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The Oxygen Production and Consumption in Lake Paldang. Hong, Sun-Hee, Joung-Hyun
Seok, Dong-Joo Kim, Kyung-Mi Park, Sun-0Ok Jeon and Tae-Seok Ahn (Dept. of
Environemtal Science, Kangwon National University, 200-701, Korea)

To elucidate the degradation mechanisms of organic materials in Lake Paldang,
oxygen consuming rates in the water column, high molecular weight (HMW) organic
materials and aggregates were analyzed. Also the chlorophyll a concentrations and
environmental factors were measured three times in 1999. The concentrations of
chlorophyll a ranged 5.5~14.2 mg/m? with the highest peak of 57.7 mg/m?3 at the
surface water in April. Chlorophyll a concentration of aggregates retrieved from
traps in 5 m and 20 m depths in May were 2779.5, 9044.8 mg/m?, respectively. Those
vlaues were more than 6 times higher compared with other months, and more than
49 times higher than water column chlorophyll a. Oxygen consuming rates of water
column were in the narrow range of 0.4~0.5mg O, I-1 day-. HMW organic materials
were using only small amount of oxygen, 0.01~0.04 mg O, I day'. The aggregates
retrieved from 5 m depth by sediment trap consumed the oxygen in the range of
0.48~0.69 mg O I"* day1, while aggregates collected from 20 m depth, 0.88 to 1.04 mg
O I-1 dayt. With these results, the HMW appeared not to be degraded in the water
column, instead they seemed to be concentrated and affected the sediment oxygen
demand.
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Agggase s 2 §71% Golelr vid]
A& “marine snow”, 35| A= “lake snow’gt3l 3}
g (Weiss et al., 1996), o] -2 34 T=XHo|r =23
NgEgaEe AdsA, 1 g £39 05
mm ol =719 §71% WAEel WAs BAE B
gt} o]u] ulc}ell A= marine snowel] ¢ oFEA 3} 47
EA o] FHETE Ao] 2 &4# A gt} (Gorden, 1970).
of SRTHE FHolx wA A} B3] mi-
crocolonyE o] glom, n|y &2 FAFx7t 7]
Q- -IRAAEA WY Axe deeldn
4= A 9ot (Alldredge, 1998). 121} o] 5 A& EFHA
E Ao Bajjolx 5Y o]Ate] Z= T} (Weiss et al.,
1996). 3] BOD Ftoz ZA|HE= §7]Eefo o] A=
BopzEe] FFod AR B 5 Ayl 2P
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Sgolt g2 A4 AR f718e) Qlow]
A Balell 71 AI7HE 2767 Wi Alidwe)
Aol A2F7] F5 olEe] AAEeA Aol Aka
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2 4~ (Total Nitrogen, TN)+= Alkalate persulfate=
23 & 7l=F YYo= autoanalyzerd o] g-3}e]
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Table 1. The total nitrogen, total phosphorus and chlorophyll a concentrations of water column and aggregates in Lake

Paldang.
Depth TN TP Chl. a Depth TN TP Chl. a
Watercolumn — “my" (mgl)  (mgn)  (mg/m?) Adgregates (m  (mg/)  (mg/) (mg/m?)
g zii g'ggg 2;; 0~5 31.95 3.43 27795
April, 1 : : : April, 1 ~

pril, 1999 20 156 0,026 16 pril, 1999 0~20 35.18 476 9044.8
Average 1.98 0.031 33.6 Average 33.57 4.10 5912.2
0 1 oo ss 05 1023 159 400
June, 1999 20 216 0.015 131 June, 1999 0~20 33.06 6.62 1668.0
Average  1.90 0.013 9.9 Average  21.65 411 1039.0
0 2.12 0.030 14.2 0~5 11.77 2.25 748.1
September, 5 257 0025 144 september, 0~20 2845 487 17845

1999 20 1.32 0.028 2.2 1999 ' ' '
Average 2.00 0.028 10.3 Average 20.11 3.41 1266.3
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Sediment trap©o. 2 3|43t aggregates A| &+ Al

a
aEae 2457 sla) BOD Wel B & 27 Akk

=3} 59 F9o] ALAERS winkler titration] 0.2 &3]3}
et
4 ot
1 9w

nF A&

EA g e] 22T 49 0m, 5mellA] 77} 2.23,
2.14 mg/lZ H®]$shA] Yebsta, 20 mel A 1.56 mg/l=
i G 2AE 9 6o 0mel|A] 1.89 mg/l, 5m
oA 1.66 mg/l, 20 Mol A= 2.16 mg/leo]gl L, 9 el|= 0
m, 5m, 20mel| A} Z+z+ 2.12, 2.57, 1.32 mg/l= Vet

Aggregate A|8.2] 9= 44 5m trap A 8| A] 31.95
mg/cm3, 20 m trapA| 23+ 35.18 mg/cm3Z EA|8 ¥}
13008 A= =74 z=AFE S 692 7% 5m trap, 20
m trapel| 4] Z+7z+ 10.23, 33.06 mg/cm3$3 31 942 23.54
mg/cm3, 56.90 mg/cm3=&. Y}elytt} (Table 1).

