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Cold seeps are methane-rich fluids released below the
sediment-water interface at continental margins, playing a key
role in the marine carbon cycle and thus have a significant
impact on Earth's climate. However, records of methane seepage
intensity in the past are lacking, making it difficult to assess the
role of methane in global climate change. Cold-seep carbonate, a
by-product of methane seepage activity, has the potential to
archive the intensity of methane release. Here, we present boron,
molybdenum, and carbon isotopic measurements of cold-seep
carbonates from the South China Sea to explore their ability to
document the methane seepage activity in the past. Pure
aragonitic samples were selected for analysis to avoid
mineralogical bias of sampling (e.g. calcite vs aragonite) and to
minimise the influence of detrital silicates. We find a negative
correlation between molybdenum and boron isotopes in cold-
seep carbonates. This correlation combined with carbon isotopes
likely reflects differing proportions of boron and molybdenum
from seawater and porewater, and/or pH changes caused by
anaerobic oxidation of methane. Both of these factors indicate
the methane seepage intensity controls boron isotopic
compositions in cold-seep carbonate. Therefore, the boron
isotopic composition of cold-seep carbonates may provide new
insights into the history of methane seepage that will allow us to
assess their role in climate change in the past.
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