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SOD and Inorganic Nutrient Fluxes from Sediment in the Downstream of the Nagdong River.
Jung, Ha-Young and Kyung-Je Cho* (School of Environmental Science and Engineering,
Inje University, Gimhae 621-749, Korea)

Nutrient fluxes and sediment oxygen demands (SOD) were measured with intact
sediment cores collected from three stations in the downstream of Nagdong River.
The sediments were subjected to controlled oxic and hypoxic conditions and temper-
ature gradients (from 10°C to 30°C) of the overlying waters in laboratory batch sys-
tem. The effect of temperature and labile layer thickness of the sediment on SOD
were examined. PO,*” and NH," fluxes were elevated above 20°C and large mobilities
were observed when they were coupled with a hypoxic and high-temperature condi-
tion. In the well oxygenated conditions, PO,*" fluxes were negative or negligible but
NH, " fluxes ranged from 1.3mg N m2 hr™* to 2.3mg N m 2hr . Temperature quotients
(Quo) of PO,* fluxes were 3.7~7.3 ranges to have the most high values. POs* and NH; "
fluxes had the logarithmic increase with temperature, while NO3™ was negatively
absorbed to the sediment and linearly correlated with the temperature. SiO; fluxes
showed no difference among oxic and hypoxic conditions and sediment texture. The
nutrient fluxes would be closely correlated with pore water chemistry of sediments
and activated by the top sediment layer composition such as labile organic matters
or algal detritus. The ecological implications of the nutrient fluxes were discussed in
terms of sources and sinks of nutrients coupled to algal productions in the Nagdong
River.

Key words : sediment, SOD, nutrient fluxes, oxic or anoxic condition, Nagdong River

(Golterman, 1977). tj7)] A AA] $£Z=o02 L& o|F

M = HE k2 pEelA AR 35 =v A7 olEdH:

Auot geow o4d¥ FAAME oL i RaF

5 AN EHAHZ (sediment)2 dfge] =3l o] Fetet A4 A NS P 3= 2<le] Hu
A F23 J8E s AA-5F Abe] 7] kg9 Aot

oF L EHolA Ul eEu AMAE HF HeelAe v dGdEe PrE Aoz ZyE

A1 AL oJeFAlel e mAE edle] It I FFAEY AR AFste Az 2gsh] Wi

(Bostrém et al., 1982). A delA] §& =& UAF el of PO ¢33 A A diellA P AL FEHe= F

AR FEAL F718H} A=A Cal Fe 53 7 a5 o] gheh 19301 ddjel o]n] <] Einseleg} Ohle,

< F71Ee FAF] glom fAde] R 4 19409 = °J=-2] Mortimeri= A A -2 77l A

okl =3 AAAAM M- JTE TF A 37127 (oxic)ell A& P7L A= A= 3 Wik

* Corresponding author: Tel: 055) 320-3216, Fax: 055) 334-7092, E-mail: kjcho@inje.ac.kr

— 322 —



HE=MS0lH SOD X HUH B

71 (hypoxic)el A= Fe-P el 24 £&5& P2 7%
ks o} (Jansson et al., 1988). 7] HAF o]& 4
o] b 422 Beofokz) (eutrophication)7} A}3]
o #AZ dFHEA, AR FHFe] A Koot
g 71 =7t e Wk ¥ opue) thekdt

2 o> e BN

]
o
271 P} Ebe] £239 4 Qloke Ao #EAY
Al A Aol o3k o|Fel I3 EA, 33t H
AEH EA A77F @] A=Y (Bostrom et
al., 1982). THgell Al Fodof3slg Aghsl= 13} 2le] P
2A 354V BAUA = P £3HE odlslr] $ldA
E AA W P Aol FHotEejeof g A2 Pej
F3 27) ATl AR WA P e £ 3
o) w& 23] (fraction)S A 2F3}s}=1d| Peterson and
Corey (1966) = Williams S (1967)2] wo] 393}
A ARSE R, 2 F Jekde] $EF (flux)ol 3k o
7+ AN = QA

