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Effect of Bottom Sediments on Oxygen Demand of Overlying Water in Onshore of Lake
Paldang. Kang, Yang-Mi and Hong-Gyu Song™ (Division of Biological Sciences, Kangwon

National University, Chuncheon 200-701)

In situ sediment oxygen demand (SOD), which takes place with the uptake of dis-
solved oxygen for biological metabolism and chemical oxidation in sediments,

ranged from 1.57 to 1255mg O, m2 h!

in onshore of Lake Paldang from April to

November 1999. SOD was influenced by the amount of organics and oxygen diffu-
sion. Comparing the oxygen demands partitioning between overlying water and
sediment during initial phase, SOD accounted for 63.8~94% of total oxygen demand
in Lake Paldang. The chemical SOD and nitrogenous oxygen demand ranged
1.2~18.3% and 8.3~51.7% of total SOD, respectively. This result indicated that SOD
in Lake Paldang occurred mainly by aerobic respiration and nitrification. Although
the flow velocity could increase SOD within a certain limit, the effect of sediment
depth on SOD was dependent on physicochemical properties of the sediment. This
study showed that SOD can represent a significant portion of the total oxygen up-
take in Lake Paldang. Therefore, the assessment of SOD might be necessary for the

control of water quality.
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Ao HEE Jopsitd oz fEAkL
(DO)&} AJ3}sHA A4~ 2 F (biochemical oxygen demand,
BOD)E 2433 gleh BODE: mlA 2] s 47184
L 2y EAo] AFEH oz By 2 AFE o 4w
t gEaae) ooz Rt ofn 7184 o

A8 T2 BEAA] AFAQ T (carbonaceous BOD,
CBOD)#} stx & 3}zH8- (nitrification)el] 2J3F AlA4 R
Z AAA A4 QT (nitrogenous oxygen demand, NOD)
g} 3} (APHA, 1985). Z81} xje] =F BODs =3
o 597} wjokalr] wwel NODE WaHs] AshA %

e 1

3 Ak B4 +2AelN DO swe AT
Wafel SlsiAet ok Aol ohfet Az HAE
(bottom sediments)el] oA = dold 5 gl
(Tomaszek, 1991). 42Zoj| A1 2] AFAQ Fo H|3le] EA
B 93t AF4 Q2 - (sediment oxygen demand, SOD):
o3 F7EA Qgtort ofe 43AelA soDt
A 529 Ansme] REe A4 4+ ST 1w
1%l ¥} glv}(Belanger, 1981; Tanaka and Kato, 1991;
Gelda et al., 1995).

H429) aete 420 £F 5o dae] e
3 B EA= A4 Q- (biological sediment oxy-
gen demand, BSOD)¢} 3Fdsl F7]E (CH4 NHs, HS',
Fe'', Mn?* )o] A% Enl wx 42olA AEE o
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A sl 334 A= AF4 Q- (chemical sediment
oxygen demand, CSOD)& A %It} (Belanger, 1981;
Tomaszek, 1991; Gelda et al., 1995). =3t =317 oA A}
2o 4% Akesl soDe] BEEE A sy
H5go) EAleh vl gEe] 5Fe] o)) £ESE DO
7} BSOD®| Ahgeds A gl B 3% ¢l (Tomas-
zek, 1991). 3t BSODE E|A#7] 8ol 2|3 sk At
4~ Q 7 (sediment carbonaceous oxygen demand, SCOD)
¢} A3}z 2o) FHast AAA A4 Q F-(sediment nitro-
genous oxygen demand, SNOD)Z A= =4 gul= el
7% SNOD7} SCODel| u]8] MA| vhelxbeh, T2} 3
& wF Sl 9s Aart o f9=w SNOD7F
SscoDxt}t AA 4= gjr}(Balls et al., 1996).

H4% AneTe B4 471200 B (Tomas-
zek, 1991), b2 A @714 550l ols) 99 22
o] £Fo= wo| 4£E2H45E 718l d (Gelda et
al., 1995; Suplee and Cotner, 1996) $~=9j|x= Z B|3
& AXNA FaAAT AZAE e Aasm)
vlxA ZA4 Jebd = 9o} (Sommaruga, 1991). 3+
$%0 fdpo] wetAw EA I AL 30 AAH
oA EHENZ DOL] FAlo] w2 A ZgH o] FXE
o] AlAAwI} Z7}s1A o) (Belanger, 1981; Moore et
al., 1996; Mackenthun and Stefan, 1998).
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Fig. 1. The study site in Lake Paldang.

