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Fifty-seven interstitial water samples from six sites (Ocean Drilling Program Sites
1225 to 1229, and 1231) of the eastern equatorial Pacific Ocean and the Peru margin
were analyzed for the stable sulfur isotopic composition (34S/32S) of dissolved sul-
fate along with major and minor ions. With the exception of Site 1231, sulfate from the
interstitial fluids (delta34S values up to +89L’ vs. the SF6-based Vienna-Canyon Dia-
blo troilite standard [V-CDT]) is found at depth to be enriched in 34S with respect to
modern sea-water sulfate (delta34S of +21L’), indicating that microbial sulfate reduc-
tion (MSR) took place to different extents at all investigated sites. Deeper sediments at
Sites 1228 and 1229 are additionally influenced by diffusion of a sulfate-rich brine that
has already undergone sulfate reduction. The intensity of MSR depends on the avail-
ability of substrate (organic matter), sedimentation conditions, and the active bacterial
community structure. Formation of isotopically heavy diagenetic barite at the sulfate-
methane transition zone is expected at Sites 1227 (one front), 1229 (two fronts), and
probably Site 1228. At Site 1231, the constant sulfur isotopic composition of sulfate
and concentrations of minor pore water ions indicate that suboxic (essentially iron and
manganese oxide based) diagenesis dominates and no net MSR occurs.


