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Community Ecology of the Chemosynthetic 
Community at Off Hatsushima Site, 

Sagami Bay, Japan 

Katsunori FUJIKURA*^ Jun HASHIMOTO*^ 
Yoshihiro FUJIWARA*^ Takashi OKUTANI*^ 

Community ecology of chemosynthetic communities was studied by the submersible 

"Shinkai 2000", the ROV "Dolphin-3K" and the "JAMSTEC Deep Tow Camera" at 

three chemosynthetic community sites (Off Hatsushima and Okinoyama Bank sites in 

Sagami Bay, and Minami-Ensei Knoll site in Okinawa Trough) and a non-chemosynth-

etic bathyal community near Off Hatsushima site, all in Japanese waters. Composition. 
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rank-relative abundance series, diversity and similarity of invertebrate megalo-benth-

os from all communities have been analyzed on the basis of photographs and collected 

specimens. 

Twenty-three obligate species of a chemosynthetic community occurred in Off 

Hatsushima site. 13 species from Okinoyama Bank site, and 24 species from Minami-

Ensei Knoll site, hi contrast to these communities, 69 species occurred from a non-

chemosynthetic bathyal community near Off Hatsushima site. 

Only one or two predominant species exist in relative abundance (density) within 

these three sites of the chemosynthetic communities. Species diversity of chemosynth

etic community was lower than that of a non-chemosynthetic bathyal community. 

Faunal composition of Off Hatsushima site was similar to that of Okinoyama Bank 

site owing to 12 common species found at both sites. However, the present study 

suggests that community structure (rank-relative abundance series, diversity and 

similarity) at Off Hatsushima site was similar to that of Minami-Ensei Knoll site, than 

Okinoyama Bank site. 

Key words : Chemosynthetic community, Off Hatsushima site, Okinoyama Bank site, 

Minami-Ensei Knoll site, Community ecology 
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Fig. 1 Index map of two chemosynthetic communities (Off Hatsushima site and Ol^inoyama Bank site) and non-
chemosynthetic community near Off Hatsushima site, Sagami Bay. 
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Fig. 2 Index map of cheniosynthetic community at Minami-Ensei Knoll site, Okinawa Trough. 
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Table 1 Density and biomass wet weight of obligate invertebrate megabenthos occured from the chemosynthetic 
community of Off Hatsushima site, Sagami Bay. 

Species Density 

(inds./m^) 

Biomass 

(g/m^) 

Remarks 

Annelida 

Polychaeta 
Protomystides hatsushimaensis Miura, 1988 
Nicomache ohtai Miura & Hashimoto, 1991 
Shinkai sagamiensis Miura & Laubier, 1990 
Natsushima bifurcata Miura & Laubier, 1990 
Nautiliniellidae n. gen. et sp. Miura (personal communication) 
Polychaeta gen. sp. 1 

Vestimentifera 
Basibrachia 

Lamellibrachia sp. 
unident. 

Vestimentifera gen. sp. 1 
MoUusca 

Gastropoda 
Serradonta vestimentifericola Okutani, Tsuchida & Fujikura, 1992 

Bathyacmaea nipponica Okutani, Tsuchida & Fujikura, 1992 
Margarites shinkai Okutani, Tsuchida & Fujikura, 1992 
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 
Oenopota sagamiana Okutani & Fujikura, 1992 

Phymorhynchiis buccinoides Okutani, Fujikura & Sasaki, 1993 

Bivalvia 
Acharax johnsoni (Dall, 1891) 
Bathymodiolus japonicus Hashimoto & Okutani, 1994 
Bathymodiohis platifrons Hashimoto & Okutani, 1994 
Lucinoma yoshidai Habe, 1958 
Conchocele disjuncta Gabb, 1886 
Calyptogena soyoae Okutani, 1957 

Arthropoda 
Crustacea 

Neolepas sp.l 
Alvinocaris longirostris Kikuchi & Ohta, MS 
Lehbeus sp. 

Lamellibrachia sp. ( i t t w. L T ^ , g , L T t ^ I) CO (cM L, 

Vestimentifera gen. sp. 1 [ i * « t t i c | § ^ 9 "^-r^X'tlM^ 

1 ) , Lamellibrachia sp.T" i± :R rij20inds./ m ^ Ves

timentifera gen. sp. 1 Ti i fxi f t lOl inds . /m '> i^jn^fii^ 

f JMSSt ' i i -^^^ ' i ^^4 :^y^) —i~ Provanna glabra 

Okutani. Tsuchida and Fujikura, 19927!?̂ 'fx i E f f i H C : 

