, T
HEDOAH - B O~ 7 o> b A ER1984EICE
SHABELASH (1985a) IC & 3 &, HEHHYERE
TR CEEAEE 2 EEEEDH92% (n =
110), “#ETIZRL <89% (n =660), HiEE®
FHIBRRETIZ5% (n=630) L ->Tw3 (FAH
NETOEBOFIETHE). 72, ATEY LD
HEEYHELERHAEL -5 - BBE (1984)
Lk B E, 1983EDFHE THABRDISH AT, 7
CEDHEL0% EBZ A1 rFibotz, &5
WERFEBEOMNEEMOERELIC L T80%S, /AL
ThrLT7HFAHTATHEDONS (BIE, 1984).
COHLREEDS X WD 2 ik, —RIcETL
DT TAFPHIBRICEL ASNBBRRETHSB (BT,
1982). 22T, 2H LI-RLESEEEEABICS
W EWVND T EIZDWTEEL TAHS,

IR LnEL
HEEYBRETE D ME I I, WBVLAERE
BB E L >TL 5,
RLDHEIHRE LT, #HNA»5EEN T 20—+
BLETHEH, HEBOHEZLIIMIADER
2D NTHBH, DT, Z7YVERRar
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LY R EDHEBEEMDS  OREESHECAHEFL T,
Z D5AE 2 HFR I LT 72 (Carlton, 1980, 1987),
WEBMDONT Y ABEBIZDD/INT A FKIZAS
T, BENBIEMNBELLEEZSNT WS, IO/
7 A FARIEHFEOETHRICER D AR Sk, fliEE,
B ®ETEConD, ZOHTICERDEE~
Y PARZDHMENEG TR TOT, JLRKFERS
—ALIVTHhS, EXT-FTRESEKLT, 7
IT7IZEIEN T L % (Carlton, 1985, 1987). Carlton
NIk, KFEKIZZS Lizv—tDER
HOMBI2H D, BHEANDL—MIZIDHH 2DT,
bkt b DKFEEREB L — MDD >TA v H I 7%
B, YRAITTRAARED, TXT=ZThs
DOKFHEMEHNL — MDD >THZY P ) A VHF Y,
AV XA FEEIEN EHERLTWS, &
RZOMICHEET 75D — b EZ SN,
IRVATADE S CEHET, BHAkOEEDDH
5 &5 I —EROR R IS 2 R T, KIS
LTwaeEZoNZEHES, MOST R bKIZE
SEEEMBFT O TLIUE, EHROEICAS>TETHE
TET 2L TDD 5.

FREH (1986) X, RLHAICEN» > KED
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FOEBEEICLIE 777 b OEV—RE
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KM —ERRBICHE SN2 NBOFRIEER TE
KLTWREIENHD, EFEFRICHEY (Soul and
Soul, 1979)., ¥ 517, (MEEVSEYWED > ¥ %
Bol7Lv—hMcb5 - THEMTHELTETZED
EYHEDESEE L £ 5 (Lee and Trott, 1973).
Fhr¥yarsvd, BEEFEGE, TrE=T
i i, BHEFEEE R BV TIHEFE BTV 5 (Soul
and Soul, 1979), # ¥ 27V A Ky iz, EERBHNIK
HHEL, TEBEDZYLA RKYRIERETRAS
NIBNOZFHFEZ/BTIILHTA SIS (Nakau-
chi and Kajihara, 1978) Z &, BIEMNEEICH
WZEERET S (A, 1986a). TN EXRT 3
—DODIELE LT, #2274 RYIIHTHEER
NIEARTY, EMIEFCRETE2, 2V 1A
RYTiEd £ iy (FE]I, 1986a).

o EBEESTE, LIELEEASELBFER
b, EREBRILT LI, LI7HFAHAE, £
ORFICB L2 5. EBMNCIZ10°CT 7 H MR
L HEARCHALTH80% W EFT S (FH -



e ¥

#k, 1986). 7-ATEREFREA0.5ml £ F TIERE
WD L, 0.07Tml/ L DIETFEFR =K TEEIC
Lo T2 S 1 HAESETFT S, ZHICHLT,
EXRETHBICERTAT7AF A4 Tikl.0ml/ £, &
FFHAT2.0me,/ L, VA4 T2.0ml L TR
#AETLTLE S (FFH - #5, 1986).

