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Abstract

A chemosynthetic-based animal community was found atop of Chamorro serpentine seamount, middle Mariana
Forearc Basin. This is the sole occurrence of an animal community among the known serpentine seamounts. The animal
community composes mainly of deep-sea muBatilymodiolus sp. They habitat linearly along the carbonate fissures
where cold water is seeping. The alive mussel samples, together with clayey sediment and ambient water, were success-
fully recovered during th&aiko dive #65, July 2000. The soft tissue isotopic signature of the samples suggests that
the mussel harbors both thiotrophic and methanotrophic endosymbionts, i.e., dual-symbiosis. The dual-symbiotic
Bathymodiolus has not been reported from the Pacific Basin. This is a first document, providing a potential importance
on the genetic evolution of the host and symbionts. Vesicomyid-like clam has also been observed to associate with the
mussels. Review on the relevant studies indicates that such occurrence is unique. Further geochemical and molecular
biological studies on the animal community are required.

Keywords: Deep-sea mussBhthymodiolus, serpentine seamount, dual-symbiosis, cold-water seep
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Tablel Reported multiple isotopic compositionsBzthymodiolus spp.
T: thioautotrophic; M: methanotrophic bacteria endosymbionts; Dual: dual endosymbionts. Nuit®rindicate the source literatures
of data following:1, Yamanaka et al2000); 2, Kim et al. (989); 3, Van Dover & Fry {989); 4, Nelson & Fisher1995) ; 5, Fisher et al.
(1988); 6, Dubilier et al. {998); 7, Robinson et al.1098); 8, Trask & Van Dover 1999); 9, Pond et al.1998); 10, Cary et al. [989); 11,
Brooks et al. [987); 12, Paul et al. {985).
Stable isotopic values of soft tissues
Basin  Special Name of site evitor Seep*  Trophic status  °'S (%) 5"°C (%) "N (%) References
Pacific  B. septemdierum Myojin Knoll Caldera Vent T +1.9to0 +4.3 - - 1
Suiyo Seamount Vent -0.4t0 +5.5 - - 1
Pacific ~ Bathymodiolussp.  Kaikata Caldera Vent T -25.5t0-21.9 - - 2
Pacific ~ Bathymodiolussp.  Alice Springs Vent T -34.810-32.8  -3.0 (gill), -0.5 (muscle) 3
Pacific  B. platifrons Off Hatsushima Island Seep M +17.810+19.8 - - 1
North Knoll of the Iheya Vent +12.7t0 +15.6 - - 1
Ridge
Pacific ~ B. japonicus North Knoll of the lheya Vent M +14.5t0 14.9 - - 1
Ridge
Pacific ~ B. aduloides Off Kikaijima Island Seep T -15.4t0-12.4 - - 1
Pacific ~ B. thermophilus Rose Garden Vent T -37.1t0-30.5 -3.9t0 +3.5 4,5
Pacific ~ B. brevior North Fiji Basin Vent T -35.8t0-25.7 - 6
Vent -34.8 -3.0 3
Atlantic  B. puteoserpentis Snakepit Vent Dual -37.610-32.8 -19.3 to -15.6 (gill),
-15.2t0-14.8 (foot) 4,7
Atlantic  B. azoricus Lucky Strike Vent Dual -31to-21 - 8
Menez Gwen Vent Dual -24.9 10 -34.91 8,9
Atlantic  B. heckerae Florida Escarpment Seep Dual +8.2, +9.6' -74 -9.4,-8.6 10, 11, 12
Atlantic  B. childressi Bush Hill Seep Dual +7.5,+134 -58 to -40 -12.9t0 +3.0 11
Atlantic  B. brooksi Alaminos Canyon Seep Dual -56 to -40 - 4
*: Vent: hydrothermal vent, Seep: cold-water seep.
#; analysed samples including seawater sulfate.
t; 6°C values provided only from fatty acids.
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Figurel Bathymetric map and sampling point at the south

Chamorro seamount.
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Photol Chemosynthetic animal community along the carbonate fissure.
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Photo2 Bathymodiolus sp. from the south Chamorro seamount.
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Table2 Stable isotopic composition of an undescriBathymodiolus sp. and some selected substances from the sedimeint udwater samples
obtained from the South Chamorro serpentine seamount.

Sulfide-sulfur CHa XCO2 Carbonate Carbon contents (mgC/g)
Sample Content (mg/kd) 6 *'S vs. CDT th) Content imolikg) 6°C (%) vs. PDB 6*°C (%) vs. PDB  6™C vs. PDB ) 6O vs. PDB f) Total Organic carbon
Clayey sediment immediate
community 767 -32.3 nd nd nd -2.1,-1.3 +2.8 17.9 0.5
In situ shimmring wate? nd nd 0.119 -14.6 +0.4
Bathymodiolus sp. Sulfur

Orga®)  Freshweight (g) Content (%)  5*Svs.CDTf) 6“Cvs.PDBf) JDvs. SMOW f&) 6N vs. atm. %)

Gill 10 0.64 +10.6 -18.9 -48.1 +1.8
Foot 3 0.67 +10.4 nd nd nd

Mantle 8 0.52 +10.2 -21.4 -47.0 +3.1
Adductor 2 nd nd -19.1 -59.0 +2.7
Viscera 7 nd nd -20.2 -92.0 +2.9

nd=not determined.

1) Dry weight

2) pH = 7.77 at room temperature, Alkalinity = 2.5 mM, Silica concentration = 141.8 mM.
3) Composite samples from two individuals (shell length; 103 and 95 mm).
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