HERE SN LFE G REMEFE DR E AR
—55 2 ¥ — (Bt o L)

B IOV OB 60T BUGT LT MR &

RS ERM  S BT 7 e — R SRSk Bk N TR A L X
TV, AR A A s B 2 B e S Sk AL s BEUL R & 9T T & TR
S S hT &4, TIC, MANERECRE CREUETFETE £ 50hbde &3 30km 82
Fudz e (LR A TE AR AL - £ 1,350k m PPEE 2 > BERG AT AR LA L, B
L i B M i o S bR Sk e S B A L o b s, S St R kRS
AR g B 2 LT B D, TS AR LA SR L A B R A Lk
S OEHERS S, TEREHOBETEN S RS &, WEMNALE, b (M
AU FLAE SR A o A B A TR E CHBIL T v, —HT, RS TG,
EURHEHFLAE R AL S R thE T ST A R L T, Eh, AT 0 SRS
BRI oo M AT o th Bl &, HUBEENC S IREE s R Lo v B SRR, i
PR PR B i i o T & @ R RS D A H o fs T L MHA SR
.
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Community Ecology of the Chemosynthetic
Community at Off Hatsushima Site,

Sagami Bay, Japan—II : Comparisions
of Faunal Similality

Katsunori FUJIKURA*® Jun HASHIMOTO**
Yoshihiro FUJIWARA®*? Takashi OKUTANI*

The bathyal chemosynlhelic communily called Of Hatsushima Site in Sagami Bay has
been suggested to be characlerized by a cold seep created by plate convergence.  Howev-
er, bigh-temperature anomalies exisl in local areas associated with rust colored seabed
and some Calypéorena colonies al ihe site.  Therefore, this community represenis bolh a
cold seep area and a hydrothermal vent area.

This siedy compared the faunal similarities between the O Iatsushima Site and three
# | HREERRRE b — R A
E I N Sl B v S ot R s L A e A R L sl
% 3 Deep Sea Research Department, Japan Marvine Science and Technology Center

# 4 College of Bioresource Sciepces. Nihoon University (Gues! Scientist of Japan
Marine Science and Technology Center)
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reference communities ; Okinoyama Bank Site, a cold seep ; Minami-Ensei Knoll, a hy-
drothermal vent ; and a bathyal community near the Off Hatsushima Site which is non-
chemasynthetic, Furthermore, faunal compasitiens were compared to chemosynihetic
commaunities worldwide, From these examinations, the faunal characteristics of the Off
Hatsushima Site were discussed,

The results show that the megabenthos fauna of the O Hatsushima Site contained
more vent laxa than the Okinoyama Bank. However, fauna of the Minami-Ensei Knoll
was dominated by vent taxa, From faunal similarities between different chemosynthe-
tic communities in the Pacific, a biogeographic relationship appears present between

chemosynthetic communities in the west, southwest and east Pacific.

Hey words : Community ecclogy, Off Hatsishima Site, Hydrothermal Vent, Cold Seep,

Calvbiogana sovoae

1. 2L &I
FERT i, AR Bk O S aa i L O TR
sy, o HERS A BRI, PR
e e o T KON T L W 2L LR B e g o e e e
SRR S AL — R, SRR, H
SV o BV TRRM L e T - 0 (R
A, 1995a), & LT, BRI, FEERER- @4 3
ihs LMERF IR S IE RS MBI b &, i
PR AL SR L s 4 2 C A MG ah
oo

EOT, HitROBEMMSCT EEE, AT M
By 3L o R T P HE BB D B s gt s 2
b, s (DERYAR - R DR A T RS e
SEAnA I & ThiH o fmil - JEIL Rk A I
foo &5, PBMNRRESHHARER &, RRCE
P - BERTERE & 2B o aitk s s T bR L
DTHET B,

2. BEAEELURH

MBS £ U oSk B R o E
(£, 35°00.2'N, 139° 13.5°E fHlE & cluiaz, P15k g
B Thm MU0 KEE 574~1,338m T, [ LAD L 2000,
M7 g w-3K ], TJAMSTEC Deep Tow Camera | %
v T = fzo b/ (o BE BY 18 o0 00 4 42 3475827 I,
139° 31 6°E, AEER 1L100m Mg polac fd L, pdErs
M, BHE (28°24.4'N, 127°37.9°E §1F) & C Uik
(28°23.5'N, 127°38.3'E i) @il [ LA 2000)
2k & EALTT =i,

L S R O TR & R A S R D &
(AL 247 2 R RO E,. AR OEEfTiE A, 1995a) 2
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Lfcddofog BEREIC B0 SR SREDIINE, K
ORERENEROY L CHEE LB s T ¢, e
FL— FERIEH-THELTOS (1), choolk
Mo &, ROFETHTL 2 3 o2t
BT MHE e+ 5 2 Lick - TR
SWTEHLAZ, 25 Br~rod@ifiront,
RS o b E T S W ERk, fh LHE, Rg
Pl & o Ml fREL (CC) (Jaccard, 1902) 2L F o
Ao Licdi=sTkidi,

CC=¢/la+b—c)

a, b WA oy HIBFEL

¢ ¢ dBER s Il SRR

o, Hiv-ovoylsih, bl BEErmEG R o

deilipk &, & S {ERFIO P & LA & PR
DRI RIS B R 1T - T,

3. {EEemEhBEERHNE 0BT

MEibde H12 23 8, M (LHED S 13, RadEmit
Eet & i3 24 F oo A RBUEAE R TF HEBD B bi db 45 &l iz iy
BcEERE LB L 2 (38 D (M, 199540,
gz, FESEF O &t s,

