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Behavior of organic matter and CH, in mangrove sediment

Miki YAMAKT, Yoshimi SUZUKP, Hitoshi MIYASAKA®, and Naohiro MATSUI*

Abstract CH, is one of the most important greenhouse gas. In tropical and subtropical
coastal region, mangroves are actively fixing CO, by photosynthesis and regarded as a sig-
nificant CO; sink. On the other hand, it is known that mangrove sediment releases CH: to
atmosphere. Due to O, deficiency in the sediment, which is caused by redundant supply of
organic matter and seawater flooding the sediment. Although CH, released from natural
wetland occupies 20% for all of CH, production, pathway and condition of the CH, produc-
tion are still unclear. In this work, we study behavior of organic matter in mangrove sedi-
ment, in particular accumulation of organic matter and CHi release, at the mouth of Fukido
River, Ishigaki Island, Okinawa Prefecture. Although pH was the optimum condition for
methanogenesis bacteria (pH 6.4-7.4), redox potential was very high (+185 - +240mV).
Total organic carbon in sediment was 6.2+2.7% for sediment dry weight, which shows that
this mangrove forest stores much abundant carbon in sediment. The CH: release rate in
vitro experiment was 118 ¢ mol m~*day™. This value is negligible compared with total organic
carbon reduction rate (2.1mol m~*day” ’) This suggests that CH. produced by decomposxtlon
of organic matter is minor or that CHi is immediately oxidized in sediment.

Key Words: mangrove, methane flux, organic carbon
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Fig. 1 Study location in Fukido river, Ishigaki Island.
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Fig. 2 Schematic illustration of sediment incubation
system.
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1 ERYESREORE, pH, BILETEMOFHIE
Table 1 Average values of temperature, pH and redox
potential in sediments.

Stl St.2 St.3 St4
Temperature(°C)
Nov.2000 248401 24702 24.1%02 238+03
Sep.2001 26.8+03 - - 27.0+02
pH
Nov.2000 69+0.1 6.8+02 6.5+0.1 6.6+02
Sep.2001 71201 - 6.7%0.2 7103
ORP(mV)
Nov.2000 1948%90 2149%125 2343+58 2258%10.0
Sep.2001 2042452 2213%96 2021%95
R
A AR R
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Fig. 3 Vertical distributions of total organic carbon (TOC) concentrations in sediments.
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Fig. 4 Vertical distributions of total organic nitrogen (TON) concentrations in sediments.
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Fig. 5 Vertical distributions of molar C/N ratio in sediments.
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Fig. 6 Variation of methane gas concentration in 1L.
incubation system. Fig. 7 Variation of total organic carbon (TOC)

concentration in incubation system.
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Table 2 Comparison of total organic carbon (TOC) concentration in sediments of selected ecosystems.

study site TOC (%) C/N ratio
marine sediment, Gulf of Mexico 0.6 25,1972
coastal marine sediment, Gulf of Mexico 1.3 - AT, 1972
pine forest, North Carolina - 1.31%0.07 18090091 Schlesinger & Lichter, 2001
seagrass bed, Aburatubo Bay 0.87%£0.29 27.1x4.1 i H, 2002MS
mangrove forest, Papua New Guinea 1.1-3.0 6-40 Alongi et al., 1993
mangrove forest, Vietnam 1.55-8.13 19 Alongi et al., 2000
mangrove forest, Australia 58-134 35 Alongi et al., 1998
mangrove forest, Fukido 62x27 57.3£257 this study

®3 HERYPICBITEA Y AV EREEDOHK.

Table 3 Comparison of methane productions from sediments of selected

wetlands.
study site CH, production rate ( x mol-m-2-day)

salt marsh, North Carolina 998 Kelly et al., 1995
salt marsh, Georgia 1436 Kingeral.,, 1978
rice paddy, Italy 159.7 Schitz et al., 1989
rice paddy, China 63.5 Shangguan et al., 1993
peatland, Minesota 935 Williams & Crawford, 1984
lake Washington, USA 40.8 Kuivila et al., 1989
lake Mendta, USA 1130 Phelps & Zeikus, 1985
mangrove forest, Florida 18.7 Harris et al., 1988
mangrove forest, Puerto Rico 18.7 Sotomayor et al., 1994
mangrove forest, Fukido 118 this study
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