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Sulfur isotopic composition of Alviniconcha
hessleri and Chorocaris vandoverae
from Mariana Back-Are Basin

Yonosuke MAKI*? Chitoshi MIZOTA*4

Sulfur isotopic compositions were measured for unique benthic animals, i.e., snail ( Alvinicon-
cha hessleri) and shrimp (Chorocaris vandoverae), along with associated hydrogen and chimney
sulfides from hydrothermal vents in Mariana Bac-Arc Basin. The sulfur isotopic signature
(03S, %) of gill from the snail of which the major form is an elemental sulfur was heviest
among analysed soft tissues. Slightly lower vz:llues were observed for foot and ovary which

represent assimilated organic sulfur. The %S values of both vent hydrogen and chimney

# 1 BT REACHESFEREYFRE

£ 2 BT KRR LRERE

+ 3 Laboratory of Biclogy, Faculty of Hummanities and Social Sciences, [wate University,
Morioka 020, Japan

+ 4  Department of Agriculture and Forestry, Faculty of Agriculture, Iwate University,
Morioka 020, Japan

JAMSTEC J. Deep Sea Res., 13 (1997} 63



sulfides were heavier than that of gill from snail. Whole body 6%S value of the shrimp gave a

comparable value with gill from the snail. Negative isotopic fractionation during the oxidation

of hydrogen sulfide into elemental sulfur through endosymbiotic sulfur-oxidizing bacteria was

implied. Major source of assimilated sulfur in snail foot and ovary, and shrimp would be hydro-

gen sulfide issuing from associated hydrothermal vent. The present sulfur isotopic result is the

first document for endosymbiotic marine snail. Our study implies potential use of sulfur isotop-

1c composition for elucidating food web among hydrothermal vent community.

Key words : sulfur isotopic composition, Alviniconcha hessleri, Chorocaris vandoverae, hydro-

gen sulfide, chimney sulfide

1. T L &®IC

BAKBEILORBECIEET 5\ b 5 ElLE R
X, BIRD=RAF —FEBokicd*h 55 KE
LAZVvEBIELTELABb¥=r2 1 ¥ —, Fibb
AR 4 & VBB IC & B (b2 SRtk L
TWBZEDABATV% (Tunnicliffe, 1991), = o
REBEWHR CAFEBRAEN O EELOHBZE L\ 5
ROLIIUY, BOKEE TRtz m: CAED
BRKCHEEKTOMEBN A V23 E2 bh 5, Sukics i h
HEALAREOTERAA BRI, ~ 7 <& ED o,
—0~+10 <= I A TEV, —F, BKOFEA 4 v
THIIHIRICBRICSE LS H—TH 0, 31T +20 -
— IV EIFRIRE, FRIEBEYEEDRET 2 BokBIS
T, THOBWEAEKEEBCREE A 4 v Aol =
A I7RCHTAL, EHIThro, BB ERFD
MEXFIHLTCVB EHEIRS,

BEVBRAL KR ¥ TREBLETEC X > CTEACEE
I, COBRKEBIEND B\ ILAYWEA B L THER
EMENCIED S H, BECHFBBCRIRELLINh S L&
oD, —J, BKOBECEET A i3, BB T
BREBC L > TRILEE IR LDONF b 22 L L
THERBEWCFIRA IR IO BSBYRAIC X » CIEMNS D,
BHHTERCEIRELIRS EZL2 6B, Lichi-
T, RBEDFROBERLEY OB O TSR AR,
BT 52 L0k - C, BlBEYBECBYBL
HUNIEREER (=3 A ¥ —8) 2 #ATcEx s, FOBE
BEIRZEAE, BR~NOBKOBAX TR+ 5 = &
b bAHA, BUKRBOIY BILKEQLF L=
—8m) EXORBEOCEY LA LoD, F ELCHRI
EL, Himatds2&ThHs,