^y^i L T t ^ /^o '^ tj' I'^ > i^'ff ^ Oenopota sagamiana 

Okutani and Fujikura, 1992(i$Sfe$feMcr)je^^-:|^j_tJ-

%^\t]\^''j)'^LX ^ ' } , Phymorhynchus buccinoides 

Okutani. Fujikura and Sasaki, 1993( ) i# fe$fe t* - l^^ 

0.02 
0.01 
3.32 
0.15 

unknown 
unknown 

0.32 

0.24 

0.002 

4.1 
4.2 

309.9 
8.16 
0.27 

0.17 
1.55 
0.83 

0.0005 
0.25 

127.6 

0.05 
0.05 
0.04 

0.002 
0.001 

0.19 
0.04 

unknown 
unknown 

4.42 

0.11 

0.001 

0.19 
2.17 

22.96 
7.22 
2.99 

1.35 
13.84 
4.46 

8041.37 

0.11 
0.10 

unknown 

m^6mLx^^fz. 

muddy tube 

dead shell 
dead shell 

zcrym^'^^mt 

Zh-b'7f;^^^flX^^htHmiij\ 1991), fti£riiitfe K 

7\^(nm\^h7f^^&^nxi^^) (n^^ {iio\ 1994), ii,Ĥ ,7K 
commz.mLx{±mmi^^fix\'^t^\^o LT Ĵ̂ L, ^^TJ-L 

^^^M^^i^i^iyKt}^i^^H\X^^^o P. buccinoides ^Plplfti 

^M^ir6i^>^^ h^<\)^'^mco^m\fnizii. P. buc

cinoides <r>h(^t JS^hilhIRit^^"%W.\^f+# L T t ^ Tt:, 

^ / j , V ^ 3 ^ ^< ^ Buccinum soyomaruae Okutani, 

1977 h Neptunea acutispiralis Okutani, \%%i}^YX M l 
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Table 2 Density and biomass wet weight of endemic invertebrate megabenthos occured from the chemosynthetic 
community of Okinoyama Bank site, Sagami Bay. 

Species Density Biomass Remarks 

(inds./m') (g/m') 

Annelida 
Polychaeta 

Nicomache ohtai Miura & Hashimoto, 1991 
Natsushima bifurcata Miura & Laubier, 1990 

Vestimentifera 
Basibrachia 

Lamellihrachia sp. 
unident. 

Vestimentifera gen. sp. 1 
Moll use a 

Gastropoda 
Bathvacmaea nipponica Okutani, Tsuchida & Fujikura, 1992 
Margarites shinkai Okutani, Tsuchida & Fujikura, 1992 
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 

Bivalvia 
Acharax johnsoni (Dall, 1891) 

Bathymodiolus japonicus Hashimoto & Okutani, 1994 
Bathymodiolus platifrons Hashimoto & Okutani, 1994 
Bathymodiolus aduloides Hashimoto & Okutani, 1994 
Conchocele disjuncta Gabb, 1886 
Calyptogena soyoae Okutani, 1957 

0.01 
unknown 

0.30 

0.48 

0.05 
0.23 
6.45 

0.35 
0.02 
0.04 
0.04 
0.13 

188.81 

0.0007 
unknown 

1.90 

0.76 

unknown 
0.04 
0.66 

10.98 
1.02 

10.03 
0.94 

9898.19 

uncollected 

dead shell 

T:̂ ^̂  'j m 1 ) , ».ffiT-l,073inds./m^> i^ ^ r^A^'#;lt*7K 

^'^mm^' hit, ^ -f h ^ V > 7̂  ^ b ^< U ;^M Bath

ymodiolus platifrons Hashimoto and Okutani, 1994 h , 

-> > 7J7 ^ b ^̂ " U T!?""-f Bathyynodiohts japonicus Ha

shimoto and Okutani, 1994;!?^"rft^)^iC'ft# L T i ^ / ^ o 

fZo ^fZy '^^y-f' tf ^ Conchocele disjuncta Gabb, 1886 

h B ~y 9'^ 'V ^ tf -i ^ Y ^ Lucinoma yoshidai Habe, 

\%^<^¥cfWm:^.'r:-^fZo S;)t(-i-> D ^ ij t/-^ io'^^A^ 
t^^^), RpJfW4^:g^fltij:352inds./m^4'/KL, ^<it'^ 

X(7):ft:A;f[S(i22.19kg/m'*7Kti1il;^; t h-^fz, Lfz 

^'-JX. mw-^-b^hMz^^comw-mt^tri^^'itir 

%MMM^- Neolepas sp. 1 t}^\]'^ L, |p]pfî (̂  Alvinocaris 

longirostris Kikuchi and Ohta, MS ^ ^ ^ < 7 ^ ^ b K 

c7) 1 a Lebbeus sp.c7)ft 3 M^^^ta^ ' -Sf tT- ^ fZo ^ it h 

(7^6mm±^^xm<. 3ah t*iî uife,̂ h;c7)-̂ 'a•s-
5 S s l i z < T ) ^ M ^ i ^ ^ it fzo ^ y 4 '<y:^'^ Paralomis 

multispina (Benedict, 1894) ( i r x M f h LXiYft'^'^lk 

^:^Mmm[zmMizmM^i'ifzo 
3. 2 mw/H'.^ y \hmt^^i&±^^m 

^ 3 0 k m Jcftryt L/'^34"58.2'N, 139^31.5'E # i a ^ / K i S 

1 ,045-1 ,180m i:^'b[zmMX^fZo ^ L^7:^H^2000Jc7) 

