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Decoding th.e Blue Cart!on Black Box™: . 24 June 2026 (Wednesday)
Molecular Biogeochemistry of Carbon Cycling 10:00 — 11:15 am (UTC+8)
in Coastal Wetlands Via Zoom (Link)

Coastal ecosystems, including mangroves, salt marshes, and unvegetated tidal flats, are important blue
carbon reservoirs that mitigate climate change. However, the molecular composition, origin, and fate of
sedimentary organic carbon remain largely unknown, acting as a biogeochemical "black box" complicated
by anthropogenic pressures.

Integrating ecosystem-scale assessments with ultrahigh-resolution mass spectrometry (FT-ICR MS), this
research examines the carbon accumulation rate and lateral interactions between tidal flats and adjacent
mangroves. To comprehend carbon sequestration mechanisms, the molecular fingerprints of
sedimentary dissolved organic matter (SDOM) are investigated. Findings provide molecular-level evidence
that suboxic mangrove sediments promote the preservation of labile N- and S-containing SDOM and drive
the transformation of mangrove litter into biologically refractory compounds, acting as long-term carbon
sinks.

Furthermore, the intricate impacts of anthropogenic disturbances on sediment biogeochemistry are
evaluated. For example, the invasion of Spartina alterniflora, trace metal retention, and plastic
accumulation significantly alter SDOM chemistry, native organic matter turnover, and greenhouse gas
emissions. By linking molecular dynamics with ecosystem carbon pools, this work offers new insightsinto
the stability of blue carbon ecosystems and sustainable coastal management strategies.
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Dr. Zhaoliang CHEN is a Postdoctoral Fellow at Department of Earth and
Environmental Sciences. His primary research interests include
biogeochemical cycling, coastal wetlands, estuaries, antarctica, and the
broader anthropogenic impacts on environments. He specializes in
utilizing ultrahigh-resolution molecular fingerprinting and dating
technologies to unlock the biogeochemical cycling of dissolved organic
carbon. His work specifically decodes the underlying molecular
mechanisms in different coastal carbon pools. Dr. Chen currently leads
an NSFC Young Scientists Fund project (type C), has participated in two
Chinese Antarctic Expeditions representing Hong Kong, and is an
awardee of the 2026/27 RGC Junior Research Fellow Scheme.
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