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Community Ecology of the Chemosynthetic
Community at Off Hatsushima Site,
Sagami Bay, Japan
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Yoshihiro FUJIWARA* Takashi OKUTANI*

Comunumity ecolegy of chemosynthetic communities was studied by the submersible
“Shinkai 20007, the ROV “Dolphin-3K" and the “JAMSTEC Deep Tow Camera”™ at
three chemosynthetic conmmunity sites (O Flatsushima and Oltinoyama Bank sites in
Sagami Bay, and Minami-Ensei Knoll site in Okinawa Trough) and 8 non-chemoesynth-
elic bathyal commmity near OFf Hatsushima site. all in Japanese waters. Composition,
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cank-relative abundance series, diversity and similarity of invertelrate megalo-benth-
oz from all communities have been analyzed an the basiz of photographs and collected
EPECcimens,

Twenty-three obligate species of a chemosynthetic community oceurred in OFF
Hatsushima site, 13 species from Okinovama Bank site, and 24 species from Minami=
Enszei Knoll site. In contrast to these communities, 6% species ocourred 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 chemoesynthetic communities. Species diversity of chemosynth-
etic community was lower than that of a non-chemosynthetic bathyal community.

Faunal compasition 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
Okinoyvama Bank site.

Key words | Chemosynthetic community, Off Hatsushima site, Olinevama Bank site,

Minami-Engei Knall site, Community ecalogy
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Index map of two chemosynthetic communities (O Hatsushima site and Okinovama Bank sited and non-
chemoesynthetic community near OFf Hatsushima site, Sagami Bay.
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Fig. 2 Index map of chemosynthetic community at Minami-Ensei Kooll site, Okinawa Trough.

AT HHEUAES S, GdeT L 3500L0°N ~ 55
0. 4'N, 130713, FE~ 130013 6°E 00 & fu B3I (A
1,120~1,220m) (253 G o Lo Aeided & btz Akillid, ok
PEL L00Mm LIERTL 7200, EaifEa 58 sm L,

F LT, 2300y RN T A b i S i 3

AT S A (K1),
e rr 0 A Coaluplogeng sovoce Cloatani, 195780

PRSI ETHOA X0 ) I A4 Shinkal  sagemien-

st Mivra and Laukbier, 1990, mxkbof 7z #1454

Acherax jodimsend (Dall, 1891} @ ShsikiA 211 Nadse

shismer bifeervedee Miura and Lavbicr, 100083050 LT
LA Tkt R e I TP w o T O B ol oL

s

4 2 8RIMNE TH LN L, N bifurcata D2 EE
0ERF LA SR 0 < S00%IT L
Tindee WEIELIND 2 THTIL, Protomystides hatsu-
shiimaensis Miurva, 1988 2 Niconache olifal Miura and
Hashimoto, 199045081072, TR E, ¥y
a4 N bifrcate l3EciiEG L. P hatse-
shimeeasis = N ofidad THIG- -7 (281,
i) AL TNEE 2 EAL L, 1 B Lewsellibachin
sp T MEHMMRE TR 2 300 THSRAN A S5 1 K
S A Tnd, L9 —anfiit, Lamellibrchio gp. kil
F o —TEAE < BT 5 A E TUE 2m i
Yl Vestimentifera  gen. sp. 1 = L7,

JAMETEC J. Deep Sea Res., 11 ¢1993)



$51 MRt & IV L A R A L S e A T e R R R £ SR e Lt e R,
Table 1 Density and omass wet weight of obligate invertebrate megabenthos oocured from the chemosynthetic

community of Off Hatsushima site, Sagami Bay.

