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Abstract

The main purpose of this study were to estimate the benthic fluxes of dissolved inorganic
nitrogen (DIN) from the sediment and denitrification rates in tidal flats of the Keum river
estuary. Sediment specimens were collected by a core sampler from three stations -along
the Keum river estuary in April, August and December, 1999. The sediments were
composed of 1.18 %, 29.34 % and 69.49 % of gravel and sand, sand and silt, respectively.
The mean ignition loss of the sediment was found 6.7 % and its Oxidation Reduction
Potential (ORP) was measured -12 mV. The total hydrogen sulfides was determined about
0.26 mg/g-dry. The estimated outflux of ammonium was found 11.2 m mole N/m®-day
from the sediment, whereas ~1.09 m mole N/mz'day of influx was obtained for nitrate and
nitrite through the incubation experiment of sediment cores. Total DIN flux was 10.2 m
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mole N/m*+day outflux from the sediment. From the incubation experiments executed with
the flux studies, mean denitrification rate was found 30.6 m mole N?/mz-day measured by
the direct assay of Ng production technique. On the basis that DIN flux and denitrification
rate in sediment of tidal flat of the Keum river estuary are may be effects to control the
algal biomass in the coastal environment, it seems inevitable to pay more attention to
investigate the flux of DIN and denitrification rate in tidal flat of the Keum river estuary.

Keywords: Denitrification rate, DIN flux, the Keumn river estuary, sediment, tidal flats.
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Fig. T Sampling stations in the Keum river estuary.
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Fig. 2 The compositions of sediments in the Keum
river estuary.

Table 1 Results of the composition, Ignition Loss
and hydrogen sulfide in sediments of the
Keum river estuary (Aug., 1999)

Sediment composition (%)
St. No. liLes| T
Sand+ Gravel | Sand | Silt (mg/g-dry)
A 0974 | 2584|7318] 534 | 012

B 0.7%4 2081 16941 4.71 0.53
C 3718 3198 |64.31] 8.8 -
Mean 0.87 2782 |71.29| 502 0.33

Table 2 Results of the composition, Ignition Loss and
Oxidation Reduction Potential in sediments of
the Keum river estuary (Nov., 1999}

Sediment composition (%) ORP

St. No. — L%
Sand+ Gravel| Sand | Silt (mV)

A 0.34 303716928 | 7.03 -23.3
B 0.47 2717917173 6.96 6.00

C 0.78 30.21 | 69.00 | 7.06 -18.3
Mean 0.53 2046 170001 7.02 | ~11.87
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(TCD), STD10.090 # mol N} peak area is
1312790, STD20.360 # mol N) peak area is
1911201, STD3(0.814 # mol Ny peak area is
2274546,

49 27 379 A HAHEZAMY =@
5 s AXHANA 0143 m mole No/m® - day, B
A&l A 0154 m mole No/m’ - day, CRAA
0262 m mole Noy/m’-daye @ ZAs=o] w7
0.186 m mole Nym’- day®] =aibsi7} 2As
I YUEE & F AAY (Table 3). 8¥olli= AX]
HolME 0000 m mole No/m” - day, B 3ol A
0202 m mole No/m®:day, CAHA 0374 m
mole No/m’ - dayo.2 =450} JFzoz 0192
m mole No/m” - day®] BA23}7} o] Zojxj5 gl
21t (Table. 3). 11€ol= Ax"olM 173 m
mole No/m” - day, BA A4 101 m mole No/m
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Table 3 Denitrification rates in sediments of the Keum river estuary

Sampling Time Apr. 99”7 Aug. 99”7 Nov. 99
Sampling Station A B C A B C A B C
Denitrification rate 0143 | 0154 | 0262 | 000 | 0202 | 0374 | 173 | 101 | 0.00
(m mole Ny/m“-day)

Mean denitrification rate

(m mole N?/m2°day) 0.186 0.192 91.3

HollAl 577 m mole Ny/m’-day, B AZelA
337 m mole Nym’-day, C AEA 021 m
mole Ny/m” - day 2.2 &7 379 Ao e 3
#A9l &443tE 306 m mole No/m® - daye &
H7E o ARERzE 72 879 wgEoes
242 2498 4 4 200 (Table 3 and Fig.
4). oSt 2 FAA Aoly BF AT AE
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. 4 Results of denitrification rates in sediment of
the Keum river estuary.
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Lohse et al. [1993] 7} Southeastern North Sea
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Table 4 Results of DIN flux on the interface of sediment-water in the Keum river estuary (April, 1999)

NH’;-N Flux NO; +NOs~ Flux
Station No. (m mole N/m*-day) (m mole N/m?®-day)
Apr. 99 | Aug. 99 | Dec. 99 | Apr. 9 Aug. 99 Dec. 99
A 2.524 43.83 -0.042 0.000 0.000 -12.20
B -3.397 2163 -0.273 0.943 1.573 0.000
C ~0.241 36.48 0.012 0.000 0.000 -0.164
Mean {(m mole N/m*-day) -0.371 33.98 0.102 0.314 0.524 -4.121
Total mean(m moleN/m’-day) 11.24 -1.094
DIN Flux (m molN/m’day) 10.15
TH2E 499 ARAEAA 0000 m mole N/m’ 35)o A dEVlALS ofHbE s & At
day, BA oA 0943 m mole N/m*day, CX3 A4 ZTHxzxe T8 DIN 2= A A
oA 0.000 m mole N/m’~daye2 B AAAMZ  o)lA 114 m mole N/m®- day, B X ™elA 683

4259t (Table 3). v}A71x =2 890l AXH
A 0.000 m mole N/m’-day, B &l 1573
m mole N/m’-day, CAHolM 0000 m mole
N/m’-day®] S82% HA0 1188 AR A
2] -12.20 m mole N/m’+day, BX & el A 0.000 m
mole N/m’-day, CX| % ol /\1 -0.164 m mole N/m?’
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Fig. 5 Results of DIN fluxes in sediment-water

interface of the Keum river estuary.

m mole N/mg-day, C AFElA 120 m mole

N/m? - day22 27 s3¢dolMel F#2 ¢ DIN
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