LA T, BEEKOESBE I TFYINIC33 % TE
EThor, ERED LD ZNEBETE, @)l - EL
Mo DEADFTHAK LD, U UIEESBEEIH
WIERT T2, £/, BLorBoREN2V 7Y —
FTEDLRTWAEE, BRIC K 23 KIE, 18I
L& ZETF—RCHNINFRN TS A[EEMELDH 5720,
AT T ALHIIE Y, EIEEOELAEL
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Recent Introductions of Marine Benthos
into Tokyo Bay (Review):
Process of Invasion into an Urban
Ecosystem with Discussion on the
Factors Inducing their Successful Intro-
duction

Akira Asakura

Natural History Museum and Institute, Chiba
955-2 Aoba-cho, Chiba 280, Japan

Tokyo Bay is highly urbanized and polluted,
and, recently, abundantly inhabited by many

introduced benthic species. Hydroides elegans
(Haswell) from the western Europe was first
recorded at Kii-Shirahama. Wakayama, in 1932
and introduced into Tokyo Bay before 1967.
Ficopomatus enigmaticus (Fauvel) from Australia
or Indian Ocean was first recorded at Kojima
Bay, Okayama, in 1966 and introduced into
Tokyo Bay before 1976. Zoobotryon pellucidum
Ehrenberg from the Pacific coast of the North
America was first recorded at Tateyama, Chiba,
in early 1900’s and introduced into Tokyo Bay
before 1964. Bugula californica Robertson from
the Pacific coast of the North America, was first
recorded at Nagasaki in 1950, and introduced into
Tokyo Bay before 1960. Limnoperna fortunei
(Dunker) form China was first recorded at Ni-
shinomiya, Hyogo, in 1981 and introduced into
Tokyo Bay before 1984. Crepidula onyx Sowerby
from the Pacific coast of the North America was
first recorded at Miura, Kanagawa, in 1968 and
introduced into Tokyo Bay before that time.
Perna viridis (L.) from the south east Asia was
first recorded at Aioi, Hyogo, in 1967 and
introduced into Tokyo Bay before 1984. Mytilopsis
salli (Récluz) from Mexico was first recorded at
Orido, Shimizu, in 1974 and introduced into
Tokyo Bay before 1984. Mytilus gallloprovincialis
Lamarck from Mediterranean Sea was first recor-
ded at Koube, Hyogo, in 1920 and introduced into
Tokyo Bay before 1927. Balanus eburneus Gould
from Atlantic coast of the North America was
first recorded at Yokosuka, Tokyo Bay in 1950.
Balanus improvisus Darwin from the Atlantic
coast of Europe was first recorded at Ago Bay,
Mie, in 1952 and introduced into Tokyo Bay
before 1963. Carcinus mediterraneus Czerniavsky
from Mediterranean Sea was first recorded at
Urayasu, Tokyo Bay in 1958. Pyromaia tuber-
culata (Lockington) from the Pacific coast of the
North America was first recorded at Jyoga-sima,
Kanagawa in 1970 and introduced into Tokyo
Bay before 1960. Molugula manhattensis (De Kay)
from the Atlantic coast of the North America was
first recorded at Hiroshima in 1972 and
introduced into Tokyo Bay before 1975. Ciona
intestinalis (L.) from Europe was first recorded at
Yokohama Harbor in 1902.

Reasons and factors why they succeeded to
invade into Tokyo Bay are considered as follows;
development of the coastal area, such as concrete



protected shore lines, has been resulted into the
loss of habitat of the native species, which are
potential competitors or predators to introduced
species. The introduced species show high toleran-
ce to pollution, lower salinity, and oxygen deple-
tion, which enable inhabitation in the highly pol-

luted areas. Although mass extinction of or-
ganisms sometimes occurs in Tokyo Bay due to
serious pollution and oxigen depletion, the
introduced species have ability to recover their
population rapidly because of their high re-
productive ability or productivity.





