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Community Ecology of the Chemosynthetic
Community at Off Hatsushima Site,
Sagami Bay, Japan
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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. In 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

1. &L ®» (I

H ARSI OGRS, (LA Dy, B
D 5 2ir (Okutani and Egawa, 1985 ; Hashimoto ef
al., 1989 ; Fujikura ef al., 1991), EEWWE (#E (3,
1992), Ml b7 7 3 2 pr (i (374, 1989 5 KH,
1990a ; f&A (ZA2, 1990) /NNEIGEE B 3 i (K
AHER, 1992 5 A 134, 1993) Ze K ITAFAE L T b,
2D & BRI ARG 3 e & 7 B ERER 2
T 2 2 L Tl ORI EWEE L 3 RL - Tnw b,
TS0 70 R RO A A RS 20 5 (319914F £ T
(2236825 S 4L, 2D ) B23FEAHHE L L TR S
LT 2 (Tunnicliffe, 1991), F 72, @ DGR EIZ
HAREGOWEL LA 22 E[T 52 L6 NT NS
(Hessler and Smithey, 1983 ; Luts and Kennish,
1993), LarL, 2o b e it 22 2 it m
(ZB10F 2 R £k 12 B3 2 BRI 2 1 7 IFE
13, EENZLDECL 205 205 RIND DD
\» (Grassle et al., 1985 ; Hessler el al., 1988 ; Tunni-
cliffe, 1988).

Z 2T, AWFRTEHARBLIZS 2 ERSADLH AR
IR D 2 irir 6, TR 2 E TISHE D R LAT
HALT L DHEEE R Bih Db B A A 2 o iz L
Ty BHEMBCRTHER SO 2 A Tze DI,
Eshoo telat B & L Clal CAIBRE 12 & 0 7K L Rk
7/ L HE R i IS & PR b 7 7 FAE VL T

228

DRI FUEREE 258t LI L7z, Z72, JE(L2F
BREREE £ ORIE 2 WIFEIZ T 5 720 2 WML
WoRA I L A L DR b T - 72, & B,
ABIFFE T - 72 ABAEIEEE IS 209813, 24
FTIZH WL OHEE ST 5% (Hashimoto ef al.,
1989 ; #&AC (242, 1990, 1993 ; KH, 1990b), &<
SAREREIZOWT, W OO AMAIEL D
T, ENENOMECET Ll 21T - 72,

2. BEFEROUMH

WIEMME A BB O A (30 KT ARG TLA
220000, MEALESME TRV 74> — 3 Ky, TJAM-
STEC Deep Tow Cameray # V>, #1152 R 7
km M D KIEST4~1,338m TiT- 72 (K 1), R
AL F AT DA (3, PIEI A AR
DA L FRIFEIZ T LA 220005 2 TJTAMSTEC Deep
Tow Cameray # H\ 72, i/ ILHEAL A EIESE
A (334758 . 2'N, 139°31.6'E Hui 2 Lozl L 72 (1%
1)o WANEHLIZIE (K2), BMik (28°24.4'N, 127
37.9E ffix) & C M (28°23.3'N, 127°38.3'E i)
AL AR AR T 207 (A (240, 1990),
ity & bH% TR LA EIFE L L TLA S
120000 12 & - TR %17 - 72,

IS DREED S HEL L ik £

s WEEOL AR A T 5

JAMSTEC J. Deep Sea Res., 11 (1995)



130" E 140" E

EURASIAN PLATE

=1 PACIFIC

PHILIPPINE SEA PLATE

i :
B

{

PLATE

189°20E 139’40'5

| (ﬁ
Non-chemosyntl =
bathxglcggnnwugfy area;;i

35°10'N

34°50'N
AN

(11 FHESZIZ 350 B wisith « (b2 LA e B B & ) i R R E IR (L O i A i e o R A el [X)
Fig. 1 Index map of two chemosynthetic communities (Off Hatsushima site and Okinoyama Bank site) and non-
chemosynthetic community near Off Hatsushima site, Sagami Bay.
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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 Biomass  Remarks

(inds./m?  (g/m?)