42) FEviele] 3aka B gRAdes 44
70~90cm Zlo]8 ZpAAtE A A3k (Fig. 1).
Benthic chamberE E- = 9]¢ AX|3lof stz A
o st x40l TRl A S sison Fas
H57ke] Al Zkem A Fo] Aol opd ®m
G} BEe olfold glolA of AP AR,
19999 4o A 1197bA] F 63|el AA A el A
SODE =4k HA%e) Ahawe whewA o
0.094 m?e] 2 R3]7} 12L<¢l benthic chamber (Suplee
and Cotner, 1996)2 o]-£-3}¢1t}. Chamber AlYo] AkA
A& A48 chamberE $FeA FA o] Bo| 7}
S 2 sl 3715 BF A F EASE 9o &Y
$7 3~5cm A vistoz wo] o] o] §
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2F-2 DO meter (YSI model 55)2 Z3A)3}9]c}. F3HAl ol
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Fig. 2. Schematic diagram of laboratory sediment incubation system.

Qo] HA2oA 574 wARe] s oa
samrt AR Arans YL AAtme
AAALA &A (electron transport system activity)&
ZAste] n|AEL B =E ARG AAALEA &
A2 dehydrogenase activityS ZA3sl=d n|A &9
8= A de] o] &= INT[2(p-iodophenyl)-
3-(p-nitrophenyl)-5-phenyl tertazolium chloride] as-
sayg o|g3te] ZAbsllet. 4 E 0.1g(wet weight)S
1.5ml®] microcentrifuge tubeo]] 22 ©}& of7]e] SP
buffer (0.06 M Na;HPO,-NaH,PO,, pH 7.0) 1mI=} 0.2%
INT solution 0.5 ml& H7}sle] 8243 (30°C)ol| A 1
AIZE e ekt wiek = 42| (22,600 X g, 10 min)

3l AFSY-e wE]a methanol 1ml& Y PAE

o
INTF (iodonitrotetrazolium formazan)2& $143] 0]7)
8] vortex mixer2 1E7F A3 4 F AR
A%t

(22,600 x g, 10 min) sich. A ¥e] F Asoin)
o] 490nm el FR=F AN AN o=
HE INTFE A=) (Friedel et al., 1994).

A}s EA B 79 A (total Kjeldahl nitrogen,
TKN), 7+ 72k (ignition loss), 27| &t4: (total organic
carbon, TOC)E A3t f7]ede] H=E ZAISIA

=4 Zzte] BAlS APHA (1983), Goldin (1987) %
Tiessen and Moir (1993)2] v}-& o] &3}t
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0] £-3}9 T} (Moore et al., 1996). B}=H 2] o] 0.024 m?o]
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Zel7k B 93 2 Sl HA%e) mAe AT
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o] reaction chamber®] AbEoj|x] Bolll Eo] mixing
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Fig. 3. In situ measurement of dissolved oxygen (DO) in benthic chamber at Lake Paldang (A: April 20, 1999, B: May 7,
1999, C: June 22, 1999, D: August 16, 1999, E: September 30, 1999, F: November 18, 1999).

275 SA7] A AL AHsAIA 2-chl-
oro-6-(trichloro-methyl) pyridine-2& methanole¢] £-3j
A7 chamber W] %% > =7} 0.01g/L°] == AH7}s}
of wfekslgdtt. E3F reaction chamber W] EA=9]
ol 2 29)2 Z7}eled SODe HlAx §71%ake) o
& 2D d5Eze 8o 4458 2~z =
3 3

dte] $Fo] frdol EHAHF Abramel] nH: ok

rl!lo ru}‘_, oﬁ.",.’.

AN S 44T el wet FHHF Aot
Z47] w27 el (Fig. 3). oF 4~5412ke] 54717
% E-%9 benthic chamberol| A §&A4 A% 7} 157
~1255mg O, m2 h'& ZAtE gl on] 7 chamber?]