Sl = 80 dd FHRE A EA- oA oJoFd
FE ARG P 24 el Hisk Aot o
A gk ey FeeelA] SRl el FUEH A
ATl Slelr= HeIgd eawg FF& 24
ol o AF3stdeh 2 5 (1992)2> HAF AEA o] =

continuous culture) 0.2 23 £& EAlS 2434
2ol Al 5 (1997)0] At F 72 %

3
SER R = )
71 =% Hoheheleh 41 (1988, 1990)& 445 5 %
S ARelA P EA Hed B Fsle] Pe] &
2 ZAPe Frhehse el AR o

¥ §EFE Pl

!
oL
_?{_11
f
e
o

(o
ud
o

B2l Ao WFe] REG Aol Wk
F57% SAE FEERL RS AP B

= Rl
Fsh el glov] B3 AtEg AGEe B
3

FEAG A HHZA T L9E

27 el 75 SEez w49 HRA 42

e
w
K
(N

of JEET A HAze] WdsE ¥ FAwHY
o ololx Aol W Fod datoz yaL Row
ol ket

=
2
X,
lo
N
A

[o

ment sampler2 =% A& AFH 3tz w;FA o
FEolA W7 5.0cm ze] 55cm ot =Y dFo=w A&
3 core P = A3} Cored w2l Y1 A4
7tas FAste] YR AdAds ibste] 2 np
2 =3A3}9 ). CoreE SOD chamber (W7 14.0cm
o] 15.0cm)ell Wi AAE 727t A7A] d=s F

2]
sl &= AL Y

S

2 YE4xz (249 RM 20, Brinkmann)

< chamber 9]Z $7]0 #3AA & FA3}

o W74l S48 GFICE ol7ale] a4z Ale
s}

o o

h=]

=2

e

i
o

slelem 201 470 R F AA 4EAE
$E2 4ASGS 2HTA e LxelA 1~24)
7 Bt A F A,

2.S0D

A o] AbA 4% 2 (SOD, sediment oxygen demand)-<
GUP A A A= 20004 79 3~5Y0] =A3l9l 7, GIM
2142 6 30U ~74Y 2o EA3I 0w, JOM A|H
< 549 17~25%9¢] &A% SODE AT AA| =
Fig. 13} 2t} o}=& )& <l SOD chambeol] 43 2
core (W]7 5.0cm, =o] 55cm) S Y1 &AL E
23X 7] A3 42 F905} k. Chamber W] DOX
423 DC motorE ©]-8-3}¢] coreo] #Ao] wat= =] oF
=5 3]AA e Chamber W] & d&H oz £3HA
7]M Al DO% oxygen monitor (YSI 5300)2 =4 3}¢ 1,
RUE e DO %3l=+= 7]=7| (Yokogawa 3057 recorder)



324

o
02

Yokogawa 3057
portable recorder

YSI 5300

Dual DC regulated oxygen monitor

power supply

YSI 5330 oxygen
electrode

DC 1.5 volt motor

L #= | O-rubber ring
SOD chamber | - i
(914.0cm
x15cm)

3

T &

Refrigerated water bath
(RM 20, Brinkmann)

Intact sediment core
(#5.0cm x5.5¢cm)

Fig. 1. The batch system to determine sediment oxgygen
demand (SOD) and to control the chamber condi-
tions in laboratory. SOD chamber had four sedi-
ment-cores which were collected in three stations
of the Nagdong River Downstream with undis-
turbed condition. The chamber to determine the
nutrient flux from sediment was similiar to the
SOD chamber.
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Fig. 2. SOD from 10°C to 30°C temperature gradients at
three samplings stations. @: C-SOD
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Fig. 3. Oxygen demand of disturbed and undisturbed
sediment, which were sampled at GIM station,
from 10°C to 30°C temperature gradients.
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Fig. 4. Phosphate and ammonium fluxes from sediment at oxic and hypoxic conditions at three samplings stations in the

downstream of the Nagdong River.
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Fig. 5. Nitrate and silica fluxes from sediment at oxic and hypoxic conditions at three samplings stations in the down-

stream of the Nagdong River.
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Table 1. Sediment oxygen demand (SOD) in the various localities.
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(Unit: gO2m™2day ™)