(1) #F# (Polychaeta)

e SHIB L o v ¥ U I 4 B Nautiliniellidae
DA A FU T Shinkai sopamiensis (Lo sy ¥
4 Calyptogena sovoae, Natsushime bifurcale 132z &
o4 RS LN Acharay fohnsoni, & F Y JH 4 FBm
B Mautiliniellidae gen. et sp. 624 7 + &4 Conchorele
disfuncta &, T BHEFFE LW LTS,
TS, ChSRTE BHESGLTHSIc L,
mdra¥F, S segemiensis & Nautiliniellidae gen, et
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Fig. | Locations of chemosynthetic communities in the world’s oreans,  Broken lines show plate boundaries. [
The OF Hatsushima Site, @ : Scep community, & : Venl community, 1 : Okinovama Bank Site, 2 : Japan
Trench, 3 : Suruga Bay, 4 Mankai Trough, 5: Kagoshima Bay, 6 : Muroto and Ashizuri Knolls, 7 dMinami-
Ensei Kpoll, £:lheya Ridge, 9:Izena Hole, 10: Mokuyo Seamount, 11: Suivo Seamount, 12: Kaikata
Seamouont, 13 : Nikko Seamount, 14 Mariana Trough, 15 : Manus Basin, 16 : North Fiji Basin, 17 ; Law Basin,
18 ; Off Paramushir, 19: Explorer Ridge, 20 Juan de Fuca, 21: Axial Seamount, 22 Oregon Subduction
Zone, 23 Gorda Ridge, 24 : Monterey Bay, 25 : Guaymas Basin, 26 Bast Pacific Rise 21°M, 27 : East Pacific
Rise 13°M, 28 : Galapagos Rift, 29 : Lousiana Slope, 30 Florida Escarpment, 31 : Mid-Atlantic Ridge 26°N

CTAG), 32 Mid-Atlantic Ridge 23°M, 33 : Norlh Sea.

sp. BEEBEhTWIEWL, —h, #F¥¥FITh4R
Shinkai T, i+ I¥FNITHAS longipedala P
ERGRO a9 ) F B0 1 Calyplogena sp. 128
4 L (Miura and Ohta, 1991), @GR O T ¥ &
1 vu®y 4 C solidissima i SEEREMRFES 52
L s (Zili, BME), AFFFIITHABEE, HEEL
Tyog AR AHERBRLTWEEELONS,

Fh, FFUTHAAHOBAEHERTELP S
Mytilidiphila ofinawaensis & M. enseiensis Ak,
t2o M. okinawaensis 13, ¥ ¥ & 4 YU H A Bathymo-
diolus japonicus EH A& ¥ w4 E) A B ad-
uloides t= R LTV B4, #llal, dh s i @il
SRLTLVELy, L l, M olinawaensis (&, (R
W A A eA AT LTWE (Miura and
Hashimaoto, 1993, &FHEHAHEEO S F4+ & o9
A phaseoliformis IR S Nautiling  calypto

JAMSTEC J. Deep Sea Res, 12 {1996)

genicola SHRCHIE LA N AT (Mivra and
Laubier, 1989), A # & 25D Florida Escarpment @
FoAR A 2t O B @ Lanbierus mucronatus &
Flascarpie alvinee R E T3 (Blake, 1993), —
K, [EEOEIZES SRS ShT v g
U ¥ g = Fithie & Mivra spinosa, & 2 & & affided
Santelma miraseta HWGEETHY, hobITHA
RHELTWAEELGNT A (Blake, 1993), L1
MaT, ¥EVITHABRERELTE, EFESEhE
BT & s T &0, (EEESRR RS A
Tid, Bk - ik KA AEEE Vo 2R A
FORBIC b - THHLTHS (2,

FEhabn Profomystides halsushiimaensis 14 0 A
1o i0 | B Lamedidbrachia sp. ORI TH L T 0ok H,
P i@ s A 0 b D S WD SN o £z, RER
MIFT B Protomystides IBOIL,  BESukbamnEi
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2L R - s L - HEREIR R 3 (LSRR A & B B R R S L (R BT e AR & [ R oo g
W, + W8, — o A&EEY, MEK: nififSM e, OBS : i (DHE, OHS: 9k a: fliw ~b & 0 8 B TRy
feddif <, E Bk RIZ AN, b Fe~nk D oS0 HBE TR AR <, I kTN S s
45, o vk D EOAENCENTAE, Ble SR mWER S, d Be<a vl T, BB
AL, o Fiv~aclie, EEESHES ¥ 1 7 L @I

Table | Occurrence and obligation in' the chemosynthetic communities from three sites : the Minami-Ensei Kpoll

Site, the Okinovama Bank Site, and the OfF

Hatsushima Site. + : occurred, = :not obgerved. MEI :