)%
EA oA EeleEE 49 OmellA] 0.037mg/l, 5m
oA 0.030 mg/l, 20mei| A} 0.026 mg/l.o.2 FA= T} 6

Yol = 0mel|A] 0.011 mg/l, 5mel|A] 0.012 mg/l, 20 me|
A]E= 0.015mg/le] 32, 9 ell= 0m, 5m, 20 mel| A 22+
0.030 mg/l, 0.025 mg/l, 0.028 mg/l= }e}ydt}. Aggrega-
tes Al2oAE= 59 5m A4 3.4 mg/l, 20 moj| A=
4760 mg/l 2 ZALE o] & AR 7|9} vlwd of 44
W x}o|7} TA] A3k, 6¥e= 5mollA 1.6 mg/icm?, 20
mol|A] 6.6 mg/em3Z eElRG T, 99 FAlAME mEql
5meol|A] 2.2 mg/cm3, 20 mel| A 4.9 mg/cm32e] A 3}7k-S
2ok EABAME 2E FAA 0me] A=
0.011~0.037, 20 mef| A= 0.015~0.026 mg/cm3Z 1}e}
v F2le] 5= A aggregates Alg7} E AmET
4400 =2 Aoz zAlE YT} (Table 1).

2.9€4% a

EA2dA P24 axEE 49 0melA 57.7mg/
m3, 5mel|A] 27.0 mg/m3, 20 mel| 4] 16.2 mg/m3= el
o} 6Yo= 0molA] 5.5mg/m3, 5mel]A] 11.1 mg/m3, 20
mell A= 13.1mg/m3¢l3. 992l A% 0m, 5m, 20 mo]|
A ZZE 14.2 mg/m3, 14.4 mg/m3, 2.2 mg/m3o. 2 AT
9lt}h. Aggregates 5% A|2.2] 5mefA]
2779.5 mg/m3, 20 mej| A= 9044.8 mgim32. FALE ¢l
69 A 5meolAE= 409.9 mg/m3, 20 mel| A= 1668.0
mg/m3z Yepbga, 71&Hel 9Yel= 5 mellA 748.1
mg/m3 20 mej| A= 1784.5 mg/m32] ZAz7kS wdoh
4 al] > ®3el AAE trap Buh Al AAE
trapell A o ¥ S JepigdE B Alse] A9x 4
Y 0mol|A] 57.7, 20mel|A] 16.2mg/m3=2 ZA}LE ¢, 6
43} 99L& 0m, 20 mol|A] Z+7t 5.5, 13.1 mg/m3, 14.2,
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Table 2. Oxygen consumption rates by different methods

Table 3. Oxygen consumption rates of aggregates to

in Lake Paldang. (Unit: mg O, - It - day™?) chlorophyll a. (Unit: mgO- - Chl. a™t - day?)
Depth| Water Concentrated Depth (m) O, Consumption
Date (m) | column by TFF Aggregates 05 017
April, 5 0.52 _ _0.48 _
1999 (Trapping: 0~5m) June, 1999 0~5 1.70
20 0.44 B 0.88 0~20 0.62
' (Trapping: 0~20m) Septermber. 1999 0~5 0.79
0 | 046 0.27 - eptember, 0~20 0.52
June, 5 0.44 _ Q.69
1999 (Trapping: 0~5m)
1.04
20 0.4 B (Trapping: 0~20m) Inl %}
0 0.4 0.53 -
0.59 . . -
fgg;ember' 5 0.42 - (Trapping: 0~5m) '{l\—%oﬂ /\*] é‘]—g‘%%}iqu T/H—ngl\—it A\..—/l\—% /Kg AC-} 6]'
20 | 04 _ 0.93 o] glort o] 5e] ABIE #71ERA ALAE &
’ (Trapping: 0~20m) =
=

22mgmie 2 PF4 a2l 3ol & Al8e|rHt} ag-
gregates A 87} 49~664] =2 ZHS W} (Table 1).

3. A% 2RF =23

HEAE
AN BOD &R FE Atbawsfon AbAsgl
o} BOD A% -2 Table 33} om, 2A7|7F F<t 04

~0.5mg0; - It - day~1¢3 o}

2)EFHIE

FFs B& TFFE o]g3le] 0.1 um~100,000 (MW
2 B32A7 F ArsnFe AT 13 241 4
o 2992 A4 AREFo] 0.12mg0; - I - day 1= 1}
B, 64 FAlAE 0.27mg0; - 171 - day !, 7}&A
ol 9elE 0.53mg0; - It - dayl2 ZAIE Y. o] &
32§ (12.590) 2 3HAFSHH, 0.01~0.04 mgO; - L -
day 'z TEA} H7]Eo] AmEE Ab4] e wl$

#93ek.