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
Vestimentiféra
Basibrachia

0.02 0.002
0.01 0.001
3.32 0.19
0.15 0.04

unknown unknown
unknown unknown muddy tube

Lamellibrachia sp. 0.32 4.42

unident.
Vestimentifera gen. sp. 1 0.24 0.11

Mollusca

Gastropoda
Serradonta vestimentifericola Okutani, Tsuchida & Fujikura, 1992 0.002 0.001
Bathyacmaea nipponica Okutani, Tsuchida & Fujikura, 1992 4.1 0.19
Margarites shinkai Okutani, Tsuchida & Fujikura, 1992 4.2 2.17
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 309.9 22.96
Oenopota sagamiana Okutani & Fujikura, 1992 8.16 722
Phymorhynchus buccinoides Okutani, Fujikura & Sasaki, 1993 0.27 2.99

Bivalvia
Acharax johnsoni (Dall, 1891) 0.17 1.35
Bathymodiolus japonicus Hashimoto & Okutani, 1994 1.55 13.84
Bathymodiolus platifrons Hashimoto & Okutani, 1994 0.83 4.46
Lucinoma yoshidai Habe, 1958 0.0005 ——  dead shell
Conchocele disjuncta Gabb, 1886 0.25 ——  dead shell

Calyptogena soyoae Okutani, 1957
Arthropoda
Crustacea
Neolepas sp.1
Alvinocaris longirostris Kikuchi & Ohta, MS
Lebbeus  sp.

127.6  8041.37

0.05 0.11
0.05 0.10
0.04 unknown

Lamellibrachia sp 3R L THER LT Ani2x L,
Vestimentifera gen. sp. 1 [3EERIZHEF ) - TER
LTz, %Il 28E LIRS EE L) (X
1), Lamellibrachia sp.T |3 #iz #20inds./ m?, Ves-
timentifera gen. sp. 1 Tl3#&101 inds./m? & @i %
RTHIEL L H o7z,

R TIIY A 284 A7) =5 Provanna  glabra
Okutani, Tsuchida and Fujikura, 19927 % b JAfEPH 12
BAE LTz, 43I Y4 Oenopota sagamiana
Okutani and Fujikura, 199234 {0 %t o HFi4_E 12
Az LTE Y, Phymorhynchus  buccinoides
Okutani, Fujikura and Sasaki, 1993 % i ta & (k[N D
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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 0.01 0.0007
Natsushima bifurcata Miura & Laubier, 1990 unknown unknown
Vestimentifera
Basibrachia
Lamellibrachia sp. 0.30 1.90
unident.
Vestimentifera gen. sp. 1 0.48 0.76
Mollusca
Gastropoda
Bathyacmaea nipponica Okutani, Tsuchida & Fujikura, 1992 0.05 unknown uncollected
Margarites shinkai Okutani, Tsuchida & Fujikura, 1992 0.23 0.04
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 6.45 0.66
Bivalvia
Acharax johnsoni (Dall, 1891) 0.35 10.98
Bathymodiolus japonicus Hashimoto & Okutani, 1994 0.02 1.02
Bathymodiolus platifrons Hashimoto & Okutani, 1994 0.04 10.03
Bathymodiolus aduloides Hashimoto & Okutani, 1994 0.04 0.94
Conchocele disjuncta Gabb, 1886 0.13 —— dead shell
Calyptogena soyoae Okutani, 1957 188.81 9898.19
& LT A AP ERNIC 2 CHEH L Ture, % By YTA L7z,
(2, B INA AT =F R D S e R R L FH TR L > TR 22T 72HED A
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LT Bt b illed 541, BEE 5 W72 Zofkni
KONEARE IS A7 INA BT ) =FTH-H72,
THREATRRBERLESMICERLTw D3 ay )y
AT, Bt IR NI (%S 7 B a5l sz,
SATFRIAD 513, ~NA b7y A A oS A Balh-
ymodiolus platifrons Hashimoto and Okutani, 1994 &,
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shimoto and Okutani, 19947 &R 12145 LTz,
I 28, 3D S TEIRICRRE RIS EL T

D, 20952203, WHOEORNICDS LT H -
72 ZDIEMIZ, AT E BT XS LA DOFEBRIHEIEE
MicZ CBSETE, ABHBBE TH20em 22 HIRET &
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19580)571’,:&75‘@%3&'(“% 72 BREEIZ T ) A7 A DSl
y T IR Ze Fre il (3 352inds./m? 2 , N 2
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Table 3 Density and biomass wet weight of endemic mvertebrdte megabentho&, occured from the chemosynthetic
community of Minami-Ensei Knoll site, Okinawa Trough.

