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Oxygen and Carbon Stable Isotope Ratio of
Calyptogena Shells Collected from Calyptogena
Community Associated with Cold Seeps
off Hatsushima Island, Sagami
Bay, Central Japan

Mutsuo HATTORI* Tadamichi OBA*4

The purpose of this paper is to know the characteristics of cold water seeps, especially
the long term change of cold water Aow at the Cabwpiogena community off Hatsushima
Island, Sagami Bay, Central Japan, Liwving speciments of Culypingana were collected at
the high heat flow area near the Calypegena community. Two specimens were analyzed
by Finnegan MAT 251 lsotoplc ratio mass spectrometer to obtain contents of £7C and &0
inshells, Values of 8°C are increased from beak to ventral margin of shells, suggeating
shells of larval stage were formed under the influence of methane (small §'C value)
rich cold seeps. The temperature is highest at beal. Curves of temperature versus
distance from beak to ventral margin show rather cyelic change that have 3 peaks. 6"C
and &%) stable isotopic ratios indicate that those shells were formed In near isotope
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equilibrium with the ambient bottom sea water and there might be long term change of

cold water flow.

Key words : Qxygen-Carbon stable isotope ratio, §C, §%%0, Cold water seeps, Calyptogena
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sovoqe, off Hatsushima Island, Sagami Bay.
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Table | Dimenslens and weight of samples collected from the locality, MNo. 5 and

Mo. 6 are analysed specimens.

Dive #6679 Apr. '93 Length Eleight Width Shell Wt Total Wi,

Oif Hatzushima, 1, 170m {mm) {rmm} [mm) {gram) {gram}
Neo. 1 £9.4 40.1 03 7 66
MNao. 2 918 416 343 46 1]
Mo 3 923 500 ZB.9 54 9B
No. 4 487 490 36,6 60 111
Mo & 10748 468 i 1 B 111
Mo 6 105.1 503 313 il 121
Sum 5852 2778 1949 317 597
Mean 975 463 325 52.8 Q4.5
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Table 2 S5table isotope ratios and calculated temperature of 2 samples.

| Sampling Distance 18-0%, 15-C&,

| paints from beak vsPDEB Tl ve PDE Tlo Tempetrature
170 1 306 0.17 =053 0.05 35
160 5 a1z 0.07 —052 0.0 a4
150 10 281 0.08 —058 0.03 4.2
5 140 15 347 0.5 =0.54 (.02 20
a 130 20 331 0.03 —-01z2 0.02 2.8
I 120 ] 324 0.01 0.25 (1.0e) 28
P 11.0 0 313 (.04 0.69 0.01 33
L 100 B 302 0.03 056 0,01 38
e a0 40 255 0.03 0.70 .01 348
&0 45 3.00 0.10 104 0.03 38
n 7.0 a0 352 0.06 057 0.0 18
u 6.0 ila] 337 0.05 L17 0.2 24
m a0 i) 3.36 0.07 103 0.2 28
b 4.0 5] 325 0.10 058 0.0 29
€ 30 0 3.21 0.04 1.22 .01 an
r 20 (] 3.24 .07 134 o2 29
1.7 fi-] 383 Q.11 125 0.04 24
5 1.5 7 311 011 0.84 0.03 A4
1.2 78 3.05 .04 L1& 0.03 37
1.0 79 337 0.08 134 0.0, 24
164 1 258 0.06 —0.07 0.01 |
15.0 5 246 0.05 =045 0.01 6.0
14.0 10 277 0.06 —1.08 0.0z 48
g 130 s 332 0.03 —0.13 0.01 24
a 120 20 233 0.5 0.1% 0.02 45
m 11.0 ¥ ] an 0.04 0.85 1.1 34
P 10.0 a0 238 003 nal 0.01 24
L an 35 2.38 0.01 0.95 0.01 4.3
e ED 40 3.06 001 1.04 (.00 16
T.0 45 333 002 153 o 26
n &1} 50 294 0.02 124 o1 4.1
u a0 55 3.39 0.0z LTO 101 23
m 4.0 &0 358 002 170 01 L6
b an 65 3.30 0.01 Ld4 001 2.1
I a0 i 373 0140 154 03 11
r 17 Tl 216 008 119 01 32
15 T2 S02 0% 151 004 aa

6 12 73 3z i 1405 005

I 1O T4 3.56 007 1.51 002 1.7

WETEHL, 24 ¥ 7A0fit I oS ED T L
LHRER S IRt Mdls &, BEE CEEERT
# No. 6 @FHNE WEMIEE & 5.