Specics Density  Biomass  Remarks
Gnds/m®y  (p/m?)
Annclida
Polychaeta
Profomiystides harsusfiingensts  Miuca, 1983 0.02 0012
Micomackhe oheai Mivra & Hashimoto, 1991 o.m 0.001
Shinkai sagamiensis Miura & Laubicr, 1990 332 019
Marsushina Bifercata Miura & Laubier, 1990 Q.15 .04
Mantilintellidae n. gen, et gp. Mivra (personal communication) unknown  unknown
Polychaeta gen. sp. | unknown  unknown muddy tube
Westimentiféra
Basibrachia
Lamellibrachia  sp. 032 4.42
unident,
Vestimentifera gen. sp. | 0.24 0.1
Iollusca
Lastropoda
Serradonta vestimentifericela  Okutani, Tsuchida & Fujikuca, 1992 0002 0.001
Bailyremaea mippeatica Obutani, Teouchida & Fujikura, 1992 4.1 0%
Margarites shinkal Okutand, Tsuchida & Fujikaca, 1992 4.2 17
Provanna glabra  Okutani, Tsuchida & Fujikora, 1992 LR 22.96
Cenopota sagamtana Okutani & Fujikura, 1992 8.16 T.22
FPhyimorinelues buccingides  Okutani, Fujikura & Sasaki, 1993 0.27 2590
Bivalvia .
Acharax jolmsoni  (Dall, 1891) 0.17 1.35
Baihymodiolis faponicws  Hashimoto & Okulani, 1994 1.55 13,34
Bathymodiolis platifrons  Hashimoto & Okutand, 1994 0.83 446
Lucingme yosfidai  Habe, 1938 0.0005 ——  dead shell
Conclrocele disiwrcre Gabb, 1886 0.25 ——  dead shell
Cofyprogena soyoae  Okutani, 1957 1276 SML3T
Anhropoda
Crustacea
MNealepas  sp.l 0.05 0.1
Abvinccaris longivesiris  Eikuchi & Ohta, MS 0.05 o0
Lebfens  sp. 004 unknown

Loammellibrachia splidar LR LTw Saizs L,
Vestimentifera e, sp. L {ERERARIZHE DS - TER
LT, L, 2H1E LIDIEWEmEIEE L) (8
1), Feomeliibrachio  spo 3 I @20nds. m® Ves
timentifera gen. spo 1 T3 100 inds/m® & g il
AF e g e,

MM T A 3 ond A7) = Provanne  glabng
Okutani, Tsuchida and Fujikura, 19922%he 3 1R 2
AR L Tt I VA Oenopola sagamibana
Okutani and Fujikura, 1992055 (04 GREDHERTE 112
arfigiz apdli LT 45 9. Plooasorfiviefiees
Okutani, Fujikura and Sasald, 193 4 5568 00014
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Tahle 2 Density and biomass wet waight of endemic invertebrate megabenthos occured from the chemosynthetic
community of Okinoyama Bank site, Sagami Bay.

Speaics Densily  Biomass  Femarks
{inds./m%)  (g/m®}
Annelida '
Polvchasta
Micomache ohtei  Miura & Hashimoto, 1991 0.01 0.0007
Natswshing bifwrcare Mivca & Laubier, 1990 unknown  unknown
Vestimentifera
Basibrachia
Lameflibrachia  sp. 0.30 1.90
unident,
Vestimentifera gen. sp. | 048 076
Mol lusca
Crastropoda
Bathyacuaen nipponiea Okutani, Tsuchida & Fujikura, 1992 0.05 unknown uncollecied
Margarites shinkat  Okuwtani, Tsuchida & Fujikura, 1992 0.23 0,04
Provanna glabra  Okutani, Tsuchida & Fujikura, 1992 G.43 0.66
Bivalvia
Actarax fofrngesd (Dall, 18813 .35 10.95
Bathymodicius faponicns  Hashimoto & Okutani, 1994 0.02 1.02
Bathymediolies plotifrons  Hashimoto & Okutani, 1994 .04 10.03
Bathvmodiolus aduloides  Hashimolo & Okutani, 1994 0.04 0.4
Conchocele digiuncta Gabb, 1886 - 013 —  dead shell

Cealvptagena sovoas  Okutani, 1957
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Table 2 Density and biomass wet weight of endemic invertebrate megabenthos occured from the chemosynthetic

community of Minami-Ensel Kooll site, Okinawa Trough.