Minami-Ensei Knoll, OBS: Okinovama Bank Site, OHS : O Hatsushima Site. Category of abligation in
the chemosynibetic communities @ a - The taxon (taxonomic level is higher than species) mainly distribute
at vent communities. b: The laxen (laxoenomical level is higher than species) mainly distribule at seep
communities, ¢ : The taxen (taxonomic level is higher than species) mainly distribate at both types (vent
and seep) communities, d: The taxon (taxonomic level is the species) mainly distribute at wvent
communites, e - The laxon (Laxonomic level is the species) mainly distribute ai both types {(vent and seep)

communities.
Specics Canmimanily Obligabion Spacies Communily Chligation
T OHS  OB5 MEK | OHS O3 MEK
Falychaesa Provanmidzs
Polyraidas FProvana plabea + + + [
Brackipolynoe peribonese - - = i Turridaz
Phylladecidae Clemapata fagamitmag + - = d
Frotomysitides hatrashimaensis + = = d Piyesoehyteling buccranides + e - a
Maldanidae | Bivalvix
Micomeche glom = & -— d Solamyidac
Mautitaniellidas Acharax joknroni + + — b
Shikar ragamiensis + —_ —_ ¢ Mytladae
Shimkal  msp. —_ —_ -+ o Berkymediolus plarifrans + 4 = a
Mrlswshima bifiercara - + — [ Bothyvmodicles japaricus - + + ]
Myritidiphila erseiensis — — + c Buthyreodiodies ediefrides - + + i
Mytitidiphila kingwesnis —- - = ¢ Bathrmadinhis ip. - - 1 a
Mautilinesllidae n. fen. of 5, + - — - Lucinidas
Alvinellidze Luegimanta yoghidei + - - b
Paraivinella kessteri — — + X Thyasiridae
unident, i Conchocele digfwacta + + — b
Palychizeta gen. sp. | + - e ? Yesicomyidae
Vestmenilien Calypogenr sopame + 4 = c
Lamallibrachidas Calypuirgenn solidissima = + 4-'
.lmurﬂfbmr-‘lm'sp. + + — (4] Cruslacea
wnident. Sealpellidas
Veslimandifera gen. sp. 1 + + — c Nﬂ}.‘.{pﬂ.ﬁ spull + — — 3
Vealimentifera gen. sp. 2 — — + ] Mealeprs sp, 2 — — + a
Vestimentifera gen. ip. 3 -- — + ' Bresiliidae
Gasirepoda Alvimacaris fongirasivis + - + i
Fissurellidae Hyppalaidae
Priacirelia pervirabilis —_ — + d Lrhireuy wishin g ionianus = - + d
Acmasidne Lebibeus 5. + — = d
Servadonta vesrbgentifericolr +* - - [ Crangeaidas
Bathyacmiea nippanica + + — 4 Paracranporssp, b - = + d
Rathvacmees séeivedi - - + Is] Eythagracidae
Lepeidrilidas Bythagracidae gen. sp. 1 - - + a
Leperadritus faponicus - - + a Litbefiidiae
Trochidae Paralomis jamsreci - — + d
Margaries hiabafd + + - c Paralomissp, A - + d
Turhinidaes Calatheidae
Candraines jamiteel = - + d Munidopsis sp. == = s o

bW PR A, ML EREGEZTNIE R
papifiose, Juan de Fueca & Explorer Ridge i B wer-
ege 5T L T80 (Blake, 1985 ; Blake and Hilbig,
19903, [&] & 90 FG B 4 Galapogos Rift iz Galapage-
mystides grisiata 30rG L TW 3 (Blake, 1985), L
AT, ARG ESk SR Lo rTs, Yk
AL o Skl AL AR S s AL T B T &ic
B

SRl & fhos gl HE o M BR & B Micomache obilal
B, ComRFRLEAr S 3RS STy
Nicomache G EIEF G R RTINS it = & 545 b

1

SEG A B S 1f Galapagos Rift, Bk T B ifif 1
13°M, 217N, Mariana Trough iz N arwidssond H3JL0
I L (Blake, 1985 ; Hessler and Lonsdale, 19917,
Juan de Fuca & Explorer Ridge 12 N. venticola 554y
fii LT3 (Blake and Hilbig, 1990}, k-7, {b%s
(8 v Ko Dl = 71 1o o L PN T B s T
Pl BT & &,

PRI T A S L 2 v o 2 & 2 Polynoidae ©
Brachipolynoe pellibonece {3, L A4 20 H A8 "
BT Ll b, (HERREA, BEHH, North Fiji
Basin i & [LEHT 545 (Miwra  and

Basin, [Laun
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Fig. 2 Geographical distribution of nawtiliniellid polvchactes (Source : Miura and Laubier, 1989, 1990 ; Mivra and
Ohta, 1991 ; Blake, 1993 ; Mivra and Hashimotlo, 1993 ; Miura, personal communication). [ Off Hatsushima

Site, @ @ Seep community, & - Vent community, O - Characteristics of community is unidentified.
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Fig. 3 Geographical disiribution of polvoeid polychacltes [rom chemosynlhelic communities (Source ; Pettibone,
1926, 19288, 1939 : Tunnicliffe. 1985, 1988 : Mivrs and Hashimole, 19000 Mashimolo amd

LO84, 1985a, 19350,

Fujikura, 1992 ; Deshroveres ef al, 19596
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Hashimoto, 1991, 1993 ; Desbruvéres ef al., 1994), H
XHEiH, thEhoFRTE~TRLS, £LT,
Brachipolynoe [BIZ B HFLAEMSTERES L & (2320
ShRTWE L, ¥ oasrBonfhid, BERFEREEE
s B LA B AR (Pettibone, 1984, 19854,
1985h ; Tunnicliffe ef af, 1985 ; Tunnicliffe, 1988),
Mariana Trough (Pettibone, 1989), Florida Escarp-
ment T (Pettibone, 1986) (E3), Florida Escarp-
ment AT < TEAMEBILEMBETHELIC &0
5, HEOSHOPLEHREGE ST S N T
By

v TFTFA x5 IThA Poralvinella hessleri i1 Ma-
riana Trough iz &HELTWE  (Desbruyédres and
Laubier, 1989), 2/, HHMEBTI2zs3TH1H
Alvinellidae (3 3RS HEHEME 12 4% = Jo Btk HH FLA
BEc 4376 L (Desbruyéres and Laubier, 1980, 1982,
1986 ; Tunnicliffe et af, 1985 ; Tunnicliffe, 1988), 2/
B F £ = — DALE S Ly o Foi & B B S A
WCBUBFIRERLTWA S &b, HENL iR
DI RS SRR 2 Ak FL AT R s BT O