STDftffliKc J; ^ j , / K l l i S l t ( i 7 K i l l , 0 0 0 m a i - l T v K f g , 

2 . 7 - 3 . 3 r , ±is.^y>ilffi(i34.54->TNL/-Co - ^ L T , 13lfcO 

/^ ( * 2 ) o 

^^MXit, Nicomache ohtai mih<^W^^t h i izff: 

m^iU tfz, XJZha^^^U/7-^(7)9\^^miZii Nat

sushima bifurcata <7:>'-^^\\t}^t&^httX^^h ( H i t , fc 

fS)o ^^^ IJ A vIM^jii, ^;jfti4^trp]ah LTSiofLT^^ 
^ (i\:t£], 1990b), L(2me//z^r(«c/z2(^ sp. <h Vestimentifera 
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Table 3 Density and biomass wet weight of endemic invertebrate megabenthos occured from the chemosynthetic 
community of Minami-Ensei Knoll site, Okinawa Trough. 

Species Density Biomass 

(inds./m') (g/m') 

Remarks 

Annelida 
Polychaeta 

Brachipolynoe pettiboneae Miura & Hashimoto, 1991 
Paralvinella hessleri Desbruyeres & Laubier, 1989 
Shinkai n. sp. Miura (personal communication) 
Mytilidiphila enseiensis Miura & Hashimoto, 1993 
Mytilidiphila okinawaensis Miura & Hashimoto, 1993 

Vestimentifera 
unident. 

Vestimentifera gen. sp. 2 
Vestimentifera gen. sp. 3 

Mollusca 
Gastropoda 

Puncturella parvinobiUs Okutani, Fujikura & Sasaki, 1993 
Bathyacmaea secunda Okutani, Fujikura & Sasaki, 1993 
Lepetodrilus japonicus Okutani, Fujikura & Sasaki, 1993 
Cantrainea jamsteci (Okutani & Fujikura, 1990) 
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 

Bivalvia 

Hashimoto & Okutani, 1994 
Hashimoto & Okutani, 1994 

Okutani, Hashimoto & Fujikura, 1992 

Bathymodiolus japonicus 

Bathymodiolus aduloides 

Bathymodiolus sp. 
Calyptogena solidissima 

Arthropoda 
Crustacea 

Neolepas sp.2 
Alvinocaris longirostris Kikuchi & Ohta, MS 
Lebheus washingtonianus (Rathbun, 1902) 
Paracrangon sp.2 
Bythograeidae gen. sp. 
Paralomis jamsteci Takeda & Hashimoto, 1990 
Paralomis sp. 
Munidopsis sp. 

1.75 
— 
— 

0.61 
1.75 

1.43 
0.49 

0.007 
0.38 
0.81 
5.26 
0.10 

45.87 
7.06 
0.05 
0.22 

0.02 
3.15 
1,35 
0.07 

0.004 
0.30 
0.03 
0.28 

0.40 
— 
— 

0.002 
0.005 

7.06 
— 

0.0001 
0.09 
0.10 
4.00 
0.01 

681.15 
23.07 
7.94 

51.39 

0.0001 
1.25 
1.96 
0.40 
— 
3.64 
0.29 
— 

uncollected 
uncollected 

uncollected 

uncollected 

uncollected 

gen. sp. 1 / / f t i l L / ^ o ^kmW^-^^it^D^A^^^i^U^C^ 

ilh'yyt)4iy9-fl Margarites shinkai Okutani, 

Tsuchida and Fujikura, 1992, -^^^^'l / ^ ^ t/^''^ - - f , 

y ^ y" r? -> D T ^ -^" -^ tf "{ ^ V ^ Bathyacmaea 

nipponica Okutani, Tsuchida and Fujikura, 1992^ 3 

mt'\Y^M Lfz. ^fj'l^-^ t r U ^-f-t'^, ^ # < ̂ ^ L 

'J i7'^ . y y i l i h^<U tfi \Zl]\\Lti7:^'yyt}^ b^< 

U tf -i Bathymodiolus aduloides Hashimoto and 

Okutani, 1994h'A^^Lfz . tfz. t^i~tf -i hE^^ hiu 

^ < i ' o T t ̂  fz. g h^^^^'^^^Wk1J^<i ^-^X ^7j^ L /^ 

mX^u^^ffiX-h-^fz (-m2)o 

1990), iSjl'l*;^^ '^24«^^sa*tt*sff1=ftiM^;j7!;Ml:'T 
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tLTi^§;!j^" (Miura and Hashimoto, 1993 ; fffi* t^^N 