SOD

Division Site Experiment condition (90> m 2day ™) Reference
Freshwater Seognam Stream In situ (batch) 2.48~5.33 Go and Jung (1993)
Gachang Lake Laboratory (batch) 0.03~0.45 Yee et al. (1995)
Paldang Lake In situ (batch) 0.04~0.30 Gang and Song (2000)
Catfish Pond In situ 1.91~6.82 Berthelson et al. (1996)
Onondaga Lake Laboratory 0.82~2.24 Gelda et al. (1995)
Ton-Ton Lake Laboratory 1.24 (mean) Sommaruga (1991)
Nuldernauw Lake Laboratory (batch) 0.90~3.60 Van Luijn et al. (1999)
Nagdong River Laboratory (batch) 1.22~3.40 This study
Ocean Namhae Coast Laboratory (batch) 0.42~1.23 Yee et al. (1995)
Hiroshima Bay In situ 0.22~0.37 Seiki et al. (1994)
Louisiana Continental In situ (batch) 0.20 Miller-Way et al. (1994)
Shelf Laboratory (chemostat) 0.98~1.05
Oyster Bay Laboratory (chemostat) 0.79~1.05 Tina and Robert (1996)
Laboratory (batch) 0.45~0.74
Carenro Bay Laboratory (chemostat) 0.67~1.01 Tina and Robert (1996)
Laboratory (batch) 0.54~0.64
Mobile Bay Laboratory (batch) 0.10~1.25 Jean et al. (1996)
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Fig. 6. Nutrient flux comparison with oxgygen conditions (oxic and hypoxic), four nutrient kinds and three localities in the

downstreams of the Nagdong River.
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Fig. 7. Relationship between ammonium and nitrate flux-
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-5.0~48mgP m?day™® ®He|2 Table 2-49] ©&
Azt wlws] B w POS = 2¥A] ¢hort NH, e}
NO: & I §Z&%e] 53] ¥ Helxwh T4 i<k A
Aol Al NH,*, NOs™ 2 PO, 9] &-&=F W9 3h& »d,
NH,", NOs™ 2 PO = 242t —20~227mgNm™2day™,
~71~225mgNm2day ' % -9.4~77.5mgPm2day™*
Ao 238y Al 5 (1997)¢] etk 7HRE] FA Akl A
NH, ¢} PO, £Z82e 42~227mgNm2day*
6.2~77.5mgPm2day 2 o= Fdnc FHo) 4.3u)
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Fig. 8. Relationship between nutrient fluxes from sediment and SOD in three sampling stations in the downstreams of
the Nagdong River. Nutrient fluxes were measured in the oxic conditions.
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Table 2. Phosphate fluxes from sediment in the various localities. (Unit: -mgP m2day™?)
o . . -, PO,* flux
Division Site Experiment condition (mgP m-2 day'l) Reference
Freshwater Nagdong River Laboratory (chemostat) 8.1 Yoon et al. (1999)
Nam River Laboratory (batch) anoxic, 20°C, 6.5 Kim et al. (1992)
Hoeya Reservoir 9.4
Hoedong Reservoir 155
Geum River Laboratory (batch) oxic, 25°C—-5.1 Kim and Lim (1997)
anoxic, 25°C—-10.0
Nagdong River Laboratory (batch) -5.0~26.3 This study
Ocean Deukryang Bay Laboratory (batch) -4.8~18 Kim and Park (1998)
Marine Fish Cage In situ (batch) 6.2~77.5 Shim et al. (1997)
Mobile Bay Laboratory (batch) -0.7~14.9 Jean et al. (1996)
Oyster Bay Laboratory (chemostat) -0.2~15 Tina and Robert (1996)
Laboratory (batch) -94~-26
Carencro Bay Laboratory (chemostat) -1.8~-1.2 Tina and Robert (1996)
Laboratory (batch) -4.8~13
Table 3. Ammonium fluxes from sediment in the various localities. (Unit: -mgNm~2day™)
L . . . NH, " flux
Division Site Experiment condition (mgNm2day™?) Reference
Freshwater Nagdong River Laboratory (chemostat) 20.4 Yoon et al. (1999)
Nagdong River Laboratory (batch) -8.5~210 This study
Ocean Deukryang Bay Laboratory (batch) 11~20 Kim and Park (1998)
Marine Fish Cage In situ (batch) 42~227 Shim et al. (1997)
Mobile Bay Laboratory (batch) —-7.4~61 Jean et al. (1996)
Oyster Bay Laboratory (chemostat) 36~61 Tina and Robert (1996)
Laboratory (batch) 9~12
Carencro Bay Laboratory (chemostat) 4~21 Tina and Robert (1996)
Laboratory (batch) -20~15

