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The Darwin mud volcano (MV) in the Gulf of Cadiz (1100m) was sampled for
meiofauna and pore-water geochemistry along a 10-m transect from a seep site
on the rim of the crater (referred to as ‘black spot’ or ‘BS’) towards the slope. We
wanted to know (1) what the small-scale influence is of pore-water composition
on meiofaunal distribution (2) if BS sediments are colonized by a specialized
community compared to the control sediments (3) the dietary composition of the
nematodes as inferred by stable isotope analyses and the change in trophic
diversity along the transect, and finally (4) whether higher structural diversity is
associated with higher trophic diversity. Both the BS (> 2cm) and the site 2m (>
10cm) from the BS showed signs of anaerobic oxidation of methane, associated
with considerable microbial production, which can be fed upon by the
meiofauna. Overall, meiofaunal densities and biomass in BS sediments exceeded
those in control sediments. Highest meiofaunal densities and nematode biomass
were observed at 2m from the BS. This can be attributed to the absence of
sulfide in the upper sediment layers in conjunction with the high microbial
biomass in the deeper sediment layers. The lower densities in BS sediments are
likely due to the high sulfide levels (up to 20 mM), creating a harsh environment
for the infaunal community. BS sediments were dominated by Sabatieria (44%)
and Desmodora (20%). S. vasicola and S. punctata were the dominant species at
the BS and were never found at the other sites. Genus diversity increased with
increasing distance from the BS, with an MDS analysis revealing a gradual
transition in genus composition. Stable isotope analyses revealed nematodes
were feeding mainly on free-living sulfur-oxidizing bacteria. However, with
increasing distance from the BS, the contribution of photosynthetic carbon to the
nematode diet increased, leading to an increase in trophic diversity. Finally,
trophic diversity tended to increase with structural diversity.
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