1993), m'^iMit'yy^^ h^<^) ^'4 mi^'^^M(7:> Bra-

chipolynoe pettiboneae Miura and Hashimoto, 1991, 

i^ ^ i~ '^ ^ ^' ^ ^ Y ^] Mytilidiphila okinaivaensis 

Miura and Hashimoto, 1993, x >- t ^ ^ T!;" -̂V K'j 

Mytilidiphila enseiensis Miura and Hashimoto, 19931 

fA7K-f-A^ —iitc:Sfft LX^^fz Paralvinella hessleri 

Desbruyers and Laubier, 1989 T ' ^ o fZo tfz, J^ >-fe 

^ X n ^ ij T̂/M Calyptogena solidissima Okutani, Ha

shimoto and Fujikura, 1992^0^/Y'S^^iz ii Shinkai n. 

sp.;^^'^*LTi^'^(Zffi, ft(a)o ^-^'J/^->iijt^(i:2ffl 

^mf^:^iixh^){m^ a^^ 1990), ±^-^^ytm^^ 
9 4y^iz\K6^V^, J^c^:^-! y$* Vestimentifera gen. 

sp, 2, M^'''^ 4y°i: Vestimentifera gen. sp. 3 t LtZc 

Vestimentifera gen. sp. 2 co~flz Vestimentifera gen. 

sp. 3 mS^tll X 1 iz^i[M^LXK^fZo 

i S a i l (i +̂  7)- ̂  /N ̂  T!? r ij " -t, Puncturella par-

vinobilis Okutani, Fujikura and Sasaki, 1993, 

Bathyacmaea secunda Okutani, Fujikura and Sasaki, 

1993, Lepetodorilus japonicus Okutani, Fujikura and 

Sasaki, 1993, x > ; ^ ^ " * f > ^ s ^ tf 4 Cantrainea jam-

steci (Okutani and Fujikura, 1993) (7) 5 mi^'\^M L fz. 

^-nhi'\''^'A' / \[mx-it^ff i^^^ tjy" ij ^-i-t^-m-m^xz 
4 . | LT ̂ ^ fzt\ ifi*ffi;SJrT'(ifg: < =ir ^) Wh ') \z v > 

tj^-^y'y 3 ^ : ^ M ^ ^ ' i i ; ^ l t 5 w ^ E L T l ^ / ^ ( ^ 3 ) o t 

fz, Y^h^S.tLX Neptunea insidaris (Dall, 1985) 

w^r.^mmzmMx^fZo 

U tf A. m.W^>)]'^ \ZW& V.X'^^.LX\^fz Bath-

ymodiolus sp.. ^ LXJ^>^4 'y^ ^ ^) ^^-i iiH2^i6 b iz 

XiS^) (Okutani, Hashimoto and Fujikura, 1992 1 

Hashimoto and Okutani, 1994), ll^^SlLfzW.(^^XM 

^xh-^fzmz)o tfz. 'yyti^\z^<mfAo^-nt^^ 
<*,f.LTio^U, n^Mz^y'7^)Vt^^^^'.%l\M^m% 

Lfz}zZ.h'y>tA b/^'jT^zM \ t)7:^i^yiiA h^<U 

T!?-̂  = 13 : 2 T - ^ o fZo Bathymodiolus s^AUMMMM 

yt!^\z.^<^) ii'4 (n^i t£-km%^^m^\\tmmx ̂  KC 
t)^-^fZo 

fi:S'ffi^'S$IH(i Alvinocaris longirostoris, Lebbeus 

washingtonianus (Rathbun, 1902), Paracrangon sp., 

Bythograeidae gen. sp., x > -t ^ J I y" ̂  ^ < ̂  Ti;"— Par

alomis jamsteci Takeda and Hashimoto, 1990, Par

alomis sp., Munidopsis sp., Neolepas sp. 2 ;^^"ISftT'^ 

A. longirostoris, L. washingtonianus t)^Mi^^'^i^^7f^L 

fz ( ^ 3 )o Neolepas sp. 2 ( i x > -fe ̂  ^ n ^̂  ij ̂ M ^ ^ 

gffl Ji 6 - 7 fflft:7!?^"f^# L TI > /-̂ o A. longirostoris (i, 

a7Kf-A^"C7:)Sli^#A/Ma^£^i-^T&fetc'^feLr 
^^^ ^ : : ^ *4i'il^(^S;ft LXH tj, *i7KPtaifU^^*^ 1 

m]:X±MMzhZ^{z[±%g^^ti^^t)^-yfZo L. washin

gtonianus i i , A. longirostoris ti^'S7KPKi^lj:fLtci£o%^ 

T ^ £ i " l ) C > f i^ ' < Paracrangon sp. 2 (i, 3 b fcfA 

^Km&ll^^ hmttfz >::: -5 ii^7>^ L T I ̂  /-ic :3: > -t: ̂  a: 