SOD* 0.8~521mg O, m?2h'toeg g2A4 QF7}
]9 A7 JepgEd o]E chamber 2 Hlo] £ty
o Aol doli} Akart AR TFEAY] Wlw A
oz YA YUY F 53] HH9F9) Abswst
A debd A 6 2293 1149 18Y<ldH A9
73 a8 EHAF AlaEd vus] & o9 TOC <ko
FHsh ARALA A o] 7] wiEe]w (Table 1) 6
9 229 A8t 11¢ 18Yel| Hgte] f7]E] S o
4 Ao mAEL 5§ A e] M edEh] Wil
Aoz fokdot B Ao SAE 23 FHE in
situ SODE= AlAl 7R of8] F4eb d1F9] insitu
SOD7} #A ~4W mg O, m? h''s vepd A3E
(Sommaruga, 1991; Truax et al., 1995; Park et al., 1996;
Mackenthun and Stefan, 1998)¢1] B]3}o] ®j-$ o 4=
Helet. o o]F AR +% 2 HAE 54
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Table 1. In situ sediment oxygen demand (SOD) and characteristics of sediments of Lake Paldang.

) In situ SOD Toc Loss on ETS activity Water BOD of
Sampling date (mg O m2h™Y) (mg/g sediment) ignition (%) /(gugezji:":]neizt?t?) (mg/L) temnggilture Watg;;ﬂ'_‘;mn
1999. Apr. 20 5.8 2.40 6.0 N.D.2 946 15.0 2.7

May 7 1.6 2.40 5.0 N.D.? 961 175 2.2

June 22 12.6 1.16 3.7 861 1003 20.0 2.3

Aug. 16 5.7 1.18 2.0 229 897 23.0 2.0

Sep. 30 5.3 1.99 4.5 410 777 20.5 2.0

Nov. 18 10.9 2.59 4.2 622 870 12.1 1.8

a: not determined
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Fig. 4. Oxygen demand partitioned into water column
and sediment fractions.
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82.77mg O, m?2h'lz & ®W L2 $=X]E (Som-
maruga, 1991; Truax et al., 1995; Park et al., 1996; Mac-
kenthun and Stefan, 1998)¢]] A Z3}A =} 3t 72+ =
Aol A48k 2] BODsZ chambere] %3¢} 3}
A& 3#sle] chamber o] 3 Alaiws A4S}
= (Suplee and Cotner, 1996) 5.32~6.8mg O, m2 h''7}
ek 714427 Wel soD7F A veh A ¢kgkd 5
9 798¢ AT 3 AnhRE 308 SODS W)
3P F5AA AbAQ 9] 63.8~94%7) E| A Zd| 9
& Zlolm] 6~36.2%%Fe] SZelA Poludei A &
% 9lek(Fig. 4). o]2l A= 5 49
A9 Hx=2 Felsl Ao AA| AL ALLQT
%

S 2 Abol & e 4 9l E

250D WA= 2% 29l¢) 93

N

In situ SOD &A AJd|= SODY| m&A 4 9= 2=
2919 Jfs A ofH SRR HHES AFH e
Al& Ao 4] reaction chamber® o] £3}ed z+%& SODY)
Wae} 7le 2410 e zAec AR £F
AAS Y-S laboratory chamberd) 4] 2] 3134 ¥4
A48 F= A SODE 1.2~183%= wl$ AA o
FE (Fig. 5) o] o]Ae] v AFEAM= i
o 74 SOD % AEEH 2T} Ao AreT
neh 953 24 debd| A% $A Aseln
(Belanger, 1981; Tomaszek, 1991). o] 72 E|A =4 &
F7IAR o] 4 4 e f71E] "ol A A4
she AEe] 5go] WA o) FolAn el SOD7}
B AEEA B &P AYE vehich A8z
4 JAAE He] 3EEedeF Al AsAare] A
g AAT A9 HA2 way Axer
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Fig. 5. Changes of sediment oxygen demands in laboratory chamber with sediment sampled from Lake Paldang on June
22, 1999 (A), August 16, 1999 (B), September 30, 1999 (C), November 18, 1999 (D). Symbols: @ SOD, ¢ CSOD
(chemical sediment oxygen demand), m SCOD (sediment carbonaceous oxygen demand), A& SOD of 2x sediment
depth, o SOD of 2x water velocity.

