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Dynamics of the nitrogen compounds in sediments of mangrove esutuary
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in Ishigaki Island

Takahiro HAGAWA', Yoshimi SuzuKT?, Hitoshi Miyasaka® and Naohiro Matsur*

Abstract Nitrogen dynamics within mangrove sediments was investigated in Ishigaki
Island in December, 2002 . More than 95% of dissolved inorganic nitrogen (DIN) was
composed of NH,", but its contribution to total dissolved nitrogen (TDN) was only 10%,
whereas that of dissolved organic nitrogen (DON) was achieved to 90%. We conducted
a laboratory experiment to examine decomposition of DON and total organic nitrogen
(TON) in the sediments. DON decreased 89 umol N ¢ and NH," increased 212 pmol N ¢!
during 14 days, though no significant change was detected as for TON. As a result,
contribution of NH," to TDN was achieved to 90%, whereas that of DON was only 10%.
1t clearly contradicts to the field observation and suggests the process of NH,' to
remove most of NH," from the sediments. N,0 flux from the sediment to the atmosphere
was estimated as 13.2 nmol m? d™! using the data of the decomposition experiment, which
is consistent with the values reported as for other mangrove areas.

Key words: mangrove, nitrogen cycle, remineralization of organic nitrogen, N,0 flux.
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Fig. 1 Sampling point (St.4) in the Fukido River,

- Ishigaki Island.
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Fig. 2 Vertical profiles of concentrations of TOC and TON, and TOC/TON ratio in the mangrove sediments. Error
bar means standard deviation of analyses (m = 3).
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Fig. 3 Vertical profiles of concentrations of DOC and DON, and DOC/DON ratio in the porewater. Error bar means
standard deviation of analyses (a# = 3). Note that dashed segment in DOC/DON ratio shows the period while DON
was not detected.
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Fig. 4 Vertical profiles of NH,*, NO,", and PO, in the porewater. Error bar means standard deviation of analyses

(n = 3).
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Fig. 5 Changes in concentrations of TOC and TON,
and TOC/TON ratio during the decomposition
experiments of the sediments. Error bar means
standard deviation of analyses(n = 3).
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Fig. 6 Changes in concentrations of DOC and DON, and
DOC/DON ratio in the porewater during the de-
composition experiment of the sediments. Error bar
means standard deviation of analyses (n = 3).
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Fig. 7 Changes in concentrations of NH NOZ_, and
PO in the porewater during the decomposition
experlment of the sediments. Error bar means
standard deviation of analyses (n = 3).
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Table 1 N0 flux from various vegetations to the
atmosphere reported in the literature.
N,O fluy
Climatic zone Vegetation i _:“ ' References
(pmolm™d™)
Temperate Grassland 4.4 Mummy et al. (2000)
Forest 6.5-14.0 Schmidt et al . (1988)
Forest 9.3-23.3 Bowden (1986)
Tropicat Forest 6 Riley & Vitousek (1995)
Forest 7.8-25.4 Vitousek et al. (1989)
Forest 131 Keller & Reiners (1994)
Forest 470 Matson & Vitousek (1990)
Mangrove forest 1.2-33.6 Bauza et al . (2002)

Mangrove forest 2.9-187.2 Corredor et al. (1999)

Subtropical Mangrove forest 13.2 this study
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