—§iz, AETk@ACOM 31 000mEETEE—BLT
#Y, BREBDMCHHR=ZMLESAMAC1000mIcH
#E2EkOMOE Sw) 12, —02% ve SMOW (-
0.4% vs FDB) ®mt. (K18 - %M, 1992),

COEERALT, AELAEBOSMOM (5c) L8

376

8- ABoT s I+ rEHOBBENREE LEvRSo

BE=y— o (Fig ®BR) CRALTRKEEZRHT

B, B2ZicRTLIHEMELL G,
T=185—4.72(fc —dw) +0.12(5c—8w)*

6, BELOEEICAETTORKEZREETT,
No. 5, No.6& &2 00/ 3 -OBRESTL,
BRI T 5. No.o 5 07k oREEZI0T, No 6
134CTHY, ho? @koARo0s%0ER §°C

JAMSETEC J. Deep Sea Res., 10 (1994)



—a—HNo 5] —y=-0.52289 & (.024807x A= 0.89
seeeoy m L2004 + OWOZ7411x R 084

== 4= N6

392 (%)

o w0 Y » o - o © n
Distanes from beak in men

3 SMCoWEs ol i Yoy b
Fig. 3 Plot of §°C value against distance from beak.

=—=Hos] —¥= 31337 + 0.0013549x R= 022
=== Nag] ***" y=2.T706% + 0.009843x R= 0.E8

&0 (%)

a i ¥ E ] L]
Distanee from beak in mm

0 L] b a0

4 30 #ofless oot isoy b, fie: SR
R SRR

Fig. 4 Plot of 60 value against distance from beak.
Solid and dotted lines are linear regression lines
by least square method.

& B R ELImic B S EEORKE (G20 @F
TR &R EVEETREER LA 2ERLTY
HEEZLOND, MLEVRELIE, No. 6 DRIAKS »
TEIC ERTH, - ofliE, EEERZI VgD
BMERE s, ba0ERERICE] 3HEREE
FLTwaohbhin, chid, oo ) 4588
ANicRELA SRR cEdITEBLTVS
(Horikoshi and Hashimoto, 1993 ; [E&fiZ4», 1993) T
& EENNTS 3,

H7-ARSOEE SCHOMELTT. F0EL
AT, No 5§ TREAUEBNHMGEE RIS LM,
No. 8 TiZ 6"0 iM% 5 £ °C i & L TEH®

JAMSTEC J. Deap Sea Res., 10 {1994)

—b—HMNp S E=080
s=te=flof FE0.83

G0 (%)

5 " = x o = [ ] ]
Diztanzz from bmk in mm

s H4tACTo » r &0 fkosf= GEMNERLWE L
L) T L gk

Fig.5 The same ploi as the Fig. 4 solid and dotted
curves are Oth polynomial curves of correlation
coeflicient larger than 0.8

—&—NaS
-4~ -0

B AR T ki

Temperature T

v
3

H 1
Q ] n i} ) = L]
Distanes from beak in mm

E6 BE:ENyoolMoMED Yoy b
Fig. 6 Plot of temperature sgainst distance from beak.

MicEREERICS 3. £ DEBOTEREIT 2D
2, FIT—BkBELFMCHEHOMEESRLE, NobT
FEEEME LS AN E W, TibE, ERKkE
DEEOREWETIROBENE LS L, FC A
E{RACEIKHED, Thid, Yoo ) FIRE-TH
PiKOPEOBR L Fiz, SMCHEDNSVEE (£ 5
¥) HEnE{BoERcMELTVWAaI &ERL, B
MicFELEEs0, ool i OB FERLH
WAROEGHLH L ViEy e v ) i 4 OEBFREDI b
L AR oEROT LB LTVWE I &Ll 3,
ThE Tt & 55 a0 il §C ot
i8R0 GrE) oMAlegLENE, Hizvor )