Species Density ~ Biomass  Remarks
(inds./m’)  (g/m’)
Annelida
Polychaeta
Brachipolynoe pettiboneae Miura & Hashimoto, 1991 1.75 0.40
Paralvinella hessleri Desbruyéres & Laubier, 1989 — — uncollected
Shinkai n.sp. Miura (personal communication) — — uncollected
Mytilidiphila enseiensis Miura & Hashimoto,1993 0.61 0.002
Mytilidiphila okinawaensis Miura & Hashimoto,1993 1.75 0.005
Vestimentifera
unident.
Vestimentifera gen. sp. 2 1.43 7.06
Vestimentifera gen. sp. 3 0.49 — uncollected
Mollusca
Gastropoda
Puncturella parvinobilis Okutani, Fujikura & Sasaki, 1993 0.007 0.0001
Bathyacmaea secunda Okutani, Fujikura & Sasaki, 1993 0.38 0.09
Lepetodrilus japonicus Okutani, Fujikura & Sasaki, 1993 0.81 0.10
Cantrainea jamsteci (Okutani & Fujikura, 1990) 5.26 4.00
Provanna glabra Okutani, Tsuchida & Fujikura, 1992 0.10 0.01
Bivalvia
Bathymodiolus japonicus Hashimoto & Okutani, 1994 45.87 681.15
Bathymodiolus aduloides Hashimoto & Okutani, 1994 7.06 23.07
Bathymodiolus  sp. 0.05 7.94
Calyptogena solidissima Okutani, Hashimoto & Fujikura, 1992 0.22 51.39
Arthropoda
Crustacea
Neolepas sp.2 0.02 0.0001
Alvinocaris longirostris Kikuchi & Ohta, MS 3.15 1.25
Lebbeus washingtonianus (Rathbun, 1902) 1.35 1.96
Paracrangon sp.2 0.07 0.40
Bythograeidae gen. sp. 0.004 — uncollected
Paralomis jamsteci Takeda & Hashimoto, 1990 0.30 3.64
Paralomis sp. 0.03 0.29
Munidopsis  sp. 0.28 — uncollected

gen. sp. 1 28HEL L7z, WKIKE T30 Bz L85 5
nNady>h42% %3 Margarites  shinkai
Tsuchida and Fujikura, 1992, %4 34 A7) =,
7y aa 7 I A A A E R X Bathvacmaea
nipponica Okutani, Tsuchida and Fujikura, 1992 3
FEDSHEL L7z, B34 A7) =+ b 2 i L
Tz aw ) 7 A D SR 2 6% O e
P LTH Y, Va2 LTt L Tunz,
THEAMELTE a0, N T AL N
VA, AN TALITMZA XX 4 e
) A A Bathymodiolus Hashimoto and
Okutani, 1994 L [\ EBLL 72, £ 72, A7+ 44 Ll 51,

Ol{utani,

aduloides
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T 22% (Miura and Hashimoto, 1993 ; #&4< (37>,

1993), [EAFEIZS v A4 vo3) A FHICHEND Bra-

chipolynoe pettiboneae Miura and Hashimoto, 1991,
F X+ 744X 8 ) Mytilidiphila  okinawaensis
Miura and Hashimoto, 1993, =>t A 4 # 4 ¥ K1)
Mytilidiphila enseiensis Miura and Hashimoto, 1993 &
#oKF L= —REIZHE L T\ 72 Paralvinelle  hessleri
Desbruyers and Laubier, 1989 ThH -7z, 72, =+t
4 a7 #4 Calyptogena solidissima Okutani, Ha-
shimoto and Fujikura, 19920 7EREIZIE Shinkai n.
spHAEL T B (X, FME). A ) L Eis 2 F
PBEEINTE D (BA (32 1990), K\wg 4 7" i
S A4 TIXHTE, Kw¥ {7 % Vestimentifera gen.
sp. 2, #livr ¥ 4 7°% Vestimentifera gen. sp. 3 ¥ L 72,
/K T 2 M NRA L TEEE I mLTE Y,
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sp. 3 AL S L O IZAER L Tnwiz,

BT & 34 A7) =F, Puncturella  par-

vinobilis Okutani, Fujikura and Sasaki, 1993,
Bathyacmaea secunda Okutani, Fujikura and Sasaki,
1993, Lepetodorilus japonicus Okutani, Fujikura and