'/4^<y ti'^ t Paralomis sp.iiBflffitC-t^ioftTJ^o U , 

Si7KPtffilLSi£-rii Ji > -tr ̂  X VM ^<^ T ^ - - ^ ^ ' ^ ^ L, 

m'MfMt}^ ^%m:{\i?'^MM{zt}H'fX Paralomis sp.-h^'^ 

^LX^^tZo Bythograeidae gen. sp. (i, fA/Knty, ic j : o T 

SfetC'^feL/^g5ll®c7) |J t t^M^T-^/Co Munidopsis 

sp.ifA/KPtffit^ioTSfed^feL/cg^SKMtiftft^&'-j 

ĉ zh* L T ̂ i 'j "t m:tic7:'̂  b gsn h > mMx ^t^t-^-^ tzo 

;̂jai4 f̂l:'T '̂&^«5£it̂ f̂t£C®t̂ *V^574~l,338m 

'v' y' ^ V" h -^ ̂ ' Arthrogorgia ijimai (Kinoshita, 

1907) izit^^ tr^^Xjv Asteronyx loveni (Muler 

and Troschel. 1843) t^'^^^^-X^^h Zt hh-^fZo 

mm^^zWhi^fz > ^ ^ T-(i ^ -^ ̂  n 3f:> a: t - x ^- ̂  

Bathybembix aeola (Watson, 1879) ^^^ < ^iL^.LX ii 

0, ^mnW-tm^LX\-h^iommXh-^fZo V ^ 3 

^^i\X\^fz-h' (Okutani, 1977), ifW^Xii^ ^\z\% 

i«Sci:'J iH î̂ ^L, Neptunea acutispiralis {±, H ^ . % i t ^ 

1,180m J; *)IS«?;fLTc^/'c;!?^'(Okutani, 1968), mWM 

tx6y<\m^)i^ifhztf)^xbfz. tfz. m^m(^ih 
t) -if^y^^yy" V y / tf 4 Polyschides fausta Kuroda 

and Habe, 1971(i';Si&*ic^-fe£ L T i^ ̂  :: t >̂ -̂̂  f̂  t l 

X^^fzio' (Kuroda et ai, 1971), MWUmztX^im 

m.v.\z[±^hmm¥i^^''M%Lx^-hm'f'mi^^ti'^^^'^. 
lS$'>j;-L/c(g4). b Yrim^'X{to'i^9\z VrCer-

amaster japonicus (Sladen, 1889) i^^^lzmn^lAz 

mmx^fzo ^^b Yrmxii-^^/T-/)i'^^'/)vcor-
gonocephulus eucnemis (Mliler and Troschel, 1842) 
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«4 mmM^mmt-^'^^'^^mMmm(nmm%&'pmm^^i^.ihi}iLt^±m 
Table 4 Density of invertebrate megabenthos occurring in non-chemosynthetic bathyal community 

near Off Hatsushima site, Sagami Bay. 
Species 

Fori fera 

Calcarea 

Leucosolenia Type 

Grantia Type 
Hexactinellida 

Ferrea Type 

EupiecteUa imperialis 

Crateromorpha Type 

Acanthascus Type 

Rhabdocalyptus Type 

Cnidaria 

Hydrozoa 

Ijima, 

Branchiocerianthus imperator 
Anthozoa 

Suhergorgia sp. 

ElUsella Type 

1901 

Density Remarks 

{inds./1000m=) 

19.26 

1.02 

5.70 

0.20 

1.22 

2.24 

4.07 

(AUman, 1885) 0.41 

Arthrogorgia ijimai (Kinoshita, 1907) 

Pennatula sp. 

Acti noseyphia sp. 

Actinostola Type 
Actiniaria gen. sp. 1 

Actiniaria gen. sp. 2 

Flabellidae gen. sp. 1 

Flabellidae gen. sp. 2 

Echiura 

Echiuroidea 

Bonellidae gen. sp. 

Annelida 

Potychaeta 

Macellicephala sp. 

Nereis sp. 
Onuphidae gen. sp. 

Spionidae gen. sp. 

Opheliedae gen. sp. 
Maldanidae gen. sp. 
Spirorbidae gen. sp. 
Polychaeta gen. sp. 2 

Sipunculoidea 
Sipimculoidea gen. sp. 