HToHs (=il 1991,

{2} MU LLE (Vestimentifera)

st ) bl R SRS ¥ 4 7obEgkk
MiRFRIC A L (Bl 4), Fh, ShETHohTnad
ST OACESREANE 2 J0E X B RN TS
5L & & (Fisher, 1990), #EsD - db 2 (i - BERg
Mo s e S8 b GRS BT oMt h
EHHfiEMEME . Thewd, ChEvREBEREMGL
LSRR ROEEMBERE X h TV Wik
(Marie-Garzdn and Montero, 1985) ##H 10 72 =T
i (Webb, 1969) = &{ER Skl lidififEd s 2%
Zohah §O&IAMEHT,

(3) HEZE# (Gastropoda)

e B L7y oy PO
Serradonta vesiimentifericota b SR LTH S
F, s S oF 4N A B F 3 Bathvecmaen
nipponica ik, R & LEECHEEBHL TV S,
Bathyacmaes B2 B nipponica 23 L L TRIX &
fi, FfETRFERRMIC B secunda BHwWm+ 5
(Okutani ef af, 1993a), > ¥ H A @ ¥ &2 Margarites
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Fig. 4 Geographical distribution of vesbimenliferan worms (Souree @ Weblb, 1969 ; Jones, 1985 Mane-Garstn and
Monters, 1985 ; Mashimoto ef @f, 1989, 1920, 19836 ; Ohta, 19902 ; Southward, 1991 ; Hashimoto and Fujikura,

1992 Dando ef al., 1992 Fujikura of al, 1992),

[[1: The QIf Hatsushima Sile, @ : Seep community, & @ Venl

community, £ Decomposition of graing, O Characteristics of communily as yel unidentified.
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B 5 Lepetodrilidac BB O S, & B0R0HFLAESI L

Fig. 5 Geographic distribution of lepetodrilid limpets (Scource: McLean, 1988 ; 1993 ; Okutani efal, 1993a;

Desbruyéres ef af., 1904). & : Vent community.

shinkai TE i &b oo (FRBT D & 3
i S (Okutani ef el, 1953a),

FPuncturella parvinobilis, Lepetodvilus faponicus i,
M A, S EMEETA T L, P
parvinobilis BRET LI FAZ D A4 W\iE, (L3S
AR B A BT R O, FRERNR P
rimaizenaensis BOH LT WS (Okutani af af, 1993
a), L. faponicus DR+ & Lepetodridae i3, WAL
PRI Y - o AR B FLA RS & L elevains O
3 A W AE0AE = 41 (McLean, 1988, 1993), L. elevatus
4 Mariana Trough & Lau Basini2 &L T005
{(Desbruyeres ef al., 1994) {(E[5), ChoEd~<THK
WAL A E R T b, AR Bk LA SR [
HHHEELOGND, T, YA dtwica d g
Cantrainea jamsteci &, Wi O A CHERmBELILE
DI EE 1,000m 2287 d i B2 e = o skl FL A e gL
(Mg, 1996) & bEHENTV D,

BT, WA 3 ond B T =4 Provenna glabra
Asg Rl p s L AP DA S HE— G L L
fohi, (RS - HREARA I ESGLT VWA &
& (Okutani ef al, 1993a), 1A 2 OLP &bty
Hur WG S e Bhn s, AlSEd s 10710 =3
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B Provannidae RS oNELSHEEAT WS
{Warén and Bouchet, 1986, 1989 ; Okutani and Ohta,
1988 ; Okutani, 1990 ; Bouchet and Warén 1581
Warén and Ponder, 1991 ; Qkutani et al., 1992b, 1993a)
(E6), LiLigdis, {LFESHtmitiiniEsohT
VZL R R ol sl MU T =T GG
B4 X h T 0 (Dall 1908, 1918 ; Warén and
Bouchet, 1989) (121 6), {b &k BERiciE LR E
BEEs Ry, Lal, dfHof st
Win SFWENTED, TOHHLEK - Bk - KR
AR E S A Fichii Tl d,

i F T v A A Oenopela saramiane & Phymor-
hvnchus buccinoides 1L, WERPESR D S REBWB S NT
Wity THASHEIAET S S v A B Turridae
LS IR BB IS E TR WS, Oenopota [T @
fth D 18 O agasatoarana 138 E 6 Lo o B84 4
(Okutani et f, 1993a)s Phymorlvnchus TROHRIE,
Morth Fiji Basin (Okutani and Ohta, 1993),
Galapagos Rift, HECSFEMERE 137N, 217N, Juan de
Fuca, AP0 8 28" N o a4 4 (Warén and
Bouchet, 1989), # L € North Fiji Basin @ B starmerf
i1, AL 2 SR (BT ahiT

f3u
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Fig. 8 Geographic distribution of provannid gastropeds {(Source : Dall, 1903, 1918 ; Warén and Bouchet, 1986, 1089 ;
Okuiani and Ohta, 1988 ; Okutand, 1990 ; Beck, 1991 ; Bouchel and Warén, 1991 ; Warén and Ponder, 1891 ;
Okutani &f «f, 1992b, 19932), [J: The Off Hatsushima Sile. @ : Seep communily, & : Venl community, O

Characteristics of communily &s yvet unidentified.

i< rr a2 rleE LTS TYS (Okutani and
Chta, 1993).