Sasaki, 1993, > > A A %> 3754 Cantrainea jam-

steci (Okutani and Fujikura, 1993) @ 5 fiAHsHE L 72,
WIS PRRI / IIHE T3 SN, 277) ——7"7’)’mu. Iz
ERL TR, MEARLETIHECZIbLY I
HAYF T 3 "JfJfff)‘E-?ﬁTEL,’JEﬁL’CL\f:(?iB)O
72, 7R MY LT Neptunea insularis (Dall, 1985)
var W BHE T BT & 12,

B, oLy, ARXRT A4 o

VA4, RIS % LT AE R L T w72 Bath-

ymodiolus sp., L TEZrtAf a7 )74 h5Eo 54
T8 (Okutani, Hashimoto and Fujikura, 1992 ;
Hashimoto and Okutani, 1994), {3 L 72fE i Thg
LEWEIL - NAF 22 ERLIZDIIL AL N
A Th-72(£3). £72, Yo AA N TADI %
CAERLTHBY, oy 7N s ERIEREHEE
SV ARA S Al AU/ B B e I e )
#HA =13 2 THh 72, Bathymodiolus sp.|3HIEHERT
Wo—fHiczrefimr ) 54 L LITBIEETE, o
A RSN FAD L) RPN BT E %
P72,

AT SRS Alvinocaris  longirostoris, Lebbeus

washingtonianus (Rathbun, 1902), Paracrangon sp.,

Bythograeidae gen. sp.,, T+t A =YV A NF 4= Par-
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alomis jamsteci Takeda and Hashimoto, 1990, Par-
alomis sp., Munidopsis sp., Neolepas sp. 2 H¥RIET X
A. longirostoris, L. washingtonianus 75\ ERE 2Rk L
> (£3)o Neolepas sp.2 (3=t A v ) 74 Dk
FEHIZ 6 ~ THEED T L T 720 A. longirostoris 13,
BUKTF L= —DRERFCHVRE T 12 L - THMICAEHB L T
WHEZAHEHULMZEERELTEY, Bokiiilr 581
m L) F#EIL 7 L S AICIFERS G 72, L. washin-
gtonianus |3, A. longirvostoris |3 ¥ ok HFLIZIED

THERT 52 X137% < Paracrangon sp. 2 |3, & 5 (2#
KM AL B2 2 A 1T L Twie, ok
VA NT =¥ Pavalomis sp\3WIFEICT ADITTEY,
BoKEHHILEL TII > A4 /A RXF =050 4 L,
PUNARSNYTARG XX A4 ko) A DL
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i L T w272, Bythograeidae gen. sp.l3, Uk iz L - T
Haic gt L7 A B IED S IC B T & 72, Munidopsis
sp. L BUKIL I 12 X - TH@IZER LS Ak
12504 L TH D S B LB T E o 72,

3. 4 HEEREYVESHRBETIFLESREDE
%

1 5 AL A B AE BB 12 3 B UK ER574~1,338m
DIACFEBREYIIER & 3R L 70 KRB R AE ST HE S
BF AR,

7 77 b X Arthrogorgia ijimai  (Kinoshita,
1907) 12133 X 7' X Asteronyx  loveni  (Miiler
and Troschel, 1843) »%&ADNWTWBE I L L H o7z,
iRTCY/ IS PoY IR AR NGl = &/ = I S N o
Bathybembz'x aeola (Watson, 1879) 72 < ERLTH

, EAREAER L TW 3 A TH 72, V7 3
'7/\4' (31,400~1,500m DRI HT 5 2 L 7k
HINTW72AY (Okutani, 1977), ARIFFETIZE 5123%
W) HBLL, Neptunea acutispiralis 12, = EpD
1,180m X 1) id#li X LT \vs 7227 (Okutani, 1968), AHEEZ
FTHABRZ T B Z e T& e, F2, HEHDH B
ARTIINT T M A Polyschides  fausta Kuroda
and Habe, 1971 %S ICAER LT3 2 L5 b
T2 (Kuroda et al, 1971), #RFEHKIZ F TH 46
THIEMHW L7z, =/ AT =13, KRELH A%
9H FAZI3/DEURIRDYEIE L T Rk T-H58 5 L Wi
BEEmRLI(E ), E P THONTIZITAZ £ b T Cer
amaster japonicus (Sladen, 1889) ASHE | HER |12
BETE72, 7ER FTHTIEA X/ TV VT YV Gor-

gonocephalus eucnemis (Miiler and Troschel, 1842)
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Table 4 Density of invertebrate megabenthos occurring in non-chemosynthetic bathyal community

near Off Hatsushima site, Sagami Bay.