Mollusca 
Gastropoda 

1 

Otukaia kiheiziehisu Otuka. 
Bathyhemhix aeola (Watson, 
Neptunea aciitispiralis 
Bnccimtm soyomaruae 

Scaphopoda 

1939 
1879) 

Okutani, 1968 
Okutani, 1977 

Gadila sagamiensis Kuroda & Habe, 1971 

Polyschides fausta Kuroda & Habe, 1971 

3.46 
1.43 

0.81 

4.28 

1.43 

6.52 

0.20 

0.20 
1.02 

0.81 

0.41 

0.61 

2.04 

4.89 

4.07 
1.02 
1.02 

muudy tube 

0.41 

0.20 
7.74 

1.83 
1.22 

0.20 dead shell 

0.20 

Species 

Mollusca 

Bivalvia 

Nuculana sagamiensis Okutani, 1962 

Cuspidaria obtusiroslris Okutani, 1962 

Cephalopoda 

Octopoteuthidae gen. sp. 

Benthoctopus sp. 
Arthropoda 

Crustacea 

Aristeidae gen. sp. 

Acanthephyra sp. 

Glyphocrangon sp. 

Paracrangon sp.l 

Decapoda gen. sp. 1 

Lithodes turritus Ortomann, 1892 

Paralomis multispina (Benedict, 1894) 

Galatheidae gen. sp. 1 

Galatheidae gen. sp. 2 

Echinodermata 

Asteroidea 

Persephanaster sp. 

Ceramaster japonicus (Sladen, 1889) 

Jahannaster giganteus Goto, 1914 

Radiaster notabilis (Fisher, 1913) 

Solasler paxillatus Sladen, 1889 

Solaster uchidai Hayashi, 1939 

Distrasterias stichantha (Sladen, 1889) 

Ophiuroidea 

Asteronyx loveni (Miiller & Troschel, 1842) 

Gorgonocephalus eucnemi (Miiller & Troschel, 

Amphioplus glaucus (Lyman, 1878) 

Ophiochium fastigatus Lyman, 1878 
Ophiocfen hastatum Lyman, 1878 
Ophiuroidea gen. spp. 

Echinoidea 
Phormosoma hiirsarium A. Agassiz. 1881 
Calveriosoma gracile (A. Agassiz. 1881) 
Echinus hicidus Doderlein. 1885 

Linopneustes murrayi (A. Agassiz, 1879) 
Holothuroidea 

BathypJates natans (M. Sars, 1868) 
Pannychia moseleyi Theel, 1882 
Paefopatides confundens Theel, 1886 
Paelopaiides purpurepunctatus Sluiter, 1908 
Psotus squamatus (Koren, 1844) 

Density Remarks 

(inds./1000m') 

0.41 dead shell 

0.20 

0.61 

0.20 

3.67 

2.44 

0.20 

6.72 

0.20 

0,20 

23.62 

0.41 

0.20 

1.02 

4.28 

0.61 

0.81 

0.81 

0.20 

7.13 

0.20 

1842) 1.02 

8.35 

7.94 

63.53 
20.36 

6.92 
2.85 
1.02 

31.36 

4.68 
5.70 
0.81 
0.20 

64.35 

IkV^ Asteronyx loveni Miiler and Troschel, 18427̂ "̂'̂  

9 u 7^-f 7 ^ \i V T" Amphioplus glaucus (Lyman, 

1878) h U ^ ^ ^ 'V ̂  ^ t h T" Ophiochiton fastigatus 

Lyman, l%mtmWi}^\zm^ L, 2 - 3 ^ ^ ^ K ^ S K 

f-|M(i Ophiocten hastatum Lyman, ISTST-ititit'^j h;:: 

^<5>'fRLSi*'^^*flt^75L/c(*4)o ^ " H T i i : , ISt^ 

Miz. ^hm^ tk.m^ -t h -f"^ ^-^ Y y 9 u ^ :=-Phor

mosoma hursarium A. Agassiz, 1881?^ '̂̂ ® L T ^ S L 

X^^fZo ^<^\l'bHzh'y^\^Vy'7"yy"9 Linopneustes 

murrayi (A. Agassiz, 1879) ^^ititt^l'J^'^Tfc L Ti^ 

fZo -f -e :? IM f- (i, A ^ -t ^ N̂ r-f- •v' ::/ Pannychia 

moseleyi Theel, 1882;^^ mMM.Uz'jY'd^LXii 9 &#Jfr 

^^fZo t fz'^'^KM'MMlz (i V ^ ^'"t ^ > =J Psotus 

squamastus (Koran, 1844) t}^^V^L~^^^'^)iL^7f<\_^fz 
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Table 5 Comparisions of the a and b values of rank (R)— abundunce (density D) equations from three 
chemosynthetic communities (Minami-Ensei Knoll site, Off Hatsushima site and Okinoyama Bank site) 
and a non-chemosynthetic bathyal community near Off Hatsushima site. 