(40 —# B4 (Bivalvia)

o ) A A4 e - s i E s b, [ UAH
MU ORI, =i, A foic R AR
MT & (Fujikura et al, 1991), 58, miDNA BTz
Lo o A2 MIZKB RS EMREENT
VEA (Kojima ef al, 1995), FE ooy 70
B &I SRR E T WL by PR A S 1R
PxNTVET ¥4 o9 ) FT i, fEolEgTry
[l Pl i & R Lo A B O EACRIRT L 2
A OUEEfrEds, 1995L), e 0 H A IBOEE A SR
SRR CERIE A N RN (HT), AT
od | M4 O omagnifica, 14300904 0
Ribend, T2 W oa o DA O laebierd (ERIRIC L
FF B AL SRENE D SREEHM L TV S (Fiala-
Médiont and Métivier, 1986 ; Fiala-Meédionl ef af,
19933, Linl, T2 0 aw o9 )i o REmcE
EEdAr e 5 2 &0 SIHLRRIGEIE L TH 0, B
PN S oM 2 F e 0 2 A AL T A

141

{Le Pennec and Fiala-hMédioni, 1988), ) dhd i
M=t O australis I, SAERBE I hThn
B8, RN MAREEE A A 2 B S S R
OEEMRIEE TV A (Stuarde and Valdovinos,
1988),, T 11, Monterey Bay @il
T, JECER (C Rilmeri, C poachardiana, 7 5w 1 o
A C pacifica, C. stearnsii, . gigas, Calvplogena 3
OlRED BB L Twvw A (Barry ef al., in press), L
L#MEG, o&wid )i, O ponderosa, C. kilmer
s (LEAIEAR BRI S ST e
S TWE (Dall, 1891, 1916 ; Woodring, 1938 ;
Boss, 1968 ; Bernard, 1974), Lzf T, ¥o9 J &g
J AL S R S & R & o, R
) & —7ThdH o ERERT, Mk mRE s
Hilo & o 7 & R IDEE 5,

A e H AR, WHEORRICSGLT
#HH (Kenk and Wilson, 1985 ; Grassle, 1986 ; Hessler
and Lonsdale, 1991 ; Deshruyéres efaf, 1994
Hashimoto and Okuotani, 1994 Yon Cosel ef af,
1994), LT, ¥4 Tdxnv vhd bt e p
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Fig. 7 Geographic distribution of Calvpiegesa bivalves (Source : Dall, 1891, 1805, 1903, 1916 : Crickmay, 1929 ; Boss,

1968 ; Tibka, 1972 ; Oberling and Boss, 1970 : Bernard, 1974 ; Boss and Turmer, 1980 ; Searlato, 1981 : Kennicutt

M et al, 1985 ; Okutani and Metivier, 1986 ; Métivier of af., 1986 ; Stuardo and Valdovinos, 10988 ; Ohta, 19904 ;

Tunnicliffe, 1991 ; Okutani ef @l, 1992a, 1993L). [: The OfFf Hatsushima Site, @ : Secp communily, & : Vet
communily, O : Characteristics of community as yel unidentified.

thermophiles ITEPPLC JEA N B 2 55 & H¢ (Rau and
Hedges, 1979 ; Fiala-Médioni, 1988), (b Sl
Sii o h & EEERRT S hnicRUhTE AL T
B SE T RS I EMEIsNT S
(Pageeral, 1991}, & w4 40 LB HE @, {k
ELEEEIEECOAEY S i, R Mk FLAE SR
Yoehibc it atiEIc s 5 (K8,

tiEm S8 L a» vy & 54 B F 3 Lucinoma
vosfiidai (£, CHETICeEHERICEVWT, Yoo Uk
A LE—Hdd SIEBEE TS (Okutani, 1962,
1966, Z 1z, Lousiana Slope & XE0H il &
Lucinoma sp. 250 S 1T 0 (Turner, 1985), Fisher
(1990) 3, ¥+ H Lucinidae @3~ T Ak
SuEnE A AT A T LB L, BEHMAE I 1 M
B &l TERL LTS, ZLT, i
o i &0 MG SmM kAT
5 EfS (Fenchel and Riedl, 19700, LM Bl o
ki e s W A AR 2 10 D & 5 IARPIn
Pl ts o fEgE A L b, salAdainiciiy &
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arETIE, A BokufFLESIEE, O - JbRSEED

TR BHRER T LA NG, COLI SR
EHER e LA & B o, [Sulfide System] AHEUE
2 h (Fenchel and Riedl, 19703, chidF 7 F=# Al
fi = Fo bR B L ] C AR R S ST o
NH, ThwA, s+ ¥yidd s FridyEdcin
AL T ERhIF R LY, BRI ORI
fEd & Sulfide System] S SFHMLAEEL SR B,