Species Density Remarks Species Density Remarks
(inds./1000m?) (inds./1000m?)
Porifera Mollusca
Calcarea Bivalvia
Leucosolenia Type 19.26 Nuculana sagamiensis Okutani, 1962 041  dead shell
Grantia Type 1.02 Cuspidaria obtusirostris Okutani, 1962 0.20
Hexactinellida Cephalopoda
Ferrea Type 5.70 Octopoteuthidae gen. sp. 0.61
Euplectella imperialis ljima, 1901 0.20 Benthoctopus  sp. 0.20
Crateromorpha Type 1.22 Arthropoda
Acanthascus Type 224 Crustacea
Rhabdocalyptus Type 4.07 Aristeidae gen. sp. 3.67
Chnidaria Acanthephyra sp. 2.44
Hydrozoa Glyphocrangon  sp. 0.20
Branchiocerianthus imperator (Allman, 1885) 0.41 Paracrangon sp.1 6.72
Anthozoa Decapoda gen. sp. | 0.20
Subergorgia sp. 3.46 Lithodes turritus Ortomann, 1892 0.20
Ellisella Type 1.43 Paralomis multispina (Benedict, 1894) 23.62
Arthrogorgia ijimai (Kinoshita, 1907) 0.81 Galatheidae gen. sp. 1 0.41
Pennatula  sp. 4.28 Galatheidae gen. sp. 2 0.20
Actinoscyphia  sp. 143 Echinodermata
Actinostola  Type 6.52 Asteroidea
Actiniaria gen. sp. | 0.20 Persephonaster  sp. 1.02
Actiniaria gen. sp. 2 0.20 Ceramaster japonicus (Sladen, 1889) 428
Flabellidae gen. sp. 1 1.02 Jahannaster giganteus Goto, 1914 0.61
Flabellidae gen. sp.2 0.81 Radiaster notabilis (Fisher, 1913) 0.81
Echiura Solaster paxillatus Sladen, 1889 0.81
Echiuroidea Solaster uchidai Hayashi, 1939 020
Bonellidae gen. sp. 041 Distrasterias stichantha (Sladen, 1889) 7.13
Annelida Ophiuroidea
Polychaeta Asteranyx loveni (Miiller & Troschel, 1842) 0.20
Macellicephala  sp. 0.61 Gorgonocephalus eucnemi (Miiller & Troschel, 1842) 1.02
Nereis sp. 2.04 Amphioplus glaucus (Lyman, 1878) 835
Onuphidae gen. sp. 4.89 Ophiochiton fastigatus Lyman, 1878 7.94
Spionidae gen. sp. 4.07 Ophiocten hastatum Lyman, 1878 63.53
Opheliedae gen. sp. 1.02 Ophiuroidea gen. spp. 20.36
Maldanidae gen. sp. 1.02 Echinoidea
Spirorbidae gen. sp. —_— Phormosoma bursarium A. Agassiz, 1881 6.92
Polychaeta gen. sp.2 —— muudy tube Calveriosoma gracile (A. Agassiz, 1881) 2.85
Sipunculoidea Echinus lucidus Doderlein, 1885 1.02
Sipunculoidea gen. sp. 1 0.41 Linopneustes murrayi (A. Agassiz, 1879) 31.36
Mollusca Holothuroidea
Gastropoda Bathyplotes natans (M. Sars, 1868) 4.68
Otukaia kiheiziebisu Otuka, 1939 0.20 Pannychia moseleyi Theel, 1882 5.70
Bathybembix aeola (Watson, 1879) 7.74 Paelopatides confundens Theel, 1886 0.81
Neptunea acutispiralis Okutani, 1968 1.83 Paelopatides purpurepunctatus Sluiter, 1908 0.20
Buccinum soyomaruae Okutani, 1977 1.22 Psolus squamatus (Koren, 1844) 64.35
Scaphopoda
Gadila sagamiensis Kuroda & Habe, 1971 0.20  dead shell
Polyschides fausta Kuroda & Habe, 1971 0.20