377



—r— 05—y = -Z.4400 + 095455 Re .22

= HoG vttt oy = -4.1946 + 162059 Re Q.72
E-u -+
- -y
I-5 I ’+ .-i-“
oy r%re
Lo * ﬁ‘#.'.ﬂ‘ s
; A
g 05 f
b e ®
E L
2 o0 4 Lo o+
(N E -
-0.5F E P o
-1.0F PR
_15 L [l Lo s sl s alaiald L
i 4 6 28 z az 34 36 38
g1 %)
A
—— K5 =y = 1.ITIT-0 29978 FRe 0,22
=% Hob = oy ow 227520416497 Re 0,72
20p
P, .

S0 (%)
D o
o
. .
ﬁf‘+
c‘.‘ %

+ & - i
o.5F a e, + =
1.0k a .
1 5 I PR 'Y 1L '] 1
1 2 3 4 5 7
Temperatuce T
B
B 7 ET—aARSCE S0 & oMFE BT—DBR6TLE
B o MiF 3,

Fig. 7 Fig. 7—A shows relationship between 8% and
%0, Fig T—B shows relationship between &30
and temperature.

A DEREEOFETREL, HikoFhoy Tk
ART SN BE EEI DTS,

MB oo Y F 1 SEHENToRENENMOoR
MoRERE, KM (1990, FEES (1993), K TFiEH
(1993) Hick W iTbhTHd, ChALORTIC LD,
HEH ERMoRNoEMsiss i iMhaTE
B, KTFiEH (1993) 12, MIT ORIBEFED "episodic”
NEBIE L LEZGNIEROEHLREL TV 3,

LaeL, 8%0 %5 AEMNEREL b s iz
WTHESUARMESAIORELY, 30, FS
EVHHILE -~ TRELVEERETIcE -7, BiItE
fEFHTHREEECRER LI >0 THS 5, @
BisBig, BRnESORAP_HKEcLBH LIRS
(K - BN, 1988),

F78

HEENEEN € v ¥y — T, 193 9 B iciido >
o A4 ABHE, BRARICED I TAS AT
TV & A 5 OB, HEENH, CTD, MohllRFSo 7—»
ZHEEENIENGIELF - vERMLAE 1E
oz, BABKEFALT cr—3Kickh, &
B 7 o— &z xylL, < hlligoiEneg
VEE o BEEMEFTH I,

2o ooy XS DR R BEE - RS
HZEbdt, Wi L TEEES &AM B, L
L, i Ebvroo )4 0FdaE, HEHLLHEE
BEThac LMEnD, HEAE, BimtE
BUHBYog I HAMEVYh4 LY oA SORRT
EiEoWTOWEK &3 &, Calyplogena magnifica
(FomTdara0)H4) HE2I0mmOBECE TR
T2 0RMHBELP N, TOMOREENIZERLE
I bblimm TS & S (Lutz et al., 1988, i B
LHzASRAvas ) 474, Bifict 2EGEEED
EHAKEC, HFF3ATR0 7 b EEAREGEDN
T, MEOAMIEEL VST S,

HIAOHNOER R o0 ) H4 OEBRE
EfESoMEoRRobD 1l 20T Fo—-FLL
T, 1994FE 8 BicFEShTWEEBABRIE v A7 4
—IEO PO, Bl iz 5— o3 vollfFro-7
I{moror ) 4 2HE L, BERE - EERLE
HofllE:Ha23-60 743,

5, 8h UL

Yoo XA IEOoME - RERCELEOBMEI LY,
SlRORNCERHoT®MME b 3T L
fzo i, HcoRBWMOEBENEY - & 26 USBH
THELL o2 Y Y1 ROoEEROEERED, &
nMELBSNTEEZ SRRNLAMTEL,

Yoo ) HAEMERRLTINE 2k [LADY
2000 JEfF — &, BRUFHBESlS EERF - L OBE
MEEBT 3,

SEIH

Bouldgue J., EL. Benedetti, D, Dron, A, Mariotti and
R. Létoille (1987) : Geochemical and biogeochem-
ical observations on the biological communities
associated with fluid venting in Nankai Trough
and Japan Trench subduction zones. Earth and
Planetary Science Letters, 83, 343-355.