Ff, RrbodLH4 Acharax johasoni [FHHL
SEM#MTE L CKH, 1990b), AFSETLFR P
# 4 ¥ Solemyidae /b &ESNE, SRt N T
AT <, Morth Fiji Basin fn & A, alinge HEHIE
L {(Métivier and Von Cosel, 1993), Monterey Bav,
Oregon Subduction Zone 2 Salemye sp. (Suess af af,
1985 ; Embley et al, 1990), A% & oo Lousiana
Slope 4T & 5 caribboea A5 A L © v & (Turner,
1985), & #2, BUCHIHER N v SRS A S borealis,
5. welem, 5. orefdi, 5. pusilla (SEEA L A0S0 4 81
L4 0 (Felbeck. 1983 ; Cavanaugh, 1983 : Conway
el al., 1989, 1992 ; Kuznetsov ef al, 1991, MRS
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Fig. & Geographic distribution of Bathwwmoedicius musseles [rom chemosynihetic communities (Source : Kenk and
Wilson, 1985 ; Grassle, 1986b ; Hessler and Lonsdale, 1931 ; Hashimolo and Fujikura, 1992 ; Hashimoto and
Okutant, 1984 : Von Cosel ef al, 1984). [: The Off Hatsushima Site, & : Seep communily, A& @ Venl

Community.

& 2 BB (& Solemya sp. & 2,660 inds./m? 2L E
OEEET4HE L TS (Rainer and Wadley, 1991),

Fhw i, North Fiji Basin B < &epkbeamHER]
Ymigic g ¢ B4 5, Fisher (1990} &, 2 F LA
HeEd 3+ ~Tofisnr RN ca s b TRY
WA, JRARHNET g T S TR o Wi kA HER D
P FETIERTEEELTVWS, Ltk T, &
Fit g sis eV 2REEL [Sulfide System]
&, PR, Ehe R FEIIL M EL SRS,

A & 4+ F 4 Conchocele disfuncla b {55 HAE £ &1
Mz 4 a3 Td v CRKME, 1990b), AER
MIBF B+ 2 H 4 5 Thyasiridae ©FL & (L5 &R
T SR h T AL E , AR - v d ffipDe
S & SRR A EE TTOm o & B BHE T 3 Conchocele
sp. MBS E N -~ TE Y (Zonenshavn ef al., 1987,
BiACEEEfiE 21° N % Guaymas Basin o &40 L T
& (Grassle el af, 1985 ; Turner, 1985), 4, Thyasiva
fexuose, T gowldi, T. sorsi 3{EESMIE {0 E LT
LAH (Dando and Southward, 1986 ; Spiro ef af,
1986 : Reid and Brand, 1986 ; Southward, 1986), T
Serruginea & T, equalis L&A ARG L TV

iz

v (Dando and Southward, 1986}, Fisher {1990% i1,
AR b T T ORI T & RETE T 3 A,
R Ots Rt RERTEL L LT B,
Liz#i-T, #w+ 71 4& [Sulfide System ] # & o fd
hffiLELoh s,

(5 EBE&#E (Crostacea)

Neolepas sp. | & GIGER R, THEMEHEE & Neolepas
sp. 2 SR L s, AW, HACEHERE 13°N & 21°N
I EM o N zevinge i ST ENEBT (Newman,
19793, North Fiji Basin, Lau Basin (Desbruyvéres of
al, 1994), HIGiel G4 - gfy, 1992), (SRR
(R, 1990a) &4l TWad, £ LT, EEoHL,
A AT RE A D S BN BT 0L,

e A &I U e Alvinocaris longirostris (R4
MRl & LTS GEL, LS, &4, SRR
- H 40 LTy S (Kikuchi and Ohta, 1995), EibifE
T & Alvinocaris B4, {EESERSIE N 0B L
& 41 (Galkin and Moskalev, 19900, PR s img,
Galapagos Rift, Louisiana Slope 1= &4 4 5 (Wil-
liams and Chace, 1982 ; Williams, 1988), Alpinocaris
PR 4315 3 & Bresiliidae #H3 LS04 BB 2 814G 4
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Fig. & Geographic distribution of bresiliid shrimps from chemosynthetic communities {(Source : Williams and
Chace, 1982 ; Williamns and Rona, 1586 ; Williarns, 19588 ; Ohta, 1990a ; Martin and Hessler, 1990 ; Hashimoto
and Fujikura, 1992 ; Hashimoto of al. 1993a ; Desbruyéres of al., 1994, [ : The Off Hatsushima Sitc. @ : Seep

community, A @ Venl communily.

BHleipfivdd, Mariana Trough (Martin and Hessler,
19903 , North Fiji Basin & Lau Basin (Desbruyéres et
al, 1994), AWt (B4 - B0, 1992) oL T B
([ 9), BEahE Louisiana Slope LA i Sk L4
PR T A Y, (ESESRE RO 2 A T R Ak L
SR E RSN L TS, 1382 VR
Lebbeus sp. 2 EIRFILE, L. washinglonianus HFHERY
#ilr & FERBERICBI LT VWS (Kikuchi and Ohta,
1995, [ L <L T, LS SR U A T SR
T A s, HUAERERENE 13°N, Lau Basin, AWEHRL
b & EIBEALEY G TWVWE (de Saint Laurent, 1984
Desbruveres ef 2f., 1994 ; ¥84 - BEfr, 1092), # LT,
B P SOk I LB R T A S S & s, (kY
S R RO e T R A BT B R i 4
HLTHWBe

