Biogeochemistry of the Dumai River estuary, Sumatra, Indonesia, a tropical
black-water river
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ABSTRACT: The biogeochemistry of the Dumai River estuary in eastern Sumatra, Indonesia, was
studied in order to obtain information on the sources, transformation, and fate of organic matter,
Between October and December 2003, water, total zuspended matter (TSM), and sediments were
zampled along a salinity gradient during four campaigns, and plants and soils were collected from
the catchment, Water samples were analvzed for diszolved inorganic nutrents and dizsolved
organic carbon (DOC), The concentration:s of organic carbon [Cw] and total nitrogen (M) and the
stable carbon iﬁ"Cw] and nitrogen (d'3M) izotope distributions were determined in TS5,
sedimentz, plants, and =zoils, The pH az well as the concentrations of dizzolved inorganic nutrents
and TS were very low in the fver and increazed toward the sea. & maximum DOC concentration
of 5,080 pmol L was measured in the river, and concentrations decreased toward the sea. Low-
gradient relief and a denze vegetation cover, and hence little weatherng and erosion, appear to
be rezponsible for low Aver loads of dizsolved nutdents and T3 in this black-water rver,
Leaching from extenszive peat soils in its catchment may account for the high DOC content of the
Dumai River, Peat swamps drained by numerous small Avers are estimated to cover 3.3 ¥ 104 km? in
eastern Sumatra, suggesting that leaching of DOC may be a significant source of carbon to the
adjacent coastal seas, & comparison with Mnormallll Avers shows that black-water rvers can
export similar amounts of DOC from catchmentz that are orders of magnitude smaller. Thus,
export from small black-water rivers may be quantitatively more significant for the global DOC
input into the ocean than previously thought,
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