Saol N, P e Sio) Gl w@elA Aol whg  sh= el T o ook (Jensen et al., 1990). LA

F2% 2qe] 97 gled AAE pruch dokdel ol Yol WE4F N, P Sio) 3] HAH o
ghaFo] 43 wl o2 AMAT=2A] sink FF-L s A 2 27)3} (Cowen et al., 1996; Cowen and Boynton,
oA 3oz o] o) oFFT 4T §F  1096) pHIl F 4T P 4EFE Z715k0 pHE} alka-
S ek 44 HAZelN £EHE QP WE E linitys} FAl0] F& 20|k Fe-P AR o] o
3} (internal loading)g} 3} Lojoks) F42 9HojA o] P £Z&o| ZA Z7}8}A =} (Boer, 1991). ¥1AH
FUHE 2 B FE R 497 Beb@an & wx w4k Aeleld Aol P gEel wel ol
sson et al., 1988). A Zm ZAks A A7)EEY 228l 2 =

AAA A 7] oJekade] 8-Zo] oS m|XE= 99l 7}81A o} (Fernandez, 1995; Penn et al., 2000).

o Ol £m pH, SRR =x W4 Ax 9ER a5 Al A0e 34D A Wae 9
718 5 nAEolvg AXFEHS 2 AE 21, A 7] &7 BAgle] NHs 9} Sio:s 4&F9ov
A 77189 3sbd B4 Sl wlel 24 wisle) PO, = WlAkA: 2o X % §-25 30} (Figs. 4, 5). 7]
¥t} (Jansson et al., 1988). 715 <Atz A] #&d] Z7 N FE wlAlAs A o]F wWzbx] we] wHA o
AHE AEEFIE 5 AN A8 9 $1% P 4P WslE ww oF(@5°C 7))l GUPHA
2A AN dgdE $EA17IE dle] HH AE + -19~26mgPm?day’, GIM3} JOM ZIXWW“

ZIE Put 7] o] Fe) NH," §&8ko] F43] Z7} 247+ —0.2~54mgPm2day' ™ -05~6.1mgP m>
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Table 4. Nitrate and silica fluxes from sediment in the various localities.

=&

(Unit: -mgN or Si m2day™)

. . . Flux
Item Site Experiment condition (mgN or Si m-2 day'l) Reference
NO3~ Deukryang Bay Laboratory (batch) -4.0~15.4 Kim and Park (1998)
Mobile Bay Laboratory (batch) -47~225 Jean et al. (1996)
Oyster Bay Laboratory (chemostat) 8.5~14.1 Tina and Robert (1996)
Laboratory (batch) -7.1~91
Carencro Bay Laboratory (chemostat) 3.9~58 Tina and Robert (1996)
Laboratory (batch) 3.4~8.6
Nagdong River Laboratory (batch) —-225.9~62.1 This study
SiO2 Marine Fish Cage In situ (batch) 28~515 Shim et al. (1997)
Mobile Bay Laboratory (batch) -10~230 Jean et al. (1996)
Oyster Bay Laboratory (chemostat) 108~152 Tina and Robert (1996)
Laboratory (batch) -3.9~91.6
Carencro Bay Laboratory (chemostat) 156.3~163.2 Tina and Robert (1996)
Laboratory (batch) 35.2~58.2
Nagdong River Laboratory (batch) 12.3~166.8 This study
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