Environment drives physiological variability in the cold seep mussel
Bathymodiolus childressi
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ABSTRACT: The ability of an organism to rezpond to changes in its emvironment depends upon its
zshort-term phwsiological plasticity and the conztraints of its genetic makeup, &t hydrothermal
vents and cold seeps, the spatially variable physiological characterstics of symbiont-bearing
animals are often azsumed to reflect short-term physiological adjustments to a patchy and
dvnamic chemical environment, However, the extent to which these zpatially varable responzes
represent fixed characteristics unigue to animals inhabiting the different environments (such as
might arise from genetic differentiation) has not been tested. The zeep muszel Bathymodiolus
childressi depends upon methanotrophic bacteria for the bulk of its nutHtion and inhabits a range
of ervironments where it dizplays varying growth and body condition. In thizs study, we first
investigated the multizcale environmental and phwsiological varability of B, childressi by meazuring
dizzolved gasz concentrations and muszel body condition in 12 muszel beds at four geographically
diztinct sites. Brine-dominated seeps tended to have higher methane and zulfide concentrations
and hozt muszels of better body condition than petroleum-dominated sites, Then, using two
tranzplant experments, we evaluated whether local emvironmental conditionz or stock effects
determined the observed differences in growth and body condition of B, childressi, In all cazes,
muzzels transplanted to new zites acquired or nearly acquired the characterstics of their host
population, illustrating the primary role of the environment in determining the phyziological
characteristics of resident mussels, However, mussels from different sites sometimes responded
differently to the same emvironment, suggesting stock-related effects alzo play a role in the zpatial
variation obzerved in the phyziology of chemosynthetic fauna,
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