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Carbon, nitrogen and sulfur isotopic ratios in hydrothermal vent
animals from the mid-Okinawa Trough

Eun-Soo KIM™* Hitoshi SAKAI™® Toshitaka GAMO™**
Jun HASHIMOTO™** Suguru OHTA** and Fumitaka YANAGISAWA**

Hydrothermal vent animals and fluids were collected form the Izena Caul-
dron (JADE site, 27°16'N, 127°05E} ., the lheya Ridge (CLAM site,
27°33'M, 126°58’E} and the Depression C of Minami-Ensei Knoll {28"23°40"N,
127°38°40"E ) in the mid-Okinawa Trough during Dives 409, 413, 416 and 428
of the submersible "SHINKAIZOO0” in June to July, 1989, In the present
study we analyzed carbon, nitrogen and sulfur isotopic ratios of the vent
animals and sulfur isotopic ratios of the vent fluids.
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From the sulfur isotopic ratios of hydrogen sulfide and sulfate in vent
fluids, we found that fluid convection mechanism is different between the
JADE and CLAM sites. In the three sites studied, stable isotopic ratios of
vent animals are significantly different from those of normal marine animals,
reflecting their dependence on symbiotic chemoautotrophic bacteria which
utilize H:S in vent fluids and other reduced inorganic compounds,

The mussels were less depleted in '*C compared to the clams indicating
that the mussels utilize different carbon sources than the clams, in addition to
the carbon fixed by their autotrophic symbionts. However, nitrogen isotopic
ratios of the mussels are relatively lighter than those of the clams. We think
that this is attributed to the high ammonium concentrations in vent fluids or
the use of the light nitrogen sources from sediments. Sulfur isotopic ratios of
animals living in close proximity to the vent is similar to those of the velcanic
sulfides in vent fluids, while those of animals living in places where volcanic
sulfides do not reach utilize isotopically light hydrogen sulfide biogenically

produced in sediments.
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Table, 1 Carbon. nitrogen and sulfur isotopic ratios of animals.
Dive Mo. Sample g1 SN &4
{Locality) (species) (%) (%) (%
D409 Bivalwvia
{(CLAM) Calyptogena sp.
gill =34.9 -0.9 -26.5
foot -33.8 +1.9 -25.5
gill =35.7 .2 -25.3
foot -34.8 +3.1 =25.2
D4 16 Polyechacte?®
(CLAK) total -11.8 +0.1 -
Vestipentifera
total -16.10 +1.2 -6.1
Bivalvia
Bathymodiolus({?)sp.
total -30.2 =5.8 +5.3
total -30.1 =-5.49 +5.6
Shrimp®
_Alvinocaris sp. (7}
total -18.4 +1.4 -3.3
D413 Polycheate
(JADE) total =-27.7 - -
Bivalvia
Bathymodiolus(®)sp.
Eill -28.1 -1.3 +10.2
rest -28.0 -0.9 8.6
D4zg Bivalvia
{(Minami Calyptogena soyoae
-Ensei gill -36.5 +5.4 1.6
Enoll) foot -35.4 +7.5 -3.
Bathymodiolus(?)sp.
gill -25.17 7.5 9.8
rest -26.1 -1.3 +10.3
Gastropoda
Heptunea sp. (")
1 tissue -29.4 +14.2 -9.4

a; 5 pooled individuals.

CO, @i 12 #250mM, JADE site @ % & (34
210mM (F45iEA, 1989) THh A, CLAM site T
e bde: CO, iR, BT 5L 52T
IR LA ¥ A ANERR TR I A T B
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f32

CLAM site @b 2 & 0 4 # BB A JADE site
DEAF ZEL DL D HENITHTHS,
/2, CLAM site ¢ CO, @ %[ 4 fhH 12 JADE
site LD LY FoT (@ H, 1900),
CH, % CO, DR HE ARV %
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¥ 2 CLAM site ZJADE site 3R ORE 3 & Tl o R Ei 5L
Table. 2 Sulfur izotopic ratios of hydrogen sulfide and sulfate in hydrothermal solutions at
the CLAM site and JADE site,
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