of o3 A Ak FIt A EAHF Alhe T A oMol Aart 0] AbhA R wlg Fa3dk Koz
T RFEE A= A ov]sieh 2y 89 16Y vebdeh 2 5ol EHA {7159 TKNS SODu
Alge] 79wk 89 o] Fo] SODHT} v W 24k NODeH= & AfA S Rolx| okt (Table 1) ¥
28] ar7t vePgEd oA AR sS4 9l 2137tz Ee] GA o] 4HA EI e f71A
o} =3t TOCS} 7azteF A X (Table 1)} o] 27F s EHAE Yol Exjdhs Aoz FARH. ‘I]'
7152 oFo] HoiA wiF 8Y olF AHAAYEo] o] 8T A A o) o7t Fofofst of gk} vlie] EAE9
71d o] 17kEe] AsAbg AA|A e} gm)]l methanol 1A &, gRY el 5 AL 7 AR o7 $EAL
o] ¥ =EHA DO} A& o] 8FH S Aoz FA L7 AN S F23 Aoz kgl

3714 380 @ $F2 INT assay s 53 AAAS EA57182 oFo] SODe| °J3kE w]E 4 9lid
A AN = A e (Table 1). 3F8 A4 reaction chamber W] E|A=9] Zo]7} 3cmel 233}
A At e T+ AA SODe| 8.3~51.7%F 2}A|3ke] w] EXE Zolol met EAF Akhi R W3t JdEA

Aol o) F715E A DR ALY dmolrl  Amur] $jsle] chamber W] HA3e] £ 2w
AbghE| ) Wl B DO7F 2EETh AL & 4 9 S W A=l meh g An) et (Fig. 5).

o 23] FaelA] 446 G HAE Fo 29low 89 169 A=) ¢ SOD7} 2.34) Z7ksglont o
QA& =4 (Egli et al., 1990; Vaithiyanathan and 4 3093 1149 18Y AlBdME AY A8 255
Richardson, 1997; Correll, 1999), 2 <« Az} 3744y Boh 28y 64Y 229 A BoAE 2388 AlAhLwE
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o] ZAadtt. o3t A HAH {7 ES] ofo] ®o
W SOD7} Z7}13"l o9 X 37 (Tomaszek, 1991;
Suplee and Cotner, 1996)¢}= o2 Axl=zx] A= 72
oo] Z7lol we HHZolx DOS| Ak §7]%e
24 A5} Al7)e] weh Weslelr) Wiel Aos &
Qe A Fat 2o AR 3L A
IPE (3P AT, 1992), AFAHe] A= °15H
A3 EAe] =A wWsg 4
A= F7) ¢} SOD7ZEe| YA 3 7:13]:0 HO]Z] ok
2 FA=
SODe]| °d3k& W& = 2 9glog B %
A f4e 2 e Hge o =3
A AaARTE 1.4~1.99 Z7)1819 0} (Fig. 5). o= &
Fo] WeluwA H4%oz DO AT S=7t 27}
stod FHEY F71Eel T Absme 5313 Aoz
SetEw o]e} e A= o] 2] H 3L (Belanger,
1981; Moore et al., 1996; Mackenthun and Stefan, 1998)
24 SR 2 5 a5 3R TS e
SODE f-40] 2uied wje} 2 Zo|7} gisd=d (23 7]
A A ol AL R S nXE 23S Y %
3 EHA l—‘é—i& %l '&@ o 532l el %ﬂf}‘#ﬂ
met BHEL] Atrawsl ZU1EHARE E-EWe] DO
7F dA o»‘ﬂ] o2 vl o] F7tskA] Al =™
(Belanger, 1981) o] A]7] o]&9] EJAZ= AlisRE A}
& FERTE {715, 5 71" o8 cdske i
o}= ®B.37(Moore et al., 1996)¢} U Xx|sl= Aot}
B AR $usle H420) 46 wel =7 o
4= 9Jom (Suplee and Cotner, 1996), ¥ < Fojr] &
5 HAEe s e §490614 T SoD7} o
& wart
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wAH AT 4 Yorz HAR EAHe AR
3 olge] o4 4 Yx 471%, duiete} B4
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19991 49 RE 119 Abelo] B35 FApolAe] SOD
t AR A6 wel 4~5 A7H5et 1.57~12.55mg O,
m?h2 vepgde =3 SODE EA {7189 <3t §
3 W29 Ak FAke] kel Zioh 27] 304 F<F
o B3 E|JA=0] A4 Q FE v|wald SOD7) = A
A AALAES] 63.8~94%S AT AFA U
SOD A6l 331 EHHF Akne = IA ot
A eroker] HAFe] gty AlieFE AA SODR
o A b o] A2 Ry 235 SODE F2
*E—“—fi}ﬂ Ak 7ol o3 Zlolw Asbzrge] o3t A
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