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ABSTRACT
The symbiotic chemoautotrophic bivalve Loripes lacteus was found to inhabit
Cymodocea nodosa seagrass beds in a lagoon in Upper Corsica. Clams were observed at
a mean density of 775 ind m−2. Mean clam wet weight for the site was 0.099 mg and the
gill, organ in which are found the sulfur-oxidizing endosymbiotic bacteria, accounted for
32.5% of total body weight. Total wet tissue weight due to these animals in this sediment
was therefore in the order of 77 g m−2. The percentage of carbon is 11.2% of wet weight.
A rough estimate of net clam production within the seagrass bed yields a value of 1.73 g
C m−2 yr−1. The autotrophic potential of Loripes lacteus was calculated to be in the order
of 47.2 g C m−2 yr−1, which represents roughly 16% of the seagrass bed’s primary production. The role of these symbioses, in terms of carbon flux, within phanerogam seagrass
beds is discussed.

Chemoautotrophic symbioses are nutritionally based associations between sulfur-oxidizing chemoautotrophic bacteria and marine invertebrate or protist hosts. Marine molluscs that contain symbiotic sulfur-oxidizing chemolithotrophic bacteria have been
iden-tified from a variety of sulfide-rich habitats, such as sewage outfall areas (Felbeck
et al., 1981; Johnson et al., 1994), pulp mill effluent sites (Reid, 1980), anoxic basins
(Felbeck et al., 1981), mangrove swamps (Schweimanns and Felbeck, 1985; Frenkiel et
al., 1996), seagrass beds (Fisher and Hand, 1984), and hydrothermal vents (Cavanaugh,
1983). A common feature of these habitats is the simultaneous availability of hydrogen
sulfide and molecular oxygen. This dissolved sulfide (HS− and H2S) provides the energy
source used to drive the reductive bacterially-mediated reactions of carbon fixation
(Childress and Mickel, 1982; Felbeck, 1983; Cavanaugh, 1983; Fisher, 1990).
This sulfide can originate either from geothermal sources, such as at hydrothermal
vents, or from decaying organic matter as, for example, in seagrass meadows. A large
portion of the plant material produced in these latter habitats is eventually deposited on
the bottom as detritus, leading to high organic content and high oxygen demand. As a
result, the abundance of organic material in seagrass sediments is often greater than the
oxygen available for its degradation, leading to an elevated activity of sulfate-reducing
bacteria and the production of high levels of hydrogen sulfide (Jorgensen and Fenchel
1974). Indeed, Solemya velum (Solemyidae) has been reported from eelgrass beds that
‘smelled strongly’ of hydrogen sulfide (Cavanaugh, 1983), Codakia orbicularis (Lucinidae)
occurs in beds of the seagrass Thalassia testudinum in zones of ‘high sulphide concentration’ (Berg and Alatolo, 1984) and decaying seagrass leaves leading to the production of
sulfide are characteristic of the habitat of Lucina floridana (Lucinidae) (Fisher and Hand,
1984).
Seagrass beds are now recognized as one of the most productive of marine communities. Primary production values ranging from 500 to over 3000 g C m−2 yr−1 have been
proposed (Fenchel, 1977; Zieman and Wetzel, 1980; Stevenson, 1988). Cymodocea
nodosa (Ucria) Ascherson is widely distributed throughout the Mediterranean (Terrados
and Ros,
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