© V7 il O BOK T IS o 1R ER AR W TEEE T,
i R AR A R E IR E5R8 (7o, vA,
Alviniconcha hesslert) DS U Cl b, FofBc i

64

KA AU NBFE LT\ % (Stein et al., 1988), A5 —C
X, 7T 4 VA DEHEREBIRIEKED 6348 %
FLHHFC L - T, FEBOTRERL B A v Tl {5
IERKZRTHAEYHLMAMC LIS & L,

1996 %F 11 A28 A 12 B16 HE T, [ LA s
6500 RO TXZdmn] wksd=V7F 37 78RO
HREBERAE (V272) et 584+ 8Bk, AT
(L, BRERAERIC X » TEWREEFET LY S &7 5
PIrEEDrIEElExX XS HE—HTH B,

2. MEERE
2.1 HEOHEE

[LAMN6500] 1@ X 2 &M, 5353 B b s
9EMET, SFt6ETH -7 D5 HE3IZ3E
it (BEWEE : BEeAl, JAMSTEC) - 58 354 ##1
(REPRE - BB, HAKS) - £ 355 ¥ (&8
ZHRE - AEE, ERKE) - 5 356 B (BEme
F RENITNE, BEXBRFEEWEE) 04EBRc L -
B oLy (Snail, Alviniconcha hessleri : Shrimp,
Chorocaris vandoverae) - Bk - + & = — i >y,
MERMAEAREY AN, S 0BEBMOME Iz S\ T
1%, Fujikura ef al. (1996) # &R I i\,

oK OFEEL (55 353 - 354 - 355 i) 13, A v A
IR IKBIL L > TIT 572, FAKBEORERIE L h
X, SR 170~267°CicE L1, BSOS INE,
MPIRBE CEDICRILARLHBE L, T7cbbauk
HRMRBE Mz o, EMRTEK TR L THRIbKkELE
WHL, ChEEEEES F v A TCREE L. BFesr -
NeFLIRD, BEEKFEKEMLTHEEE U,

F o= — IR A & K TGS - S L4,
T D —# e BRRILKFELBEC L - CHEB L L,
Snail & Shrimp (iR EERE CHE H i —80°C T fE L
foo Snaill IO\ TiLfiRrRtR, 8 - B - INE O L E/K Y

JAMSTEC J. Deep Sea Res., 13 (1997)



BROHL, ZEOBA & K THEEREE L, @KEER
foo Shrimp (ZHEBEABM O BT &l LD FHEL
7

AR EI TN CHAEZE L, Parr Bomb B X -
CHREBIZZE R Ui, BEEEEEME & Lo R & Uicig
Y o A BERY BRI, BREE~Y 7 a%{EFRL
fro BREES Y 7 A DOWBRIIB OB LA + v KT
L, B - FEL,

2.2 BrERAEHEKDAIE

10 mg DHREE NV v 2 EE{LA (V205 & Si0;, DR
oM Ak, BHEZES A v T 950°CE CinBh L, 4
L7 S0 & A2\ T, 3§5/32S K% VG - SIRAL0
BESWHIC L - THIE L, MEBERCEAEAR (034S)
i3 CTD ¥ 7T 5T oRREEL LTERTRLE,

3. BRRUEE

1wk, 7474 viAEEERO Shrimp D5
RMLAEERER LIS, TAT 4 v A FERORESE
13.0.8~5.0% (BEEEYAH) T, BTRIGH-
7, BEOTHEESEIL, Stein & (Steinefal., 1988) 23
L ECIRIE—B L, o LT, BRUIIED
hEEEIT08~16% T, RO FTD1ITHEBE D -
tro BEOMBEEENCDLSCENL DL, TV 4
v A A4 OB ER{LHEES L LTk (Stein et al.,
1988), EwKHFDOMILKFES = D4 HIEIC X - TEML
xh, PRI THLEBEHEKA v REBERLTVH1D
LELZHbhb, BE, BIARMCLABATIEELT
b, ZBOBEGA 4 vOERNHEE IR,

i - B ROPIE D FEBOGIE R AR OB,
+0.3~4+50 13— I A THoTz, ZOEIRT T TH
SR TWABERKRICV L= 7 =RED OIS
R AERORMEICD 5. LA L, EfEDREER
OBFEBBNLE — T -1, s, @iz +2.9~

