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Development of high-precision nitrogen isotope analysis as a new index of
dissolved organic matter sources in aquatic environments
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Degradation of aquatic dissolved organic matter (DOM) is a major process of
the global biogeochemical cycles. A strong relationship between molecular sizes and the reactivity
of DOM has been proposed (the size-reactivity continuum model). However, the details and mechanisms
of this relationship remain poorly understood. We investigated changes in the molecular size
distribution of DOM in a deep meso/oligotrophic lake (Lake Biwa, Japan) using long-term dark
incubations (> 400 days) and a size-exclusion chromatograph with total organic carbon analyzer
(SEC-TOC). High molecular weight (HW) DOM and low molecular weight (LMW) DOM showed different
degradation characteristics. We also developed a novel method to selectively isolate HMW and LMW DOM

bi coupling ultrafiltration and solid phase extraction. The HW and LMW DOM samples isolated from
Lake Biwa showed significantly different nitrogen isotopic compositions, suggesting different DOM
sources.
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