TN Asteronyx loveni Miiler and Troschel, 184255~
7 A7 b PFITHEAT TSR B TE e, £z,
7wa 2+ 7 kb7 Amphioplus glaucus (Lyman,
1878) L) = a7kt b7 Ophiochiton  fastigatus
Lyman, 1878(ZHERI 128 L, 2 ~ 3 Al % Ik
RICHRI T e, b @HEICBS T2 EE b
TH3 Ophiocten hastatum Lyman, 1878 THER 12
Z i LimnwEE 2R L2 (K 4), 7=HTI3, %k
Wiz h#EE2HMET 2+~ 77787 = Phor
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mosoma bursavium A. Agassiz, 18817V L THR L
Twie, ZDENICHL IV N 57 277 Linopneustes
murrayi (A. Agassiz, 1879) 7sHERM FIEHE L Tw
720 F= ¥ T3, & FH X NS F = 3 Pannychia
moseleyi Theel, 18827%%, Hefit 122041 L T3 ) Fflfgk
WATWDEZ L LB i IE MR T LT
W7o, FRAAEBERMICEYA X T Polus
squamastus (Koren, 1844) »s4E LmwBE 2k 72
(£4),
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Table 5 Comparisions of the « and & 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

In(DorB)y=a*R+b

a b r

Off Hatsushima site
-Okinoyama Bank site

Minami-Ensei Knoll site

-0.54 11.61 094
0.75 10.18  0.90

-0.37 9.84 0.84

Non-chemosynthetic bathyal community 0.16 395 093

near Off Hatsushima site

4. BEBSDLER

NEST—AHeE B BAR IS, 2 AL F T2 sl ek,
1932), xtEEMH (Preston, 1948) 7 & O BLRIEAHEIA
STV 525, 26 DBHIEIRHEOREEU,: YA
DHAZIZE->T, ENZFIHEAT HETNADRL 5 (GR
N, 1961), 3 A fb A AP (355 el B8l & —
Y %A%, R IR LR A B T 3 FaE S
BT AEmARS SN, L L, WML EEK
ISR &[] S T LR T 5 7e DR A IR LR Ak
AEPIREE D IR EICH TEH TR L 72, wEsipT
FEAL2FE (B INAAT)V=F, ar)FL) »
2 L CHRALT, TRLITFONELE % 2 L 2R 2%
FEIFIRA LT w0 b, b/ ILHE TR AL (2 ey ) A7 A)

Yoy (WA I TN =F), 20k 340 (Ves-
timentifera gen. sp. 1) DIZK X 25588 5113
LI FIZD 20 &8 % 5 (X 3) . PSR
Tl ik (A4 XA 4) L, 2n))
TR LT %, F 72, R IR AR

METIILAL 28 (Y4 X > a3, Ophiocten  has-

tatum) 5 W L, S5 (T 2y KA A4 X B
Leucosolenia Type) & 6471 (7 a2+ 7%kt b7) DIH
WCEDPRES A2 (K3), ZiLh %, FHAkENIz—
By sEAAL
InD=a-+R+b
D%, R:IEML, a, b g%
DR TERE S, 2 LT a, bE IR 2 &, W5
b B A (3453 2 iR I L A A I
(id(i < B27¢ B 750/ 1L & AR VS (2 (3R L 724l
5(#£5), HEZRT affild, HEDHEMELRL

10° 3
O Minami-Ensei Knoll site
X PY @ Off Hatsushima site
10°
A Oknoyama Bank site
\‘\. [ Non-chemosynthetic batyal community
3 near Off Hatsushima site

DENSITY(inds./m?)
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Fig. 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.

a DR 1F X B (I M2 20 5 2 & 2 5 (B, 1932),
M AL A B E IR T b HHET b B D ISk
L, i/ LM 2sde b WA e i Th 2 2 L R T & 2,
72, WM ERLELL T\ o 3EENEL T, W
G AL A E A R b KE A>T B
(X1 3) o ZFHAER DR INALL O i 5 Rl A RE Y
HWALDREHGR T 2 L TE Y, AEtfro Kk & 213
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ZEEEEEC 8 (Morisita, 1967)

Table 6 Diversity index B8 (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 ( 8)
Off Hatsushima site 1.89
Okinoyama Bank site 1.09
Minami-Ensei Knoll site 2.29
Non-chemosynthetic bathyal 11.28
community
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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 (Cz).
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