+50 22— IATHRLEL, BTiX+13~+28, JIE
BERLEL +03 ThoT

By, BfRA AU LEEERO 2 v R BOSERE
LTCRIEI B EEBRENSG IR TWHLELLN
%, AR I BEREREBEOSISEREI A Y
BT b AW HEE S B 2, BEDRMGHE
BULBfE A A v DRIGAEAR & E 2 TR E eE WL
WTHHS, —FH, BERUIIBCIEFIAVEIEEN
Thithib, ZhbofEx@bEiEEREoRMVEE
MEZE2TIV, LR - JPE & OMERMAERDE
WL EH L 2D X S I BOLFENVEDOE T LS
YOTHAD, PERIRBI VI IHEEr-T, T
RDX 5 hBGoRELAKLEF 5 Tl W IIEAR
EORMELAEBBREOEWC IS0 EBbh b,
BOKEHILOBEDIL, AR TLIE-ZFIHERTED
REHBEDAIZFI Ty PBEEL TR (EEL
AB), —F, TAT, v, BEEBYS T
% (B4 - ¥y, 1995 : Okutani and Ohta, 1988), &
QIR Lr e T7AY 4 vHAIIBELECEELTEH
D, HETE 257V 7<y bERBRLTVWALS5CD
Bx B, 7TAY ; vH4AEEGORBERELT, ~7
FUYT =y b TR EKOFREEA A VICERTIE
BEYRMELTV5 EThuE, 8L )b RPIRDOHE
RMEERIIKE BT ThbB, FABLALT -
FILE DR BET DL DO TH b, BE LB HERE
LTuw3 & LT 2oamiractE T oAk EE
D=y b THAD, TALY 4 vIHMiLd > ELMAERIL
ARCHBERAYEKEL T 5O TRIRNH 5 by

4 353 - 355 - 356 # CHLAER LBk DFRILAKR
ROF & = —gHomERMLARBL, +3.9~+8.3
A I ADEEICD o T, 5355 BMOBRILAEDOE
X, BT (Kusakabe ef al., 1990) & idiF—E L
2%, F A= ER (£33=3A) X HHER

£ 1 7474 A EER WILKERYF & = —HRLBYOFE R ER

Table 1 Sulfur isotopic compositions of soft tissues from Alviniconcha hessleri, H,S, and chimney sulfide.

333 (%)
Lon. Lat. Depth : Di
(gﬂ (E) {?1)) Tissues (Sulfur content; %), number analysed Dissolved Chimney ﬁg?
B Gill Foot Ovary C. vandoverae HaS sulﬁdi _
13°23.70° 143°55.32" 1524 +2.9(4.0),3 +1.3(1.2),3 +0.3(1.6),3 — +8.3 +38.1 353
13°23.68" 143°55.16° 1502 — == — +1.8 +0.7 354
18°12.83° 144°42.46° 3597 +3.9(4.0),3 +2.3(1.0),3 e +3.9 +8.1 355
18°12.83° 144°42.45° 3598 +5.0(5.0),1 +2.8(0.8),1 e e = +6.9 356
: - e +4.7(1.00, 5 353, 356
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Photo 1A, B White bacterial mat developing on rock proba-
bly receiving hydrothermal fluid.

pl o
5 e i 0
P ‘.r&
W2 SRt A TRy A Ll Eg EE 3 B R TSy allrT
Photo 2 Aiwmmmﬁa hessleri and Chorocaris vandoverae Photo 3 Chorocaris vandoverae crowding on rock.

crowding on rock. They look like grazing bacterial
mat.
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