Species Density EBiomass — Remarks
{inds./mY  (g/m%
Annelida
Polychaeta
Brachipelynee peitiboneae  Mivra & Hashimoto, 1991 1.75 0.40
Paralvinelin fressferi  Desbroyéres & Laubier, 1939 — — yncollected
Shinkai . sp. Mivea (personal communication) = — uncollected
Mytilidiphila enseiensis  Miura & Hashimoto, 1993 .61 0,002
Mytilidiphila okinawaensis  Miuca & Hashimoto, 1993 1.75 0.005
Vestimentifera
unident,
Vestimentifera gen. sp. 2 1.43 T.06
Vestimentifera gen, sp. 3 (.49 —  ungollected
Mollusca
Gastropoda
Puncturella parvinobilis  Okutani, Fujikura & Sasaki, 1993 0007 00001
Bathyacmaea secunda  Okutani, Fujikuca & Sasaki, 1993 038 0,09
Lepatodvifus japonicws  Olantani, Fujikues & Sasaki, 1993 0.81 010
Contraines famstect  {Okutani & Fujikora, 19907 5.20 4.00
Pravanna glabra  Okutani, Tsuchida & Fujikura, 1992 0.10 0.01
Bivalvia
Batfermodiolus joponices Hashimolo & Okutani, 1994 4387 68115
Rathymodiolus adufoides  Hashimoto & Okutani, 1994 T7.06 23.07
Bathymodiolus  sp. 005 7.4
Calyptogena solidissima  Okutani, Hashimoto & Fujikura, 1992 022 51.39
Arthropoda
Crustace:
Neolepas  sp2 0.02 0.0001
Alvingearis lomgfrasiris  Kikochi & Olua, bMS .15 1.2%
Lebbens washingronianus  (Rathbun, 1902) 1.3% 1.9
Paracrangon  sp2 0.07 Q.40
Bythogracidae gen. sp. 0,004 — uncollccied
Paralgwris jomsteci  Takeda & Hashimote, 1990 0,30 364
FParalawis  sp. 0.03 0.29
Munidapsis  sp. 0.28 —  umeolleeted

gen, spo 1 A Uiz, WIRDA TE i 32005
NGt d L F ¥ E Margarites  shinkai  Okuband,
Tsuchicla and Fujiloura, 1992, ###03 o~f S 70 =9,
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FLT v dh (Miura and Hashimoto, 1993 ; 84 [T,

1993), BATHRIEL v @ o ot ) A0 SIS MR B
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Table 4 Density of invertebrate megabenthes occurring in non=chemosynthetic bathval comumunity

near Off Hatsushima site, Sagami Bay.