R T T R LA U e A - = R R - I
FParalomis jamsteci B LU Paralomis sp. 11, {lhoit
Hid S HENTVH L, Fi, RREEEL North
Fiji Basin, Lau Basin {2 LEERASHI L (AR, 1990
a1 Desbruveres el al, 1994), & @{BO WL G #
e O E SR RS LTEALTOLSIBEN
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B\ ¥ rhA3vFd Y x € Munidopsis [H{ESEEHE
SB[ OB T i s, RS Sk tHFL
H:PM (Williams and Van Dover, 1983 ; Williams,
1988 : -&HH, 1990a : Williams and Baba, 1989} & Flor-
ida Escarpment (Hecker, 1985) 043 fid 52 &b,
SRTRE S RIS AN L T B,

Bythogracidae & Galapagos Rift @ Bwhograea
thermydron FEENITL L€ (I8, HERERERGHE 13°
M, 217N 94 S (Williams, 1980 ; de Saint Laurent,
1984), ARzl (Eei3h, 1903 KIE
An, 1906), JKBRMEIL, BaHERL 6 - e, 1992) |
Mariana Trough (Hessler and Martin, 1989), KPS
s (Williams, 1988) @Bk iFLaA i o
wiLTH0 (10, HknGhFLAES R ISE R L
Y& LA,

Bl o k5t tE o RRE B &, BIPP, Bl
Hi, dawsie s 4 2 {3 Sk it o B
T s 20 iR TE 5

a Bl bl X AR T E T S, By

FREAS 1 b S L S B R A B
beor Bl e~ 2 0 @ AR CIEATER D < £ D4

LR
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Fig. 10 Geographic distribution of bythograeid crabs (Source : Williams, 1930, 1958 ; de Saint Laurent, 1934, 1938,
Guinod, 1988 ; Hessler and Martin, 1963 : Hashimoto and Fujikura, 1992 ; Fujikura ef af, 1958 ; Desbruyéres ef

ad., 1994), A Venl community,

FARES T ki E BRI ST B,
o Wi Lot kD EVSHB TR, 05
FRSBo y « 7L BMRc SN 8.
d: B < T, [GURER A E S i FLAE H
BHE it 5,
e f{liL~LTHEET, EEMMEBED S 4 7 LMY
Fioarhd &,
E1 5, Lizh- THIEMNIEZ a-4 F, b-3 Hi, c-8 I, d-5
Hi, e-2f0, #po ol a-3 8, b-2 B8R, c-6 &R, d-1 5T,
e-1 #fi, HidifiEnit a-9 B, -8, d-TRi&E v = 22§
REERT (J 1) O LS, @I o T
ol 3 < R AR A R & S - T A A
EhTwads, fhslasgk - kB o sy
BE {, L TEEM Bk - Pk B el o 4y H
PhicnAz, a®odizSz sl ns Sbd, Mk
W[l L mE WitaiEe Bh o h b, P
i3, gL BEO A GO B A FH TV E S
&= (fijrigde, 19900, HE PRGN & - oA E AR
&3 (HpSEe, 1994), SifaEalo e oo
U4 A BRI TR OEIE L WRRERES ST A,
SE D, ARG S DA TEREER S LT o e

T4

HE BB, SakicEEEoEL-EEEMTnE T
Emdh b LAk,

4, (SR ERYE O EEE
4, 1 {LEEREMBERM
(1) HRenHefift
B EREE T YR T 2 e, o
NI EEE L D VA R DHEE D 10 B
(R D, ELT, M LD 13 oS 5 12 ke
MO MEMTH D, Awd v b ey oo ik
WA T, EEERE NS MO SbS o s
FU=F, ¥rhd AN HA, Alvinocaris long
frostris @ 3 AP & L E 23 (LD, 43
N ATV =FEv 4 e #H A1 3 e Ro{ESEs
RIS T IR, Bk v kg bty Ao
(e [ & A i Jem s AL (310 Lida
T, #30km DEIEE L A s @R & ab s L HEO BT
OIS F, kb, 7 olHEE #1350k m 2z abgl
b7 7 OpErE el L ILHRASES SR (E 1), Hb
PRSI L A8 0 PR & 0 ERRN, Al 2 (1 A
Tl o f MDA £ Wb 0 A & e o & Bl
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Fig. 11 Biogeographic relationship frem the (faunal
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communities in Japanese waters, [ : O Hatsu-
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community.

#ha (J®1.

FofLoBELoMEEEREE, +H 14 hTY
=, ~d PRI ENNH, Hdievhle
AN A, Ay, MEEHS L < 30
EE@I b AT & (Okutani & al, 19932
Hashimote and Okutani, 1994), RBiEMEHET O
Brachipolynoe petifbonese \EHREML,  dEHHL©
(Miura and Hashimoto, 19913, 7.000km B8k 7z
Morth Fiji Basin & Lau  Basin it &9 4L T3
(Desbruyeéres ef al., 1994), 80 < H@Emgif e S8
FTERNTHFA LSS h S FPREHNP (Miura
and Ohta, 19913, 3.000km gk Mariana Trough iz
Bl L TWw & (Desbruyéres and Laubier, 1989), =&
NeDZ L, HHEEEEMEEF 5 7 i &0 S hoy
MR MR O A 2 o S EFRL TV B,
# & EBER LN RS s hin e ("), — K
T, ML F 7 o7 & AR IS L, Mariana
Trough, North Fiji Basin, Lau Basin & Wb 2550
Tevd (11,

{Eed b R o M i o S, o BRI
fzhiHn ah s, North Fiji Basin & Lau Basin (89
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Fig. 12 Eiogeographic relationship from the faunal
similarities belween the different chemosynihetic
communities in the Pacific ccean.