Community 

Off Hatsushima site 

Okinoyama Bank site 

Minami-Ensei Knoll site 

Non-chemosynthetic bathyal community 
near Off Hatsushima site 

in (D or 

a 

-0.54 

0.75 

-0.37 

0.16 

B) = a-

b 

11.61 

10.18 

9.84 

3.95 

R + b 

r 

0.94 

0.90 

0.84 

0.93 

4 . i¥««iic;)tb«£ 

1932), ^^SiEffiliJ (Preston, 1948) ti}icom.mti^k^^ 

T, i96i)„ 3*^m<^itf^^f&'iL'^m-Mii^itm.tmit-

^^^w^mhmMMxmzhxiiihxmiiLtz, mm^x 

mti&'pLx^^h. \^/\hmx[i^±.m'y• -^u^-^) 
h 2 \± {-^ tf I ^^ ^ t y ^] -i-), 2 f i t 3 \t (Ves-

timentifera gen. sp. 1) cof^ (I A § t^WptHl.!^ C^tfi 

mXl^[iv^h'<?ioHZ''M]^i]^'^ < ^ ^ (B] 3 )„ i f i ^ S i S i r 

-r-(i*±fia (-> > T:? 1" h-< ij ^"^) if^iv, L, ^aa 

U%X(i±il 2 tt (V '̂ 7:7--tr :^ > n , Ophiocten has-

tatum) *^-^ iH", L, 5 f i ( T 5 "/ iV: ti "i / > W. 

Leucosolenia Type) t 6 tt (;? o X f- î ' ̂  h h f ' ) torsH 

\zm.t^±b<ti:-^fzm3)o Zivhi:, i^tm&Mlz-

In D = a • R + b 

D ; SfS, R : Hifi, a, h : S& 
^MiSi^-r-aj^So ^ LT fl, /) fil^J:bl5t 1.1, iJllbv^ 

(ii: I' < a 4- § ;:,̂ }iii /\umt m-^m'MG. iz i ami L tzo. 
ttii>m^). m^^^s^ami, n^m^sntt^/^L 

10 ' 

10' 

"D 
;E 10' 

Z 
lU 
Q 

1̂ 3 

Fig. 

10' 

10' 

1 

10 

O Minami-Ensei Knoll site 

• Off Hatsushima site 

A Oknoyama Bank site 

• Non-chemosynthelic batyal community 
near OH Hatsushima site 

m \ A 

°°--v 
^o^uuuaan^y: 

10 15 20 

RANK 
25 30 35 

3 Comparisions of community structure by rank-
abundance (density) diagram between three 
chemosynthetic communities (Minami-Ensei 
Knoll site, Off Hatsushima site and Okinoyama 
Bank site) and non- chemosynthetic community 
near Off Hatsushima site. 
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Ztr~^^h (Whittaker, 1975)o tztz Um±<^th^'M-ti^ 

8¥S(^ A o T ^ /-cHiî fflÂ -Jp-i ^ t V ^ T <7̂  T-(i ^- < . Iftfi-i^ 

jb'(t.i)fflMfl^^j:'iS§**;n*L-n^^„ tfz, i'l'/lliif., 

i]^%m~ti:hm<n]\zh "), •;*/ aJ«T[J: 1 ~ 7 t/., i l i ^ 

fî  i-5>Yi7-t -S It-C- * '), ^ c7) J-̂ pfr i ; [i ^ - ^S to Poly-

chaeta gen. sp. 1 >: i o T * ' ^ -> n ^̂  U tf ^ ^-^^/'TIJI' -S Z'̂ ' 

il6 (Whittaker, 1975)„ iM^mhi~W'^fzmA^»ii:lh^l 

(Lutz et ciL, 1983; Lalou and Brichet, 1982)o ^T]Wi^. 

'mm%(nWikmm\'^-.(n'<y y - ^ t LT11]I > ioiix 
\<-hm<r)^mm'Qfip ( # F , I967) iz^-^x^Dm^t 

mn-., ^l]WA\ J'l' / U lit WHIR > 4- -. /^ (3fe 6 ) „ o ^ •), 

jff ! i « * H i S f i t a f a L T V > a c > *^>fx$ iL/-,:„ fiimrHT 

c7)Sfm*.*-^ta{aitt&f)CC;r (^7C-«EB, 1967) *^b 

Mountford c7)^tijjigffiiz j ; o T ^ 7 X 9-'^\n^'u 

I >r '> K n r 7 A *• fHbS L f̂  t ^ -6, t;jftv4' t nmmt 

iz^mt h j'f / \hm. X.') ffiig H-;«iT-.(7̂ :'jÂ !iHfa L /^sm 

ibxm^XLfzUt L T « T ^ > *^T-^/-^(ts;! 4 )„ fflto^ 

^i6 •iti-wr<n\t^'i^ht'i}!\m%mm'^, 'A^^mi, mm^M. 
^mmnt'i 13 (Morisita, 1967) 

Table 6 Diversity index /J (Morisita, 1967) from three 
chemosynthetic community (Minami-Ensei 
Knoll site. Off Hatsushima site and Okinoyama 
Bank site) and a non-chemosynthetic bathyal 
community near Off Hatsushima site. 