Gama, T, J. Ishibashi, K. Shitashima, M. Kincshita, M.

JAMSTEC . Deep Sea Res., 10 (1994}



Watanabe, E. Nakayama, Y. Shorin, E. Kim, T.
Masuzawa and K. Fujicka (1988) : Anomalies of
bottom CH; and trace concentrations associated
with high heat flow at the Calyptogena communi-
ty off Hatsu-shima Island, Sagami Bay, Japan :
A preliminary report of Tansei Maru KT-88-1
cruise Leg-1. Geochemical Jour, 22, 215-230.

Glossman, E.L. (1982} : Stable isotope in live benthiz
foraminifera from the southern California bor-
derland. Doctor thesis, Univ. Southern Califor-
nia, Los Angels, CA, 169pp.

WA - BhRE - BREZ - B F (987
BEmmBRcBt Ao ) FABROBHE L
Al 2000 ) BFEE & ot O o AdEEE 3, 37-50.

BHAEERS - WIIHEE - 8+ - BWA&WAl (1993): 48
WBF S 7RI ERT S o0 Ul 4
HolEEnER EMLBOEE LAidbny
# 7o s EW, 9, 237-251. '

AREEREY - e - BITHEE - Bociol (1994) : 4R
Bk rREBcsht-BEoRBES
JAMSTEC ks, 10.

AT HELE « Fia - BRRIBCRED - T -88- 1 iR
—[E (1988) : ARSI R TRE < h SRR
RE 9BEFHFAMEEoOMNRE R,

Herikoshi, M. and J, Hashimoto (1933) : Two distinct
stages of a deep-gea, giant white clam,
“Calyptogena” soyoae, and its allied species. La
Mer, 30 (2} , 7382,

Kroopnick, PM. (1985} : The distribution of “C of &
CChin the world oceans. Deep Sea Res, 32 {1}, 57=-
84,

Lutz, RA., W.F. Lowell and RM. Cerrato (1988): A
comparison of bivalve (Calyptogena magnifica)
growth at two deep-gsea hydrothermal vents in
the eastern Pacific. Deep Sea Res, 35 (10/11),

JAMSTEC J. Deap Sea Res., 10 (1994)

1793-1814.

Masuzawa, T, N. Handa, H. Kitagawa and M.
Kusakabe {1982) : Suifate reduction using meth-
ane in sediments beneath a bathyal “cold seep”
giant clam community off Hatsushima Island,
Sagami Bay, Japan. Earth and Planetary Science
Letters, 110, 39-50.

fh B - EERTERD - MEE 1 (1991) : fEEERE, ¥R
oo Ui BRiGE BT s MEEHFNR.
[LADNI000] JFE s v 2 90 LESE, 7, 1-5.

KBEE-ESHNE (1988)  EXxBEFERE
Mollusca OEEFE L. A RAi@ESSE 20
{10), 627-632.

FIBEE - FEEE (1992 : Bl &g s Bk
LiBOmEER, &4 085 31 (6), 320-339,

KE F (1990) : R KA ER BT 3 B
PR, TLASL2000) By v il 7 o adidg,
B, 181-195

EH - W - EEET - DEE—E - W
#F-BTHHE -k & CRAER - FHF R
THEZ - EKA O F Q9T TLADW00] ik
ZEEBTEMN o9 ) 4 30 = —OHEk{EEN
B, [LAR02000) BFEy 4 9 0 A 0EW,
3, 78-90,

Sakai, H., T.Gamo, Y. Ogawa and .J. Boulégue (1992) :
Stable isotopic ratios and origins of the carbon-
ate assoclated with cold seepage at the eastern
MNankai Trough. Earth and Planetary Science
Letters, 109, 391404,

SHANE - WHELLE (1981) : o9 U K4 Bio 40,
FC LBMEMThoomHEodis TLADL
2000] BTy # P o LldE, 7, 25-5].

(IFRE5EEE « 10045E 6 H24H)

Ery



	相模湾初島沖で採取されたシロウリガイ殻の酸素・炭素同位体比
	1.はじめに
	2.採取地点，採取時の状況，採取試料
	3．前処理，測定
	4．酸素・炭素安定同位体比
	5．おわりに
	参考文献