Species Densily  Remarks Species Drensity  Remarks
(inds.4 1 (0¥hmE) (inds £1000m'y
Farifera wlolluscy
Caleanea Bivalvia
Leneosedenia Type 1926 Mircalara sfagamiensis  Okotanb, 1962 041 dead shell
Grandae Type 1.02 Ciespidaria olinsiraniris Qkutani, 1962 0.2
Hexactinelliga Cephalogreda
Ferren Type 5.0 Oelapateuthidae gen. sp. 0.61
Eupleciclla impedatis  1jima, 191 020 Benibrctopus 5, 0.0
Crateraorarpita . Type 122 Ariheogisda
Acantfagers Type 224 Custacesy
Rhabdocatyprus  Type 407 Aristeidae gen, sp. 67
Chidaia Acartkephyra 3p. 244
Hydrozea Glyphocrangon 3. 020
Brenchiocerianthus imperaior {(Allman, 15885) 041 Paracrangon 5p.l 6,72
Anthezes Decapoda gen. 5p. 1 .20
Swlergorgia  sp. 346 Lithades teritas  Oriommann, 1592 G20
Eilisella Type 143 Parglomis slispies (Benedict, 1894) 362
Arfhirogorgia fifoai (Kinoshita, 1907) .51 Galatheidse gen. sp. 1 041
Fenramta  sp. 425 Galatheidse gen, sp. 2 .20
Actinazeyphia  sp. 143 Echinedenmala
Actinostealn Type 652 Asloraides
Actiniaria gen., sp. | 0.3 Persephionaster $p. 102
Acliniaria gen, sp. 2 0.2 Ceramaster fapraieus (Sladen, 1585) 426
Flabellidae gen, s | Loz Jalhwnuasier gigearens  Goto, 1914 0.6l
Flabellidaz gen. sp. 2 0.1 Padiasier rombilis (Fisher, 1913) 05l
Echiura Swlaster paxillates Shaden, 1559 0%l
Echiuraidea Suluster uchidei Hayashi, 1939 020
RBonellidas gan., $p. D] Disirasterions stichauthe  (Sladen, 1550) 113
Amnelicy Ophiurgidea
Palychacta Asreromex foveai  (MUNer & Troschel, 1842) 020
Mucellicepinria  sp. 061 Gargomocephatus encremi  (Miller & Troschel, 1342) 102
Nereis  sp. T Amphicptas glancies {Lyman, 1378) 835
Onuphidac gon. sp. 489 Otphinchiten festigmms Lyman, 1875 T
Spdonidae gen. gp. 407 Ophivcien hasiemnr Lyman, 1873 G253
Opheliedas gen. sp. 102 Ophiurcides gon, spp. 036
Maldanidace gen. sp. 102 Echingiden
Spirerhidas gen. sp. — Phontotonn bersariame A Agassiz, 1881 402
Polyclaeta gen, 3p, 2 — muudy Wbe|  Calverinmura gracile (A, Agassiz, 1851) 253
Sipunculoides Echines fucidus  Diiderdein, 1885 1.02
Sipuncoleidea gen, sp. | (hdl Limopureastes mwreapd (A, Agassiz, 1875 1136
Bdollusea Holgakuragideas
Ciastropada Binthypleces amians M, Sars, | 568) 468
Chrekarer h'hf.fn't&:ﬂr (huk.a. 191}9 20 F]T.'jﬂj’crﬂ-ﬂ mmh‘j'j Theel, 1882 5T
Martiwbembix aenls  (Watsan, 1279 774 Prelopatites confurdens Theel, 1386 0&
Meprames acutispivaliz Okutani, 1965 1.83 FPerelmprarides prrpierepimcrats Slwiter, 1905 020
Haeeinam savamaraee Okatani, 1977 132 Profut sqnmmalns (Koten, 1844) 6133
Seaphopoda
Gadiln sagomiciss Kuroda & Habe, 1971 020 dead shell
Polvselides foatfa  FEocoda & Habe, 971 0,20

Hor Asterorx fopess Miler and Trozchel, 1842405+
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Table 5 Comparisions of the ¢ and & values of rank (R}— abundunce (density DY equations from three
chemosynthetic communitics (Minami-Encei Knoll site, Off Flateushima site and Okinoyama Banle site)
and 8 non-chemosynthetic bathyal community near Off Hatsushima site.

Comrunily

In{DorBi=a-R+6&

a b i

OHF Hatswshoma site
-Okinoyama Bank site

Minami-Ensel Knoll site

054 1161 0.94
075 1018 090
-0.37 0.84  0.84

Mon-chemosynthetic bathyal community 0.16 385 093

near Cff Hatsushima site
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Fig. 3 Comparisions of community structure by rank-
abundance  {density)  diagram  between  three
chemaosynthetic  communities  (Minami-Ensei
Inoll site, Off Hatsushima site and ORinoyama
Bank site) and non- chemosynthetic community
near CH Hatsushima site.
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Table 6 Diversity index g (Mocisita, 1967) from three

chemosynthetie  community  (Minami-Ensei
Fnoll site, OFff Hatsushima site and Okinovama
Bank site) and a non-chemosynthetic bathyal
community near Off Hatsushima site,

Community Diversity index { 7
Off Hatsushima site 182
Ckinoyama Bank site 1400
Winsmi-Ensel Enall zite 229
Mon-chemosynthetic bathyal 1128
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Fig. 4 Dendrogram of 4 communitites (Minami-Ensei Knoll site, Mon-chemosynthetic bathyal community,
Qkinovama Bank site and Off Hatsuzhima site) by the cluster analysis of average-linkage method from

index of simtlarity (Cx).
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