Community Diversity index (/?) 

Off Hatsushima site 1.89 

Okinoyama Bank site 1.09 

Minami-Ensei Knoll site 2.29 

Non-chemosynthetic bathyal 11 28 
community 

ffSf-li* L T i ; ^ < (i4-1. > A '̂Jij-ft L tzk % ? (r,mwm 
^^Ltzm-Wi-c-hhtzih-zh^. ^iUt, Z-ixtVlzh 
7]^n$$flTi.^-&iKSt*W'^> h xwfI^ttffiA^'ra»'>- t 

(Ekman, 1953; Vinogradova, 1962; Hessler and San

ders, 1967; Rex, 1973) >-fJcLTi>/-Jo -wJ ; -7 4-S 

t A- '̂aill t $ f lT ii ') (Dayton and Hessler, 1972; Rex, 

1976), # '±!f^f l^SJt*« L I. > ^^''mWi'^'i L < |5]-tt?JW 

ffit^m^fth4-1)//, iiii(7)^ito^-'>4<mM^'^-^uz 

(Sanders, 1968)o ^iXl::ML, ;̂ja3?4', vt/Ulift, lif̂ S 

Site ft t ^ ̂  -. /c{t-^-^)S^!|̂ S*m-C'[i, iWSi'w l̂Hf bT̂  

ifriSitt-fiflMtq^ f̂t̂ fef̂ lt̂ ft i ') l i ^ ̂  t >Â  1 ~ 2 M 
*^-Ss^T-A § 4fflf«f *W LTi^!> fz>sh[z ^ # | ± ( i i S < 

4 § o i fz. mtt LtzX-) ^£mik(r)J^'U-'lL ^\zli> WM 

T f;, r{j7mi\\'m':^'MmX{i.%±-fmzhi, Oregon 

Subduction Zone (Suess et ai, 1985) ^ Monterey Bay 

(Embley et al.. 1990) tf hit 4-VZWMf^Xh I^OIZ 

ML, Galapagos Rift, #:±^i^if i i j l3 'N, *:A:1'-l¥il5 
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INDEX OF SIMILALITY (CTI) 

1,0 0.8 0.6 0.4 0.2 0 
L _ j I I I I I I ' I 

Off Hatsushima —i 

>-
H 

O 

Minami-Ensei Knoll —' 

Okinoyama Bank 

Non-chemosynthetic 
bathyal community 
near Off Hatsushima 

Fig. 4 Dendrogram of 4 communitites (Minami-Ensei Knoll site, Non-chemosynthetic bathyal community, 
Okinoyama Bank site and Off Hatsushima site) by the cluster analysis of average-linkage method from 
index of similarity {CTT). 

Mj2rN (Tunnicliffe, 1991), North Fiji Basin • Lau 

Basin (Desbruyeres ei ciL, 1994), Mar iana Trough 

(Hessler and Lonsdale, 1991) (n^fhy\^m\\-^V:^'Mf-%io-

-t'g)o n^%\z^mL^j:^m<r> 1 h^^^m<7:i Neolepas 

sp. 1, A. longirostris, Lebbeiis sp.(7) 3 f l ( i , ifi:f-f H<7) 

i-^>'J tf ^ ^ P. buccinoides /^^'5>^1~ h itti.'S t Wi'^ 

mm%^zh h{m^^^)^'&m-%x t , nf̂ K̂Pt/pjî ^̂ ef̂  
%xhht\ \^M^^'^'mm-%xhhir(r)^MS^\zi ^ 
9r^th\nmmwm^^hfzmt(n$^m\^ • n%mmk 

(i, ^jihi'Hm^'mMmzmbtix^^hfzi^m'^wM^ 

m<^^mi • g^m f̂fifms(:::̂ H.T ()̂ ;3a)i4̂ —i+y ai« 

^coht^lzm-y'^^xnM^'^M.ti'^JlzfimLfz^:^^^^ h. 

^;jAi4'—it y iLiif.PRT(J >:"Sm L 4̂ ». T̂IĴ  HKfi—tflM*l« 

fei4^—it/I1I«TPU •n7J.̂ ';4^—rr̂ ffiiS-£PH^ :̂̂ :̂ ^^^^ 

i'l'ffihv-7, ffiiih^v, R4^»it, ISWi^, )&'^mH 
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