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An inventory for sulfur isotopic characterization
of the hydrogen sulfide-dependent, marine benthic
biological community

Chitoshi MIZOTA*2

Existing data for sulfur isotopic composition (534S, %) of soft tissues from marine vent com-
munity, of which the major chemical energy derives from the biochemical oxidation of associat-
ed hydrogen sulfide are compiled and reviewed. Major conclusions obtained from the overall,

historical review can be summarized as follows.
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1. Prerequisite for sulfur isotope studies on marine animals is a positive removal of sea-
water-sulfates prior to analysis. Excess seawater sulfates remaining in the dry-soft tissues dis-
turb the real isotopic signature, resulting in invalid evaluation of food web among vent animal
communities.

2. &S values of soft tissues from common marine animals, of which their sole sulfur
source is a dissolved seawater sulfates range from +16 to +20%. The observed lower §%S
values (up to 3 %) relative to seawater sulfates (54S=+20.2%) during the assimilatory
reduction of seawater-sulfates result from the kinetic isotopic fractionation.

3. %S values of soft tissues from hydrogen sulfide-dependent, marine vent communities
show two distinct trends. 3¢S values of sulfur derived from magmatic source range around 0
%o, whereas those associated with biological hydrogen sulfide tend to deplete down to —25 to
—30%-

4. Marine biological vent communities around continental North America are character-
ized by unique 4*S values around 0 %. On the contrary, hydrogen sulfide with biological origin
is quite common in both warm and cold seep communities off Japan. §S values provide a

direct evidence for food web prevailing around hydrogen sulfide issuing vent communities.

Key words : Sulfur isotope composition, hydrogen sulfide-dependent marine benthic Com-

munity, giant clam, tube worm
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Fig. 1 Sulfur isotopic variation in nature.
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Table 1 Sulfur isotope composition of common marine animals.

Location Species Soft tissues analysed ™S (per mil) Reference
Southern Cafifornia Chaetopterus varioptedatus Whole body * + 7.6 Kaplan et al. (1963)
Chiamys latiaurata ditto * +17.7 ditto
Haliotis crackerodii ditto * +20.9 ditto
South Atlantic Chenocephalus rugosus Insoluble organic-sulfur +15.7 Mekhtiyeva et al. (1976)
White Sea Melanogrammus aeglefinus ditto +16.3 ditto
White Sea Gadlus morua ditto +17.3 ditto
Gulf of Peter the Great | Tehyum rotetzi ditto +16.4 ditto
ditto Aphelasterias japonica ditto +16.9 ditto
ditto Mutilus edule ditto +17.7 ditto
ditto Pecten yessoensis ditto +17.0 ditto
ditto Pandalus latirostris ditto +15.6 ditto
ditto Goby ditto +16.6 ditto
Gulf of Mexico **
Southern Texas Shrimp Whole body +710+14(n=11) | Fry {1983)
Florida Shrimp ditto +7to+13 (n=9) ditto
North Texas Shrimp ditto +10to +13 (n=6) ditto
Off Hatsushima, Japan | Meretrix lusoria Gill * +18.1 Sakai et al. (1987a, b)
Mantle * +19.5
Foot * +19.9
Throughout Japan Marine fish from sea-food market Whote body * +16.6t0+20.9 Kuwana et al. (1994)

*). Analysed samples contain excess sea-water sulfate.
**), Excess sea-water sulfate was removed before isotopic analysis.
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Table 2 Sulfur isotope compositon of marine animals associated with symbiotic sulfur-oxidizing bacteria from USA and

neighbouring areas.