1.300km BT h, North Fiji Basin i 53 26 3,
Lau Basin #» & 3 34 AU L, 055 17T Hddhm
ik #2 5 (Desbruy@reset al, 1994), F#, KEHics
Vo i, 5 OER H o Amphisamytha golapagensis,
Brachipolynoe pettibonece, [ 12 30 © Lepelodrilus
elopatus, # ¥ # A4 7 R F w i 4 Shinkailepas
kaikatensis, 70 & v i 4 Alviniconche hessleri, 3%
W A = F Hremeria nawtilel @ & 5 T EHEEN O
ks il aMib v o &5, AFEERBLT
12 AR A S o P ACERE, PR, UKL
Vo Fz BB (9 0 AR A B AR S b, Hessler and
Lonsdale (1991) #8354 & 5 to e Sl B iy 22 (S 4
THEL TV A (12,

{2y B3t

WIS, Pl LMERAL, P G R S HE
58 &, hoBfokic-ow Ttk RN
(CC) HHWTHE 5 &, Oregon Subduction Zone
£ Monlterey Bay & @M, B UHRIETH S/
LHEREE & ol T <, Skl € & B R R v &
KA D, B e @l E R S (K2,
—J 7, Mariana Trough, North Fiji Basin, Lau Basin,
Galapagos Rift &b - f SokehfLA4 B & o dii
RN L e S ol 1 TR AT G ) A
20, FLT, {LEGNAEmRRo T b, KB,
Bk BH ) £ L L eSS (N B E D, W)
AT i AR L o F s St b s, ISR I

fds



W2 W - s LbE - BERRRE O 3 S TR S Bl S
7 & HRa b kg A RS & B SR o dbmFE (CO)
(Jaccard, 1902) @ L#

Table 2 Comparisions of the coelficient of community {CC) (Jaccard,

1902) by family between three chemosynibetic communitias
(the Minami-Ensei Knoll, the Okinoyama Bank Site and the
Off Hatsushima  Site] and  other chemosyothetic
communities in the world.

Eoselliciert of commazrity ([0} by erlby

Soep cemmunity Weord community
. Monlerey | Marlapa bdeeth i tralapagos
Subdueton Bar Tewurh Law Basin pary
O Hlalsushis Site o 0.8 LS ol oz [AH
(ikinayama Bank Site oS [ (] an 018 L3
- Prod $noll (3] 0 45 AT @37 (=Y

OnHaisustina N

3
Minami-Enaol Krsll \\%

COMMUNITY

B cuteaea 2] ttemsctinetita 8B b ES nee

B tchirotdes 5] potptae || w toea [_] Sipunculoides
| TN Scaphepada Divalwia B Cephasopoda
Crusaces 7] Avesides B optiveoides [ chineidea

[W] ssciohurctiea

B 13 EAseh - s ool - MEAEREHE FL o> 3 JECP A e Hy HE IR
B ORI LA AR Srhe S I (NCC)
DR

Fig. 13 Perceni composition by the class level at three
chemosynibetic communities {Lthe Minami-Ense
Knoll, the Okinovama Bank Site. the Off Halsu-
gshima %ile) and a non-chemosynihetic bathyal
community (NCC) near Off Halsushima Site.

HERT T oS o EDE R A o, Bkl £ il
WELEBTss C LicEEL, W# e oltmikdis
Sl d Lddiy,

(3} RSP HME

PG S B S EE R OSSR, B
evar U b i, BUERE, HcliEE UERHEo b4 THEE
fzdrt - THEHL, pedEfEi s —E L Twvd (1),

fil oo {57 5 1 AR Hn 0F A oD o5 O o3 i B 43, Oregon
Subduction Zone T U & T8y, B, Rl

Aot

H#, Pk S5k D 7 B (Suess ef af, 1988), Monte rey
Bay Tid. FEH LRI Pogonophora H R+ 3
(Embley et af., 1990), %7z, Mariana Trough #» & I3,
oo s T RN A, JERE) Anthozoa & HE Y
Aplacophora H5{138B] L (Hessler and Lonsdale, 19913,
Ol 4 PN &Ml L Twvw S, Galapagos Rift
T, MEHSHE LA, fEhg, IwEe,
AEENEY Entropneusta S B4 5 (Tunnicliffe, 1991),
LoEam, ¥k BokBHECREGH TR
LR ARIEHEI &N, 12 & A L ORI LT T i
HIEE LCZEY, SWIUH G ) & o Tnidibsy L
felle LTilibh 6 Batd £ 555, Bl T3 E R
RO 1 BRE LThbAZ T EHEW), WRE, kA
M, B LE Vo RN S CER X AT
Ba
4, 2 {LFEREDE IS S B Ry
HALE S I OB 128 bt - T
L o a i i R o WA R AR 4 5 B4 1 56 n o,
IS SR C R s hidh o fcoit, ~4
LeTo s Th -t (5 18), I b5k i b
@y A FIEOANEER, T RLAL S IcEn T
B & s (HEfEEd, 1995a), WELN ./ o
LGB RN CIHES e C Sl 2 5 &
CAMKEV, ELT, MNorth Fiji Basin Tz 55+
b k7 Brisingidae @ 1 Fi® A v 4 % 4 2 $iniimn
S (fAudde, 1980), Mili 5 7 T2 & » 88, fEd
B, s, e FFEL oo EYE B, H A
Thibd@ iU EFFE 2ee TR 4+
7 oA L (Ohta and Laubier, 1987), Zho
B oA T2 FAEHITE S, Florida Es
carpment 2 &4 A RIS L T/Edafil £ BB o Ji sy
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