Long. lart Water Removal of sea- Type of issuing
Location (N) (W) depth (m)  Species Analysed tissue 5% (per mil) water sulfate water Reference
Northern California,  40°33 124°30 450t0 600 Calyptogena pacifica Whole (?) -5.0t0 +9.8  Not described Cold seep Kennicutt |l et al. (1989)
continental slope
Florida Escarpment  26°02 84°55 3300 Escarpia iaminata Trophosome -11.2+2.4 Not described - Cold seep Caryetal (1989)
Vestimentum -10.0£0.6
Undiscribed Mytilidae Gill +9.8+1.6
Mantle +8.241.6
Luisiana slope ? ? 400 t0 920  Undescribed Mytilidae Whole +13.5,+7.5  Not described Cold seep Brooks et al. {1987)
Calyptogena ponderosa Whole -0.1to +2.1
Pseudomiltha sp. Whole -11.5t0 +1.3
Escarpia- like Whole -3.5
Lamellibrachia sp. Whole -2.7
East Pacific Rise * 21 ? ? Riftia pachyptile Tube Qto+4.7 Yes Hydrothermal Fry et al. (1983)
Vestimentum -4.7 to-2.1
Trophosome -38t0-1.5
Calyptogena magnifica Gill +1.5
Foot -1.7to+0.4
Bythogracea thermydron  Muscle -0.1t0-0.1
Cape Cod, ? 7 ? Solemya velum Giff «28.2,-26.7  Not clear Anoxic sediment Conway et al. (1389)
Massachusetts Foot -31.1,-29.2
Free amino acids -17.2 Not clear Conway and Capuzzo (1992)
Buzzards Bay, 41°29' 70°53" ? Solemya borealis Gill -15.7 Not described Anoxic sediment Conway et al. (1992)
Massachusetts ** Foot -32.6

*). Sufur isotope composition of metal sulfides: +1.3 to +4.1 per mil.
**), Sulfur isotope composition of hydrogen sulfide in sediment: -25.1 to-24.5 per mil.
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Table 3 Sulfur isotope composition of marine animal associated with symbiotic sulfur-oxidizing bacteria from Japan and

neighbouring areas.

Lat. Long. Water Tissue Total Tissue Sulfides 8*'S  (per mil)
Location {N) (E) depth (m) Species analysed S (%) 3™S (per mil) H.S Metals Reference Dive No.##
Off Hatsushima 139%14' 35%0' 1170 Calyptogena soyoae  Gil 34 287 -22.7 10 -20.2 Sakai et al. (1987a,b) D 225
Adductor 02# -16.2
Mantle 0.2# -1.9
Foot 03# +0.7
Minami Ensei- 28°39'  127%39 712 Tube worm -1 Vestimentum 0.9 -24.3 -21.3 Kimetal. (1989) D357
Knoll Covex B site Trophosome 26 -25.4
Tube worm -2 Vestimentum 0.9 -24.7
Vestimentum 2.8 -25.2
Tube 0-5S cm 2.4 -26.7
Tube 85-90 cm 03 -23.2
ConvexCsite  28°39' 127°39' 670-710 Calyptogena soyoae  Gilt +1.6 +3.5 +1 to +2 Kimet al. (1990) D428
Foot -3.4
Bathymodiolus Gilt +9.8
Rest +10.3 Kimet al. (1990) D428
Neptunea Whole 9.4
Iheya Ridge ? ? 1400 Calyptogena Soyoae  Gill 38 9.0 -0.3 to +3.0 Kim et al. (1989) Sonne leg. 56
Adductor 0.6 -11.5
Mantle 0.5 5.0
Foot 0.5 -6.0
CtAMsite  27°33'  126°58' 1395 -1425 Calytptogena soyoae  Gill -26.5 Kimet af. (1990) 0409
Foot -25.5
Tube worm Whole -6.1 -03to+3.0 Kimetal (1990) D416
Bathymodiolus Whole +5.5
Alvinocaris Whole -33
izena Cauldron 27°15'  127°04' 1340-1395 Bathymodiolus Gill +10.2 +4.3-+410.7 Kimetal. (1930) D413
" Rest +8.6
Kaikata Caldera 26%2' 141°05'  432-762  Bathymodiolus Gill 16 -21.9 -22.5 Kimet al. (1989) D340
Adductor Q0.5 -25.5
Mantle 0.6 -24.3
Viscera 0.3 234
#). Wet matter basis.
##). R/V Shinkai 2000  except for Sonne
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