3) Aggregates

Zo}se] sediment traps X331 104 ZF 54
=l Aggregates A| 2o|A1e] AbA AR RS 49 5m trap
oA 0.48 mgO; - I - day?, 20 m trapel| 4] 0.88 mgO;
<17t - dayt2 vePgh 692 9= 5mellA] 0.69
mgO; - 171 - day™?, 20 m trapel|A] 1.04mgO; - I"1 - day!
2 AR, 992 5m, 20 mellA AR A Bl A
Z+Z+ 0.59 mgO: - I - day™%, 0.93 mgO; - I"1 - day~12]
e ngio

WEHAY, 3719 mie] dofut 4
A& $72& A8 ok (Wetzel, 1983). ¥l §-&

Ras] 2R B & AdEe] x 47180 ol w

2
>
g
i—";
)
2
>

a0 AN o] vehdr, #7144 AddielA A==
X
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mg/1e] Zkollx, Om Brl= 5m, 20mel|AH & &
vehfe] o] $alellA E2lA 3hehH Wl o8 4%
Aol HelAw e el Uk & 25
Me 227t TR o AlLe] A ge] 23eAME =
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o FeAtgom SEAAT ] FolEx o Alsd

Atarswers ARE, TFFZ 1254 533 499
53 #7159 AlRAREE 0.12mgo; - It - day !
Aol == 3l 0.01 mgO; - 171 - day e
wow AAlsld 697 9¥o® B3
49, Z+7F 0.02, 0.04 mg0; - I - day™! o]
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o] EAjsted glovt, TFFZ §53 79| 100,000
NMW~0.1um Z7]8] §7]&x"t EA3}7] wjEolet. 7
5 (1999) 0] AcF5 oA §-7] &S size frationdt & =3
gt B-glucosidase &4 2] WstE HW, 1&¥A A
(100,000 NnMW ~ 0.1 pm)e|4]&= 550~1,160 nmol - 172,
hr-1gd o1} 2] 3%} £ (1,000 (MW ~ 10,000 nMW)oi] A
1~14nmol - I"1 - hr'1=2 W 32 Zlo]gltt. u]A)
Eol #f71ES Edr] HeiMe f71ES Al edA
w3l sted MzeE B3 5 e 272 HEefef 3
w, w2bA] B-glucosidaset= AJe| Aol A v ¢- Fost &
4=o|} (Chrost, 1989). whetr] o] AF-ol|A] 4=t w3
2L BAE Rashes dHele &40 XA 5wl
il go] & Aoz Atgdu F 1¥A B4 )
o= v EE] MEo] aaE A3 Azte] 2
3 7] E| A M= e Bl &S Hal
1o}, vbdel 1097F sediment trapo 2 3
71 & (aggregates)®] 7d--ell:= 4ol 0~5
M AT F7|EE AALALTEo] 0.49 mgO,
<17t - day il ot 0~20m FH| A AR E el =
0.88 mgO; - It - day to] it o] 23t 732 647} 94
o= vebdel. o] Aol A aggregatese] 32 o]
233 AFR7 2o & velid =, aggregat-
es A7}&o] 0.8m/day oz FZo|A] 5m7A| W&H-E A
Qo= 69 A= AT} Sediment trape 10U 4ke]] 3
Fitemz trap vl = 7182 HA 169 oA
ol fhEelxl 718 ®Helgz & 4 il A2 Aite
2 20me]] AXF trapollX 3)4% aggregates:= A
35¢ oAl mtEe)Al f7]1E el oot webr Aba
42585 ZAHT doji= 5mellA] 353 aggregatess}
20mel|#] 3]4-% aggregates®] A A57F H=7] o
ol Abiwgo] e vepd Zloe ko
23} 5mef|A] 3]4=3k aggregates®] 54 adl F
Z=X 20mellA 343 aggregates =2 30%<ld], A
AW ES 70% SFolh(Table 2). ALALR &S 4=
A a g2 o] HH, Table 37} 2t} o 7oA 0~
20 meol|A] 3]4% aggregates®] AtAA®go] 0~5mel
A #4E R meh 9 W wes wolx Jen, A
Aoz x 6Y 3]4% aggregates’} ©] @2 AAE
4male Ao et ok 448 $71% 5 £
H7] 48 AES AR 2o BaE 3Rl
Pal=7] olele el Atk ook B3s A2
9| A4ARE(SOD)E 2A7 AT ul=w 19999
4Yo]|= 58mg0,; - m2-h1lz 5¥Y2] 1.6 mgO; - m2
-hrt 3ok =74 YJehda 6Ye]] 126mg0O; - m2 - ht
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2FseM f71E2] FHE Fotar] dsted §5
71 &3} sediment trapeo2 A3 F7]E 18],
ultrafiltration©. 2 %3t 78} §7]89 AlA: 4%
FE AL 452 avE U FTHALE F4

stk 24 ayEE 49 0m $A4olA 57.7 mg/m?
o2 71 =& zholela, oE A-eE 55~14.2
mg/m3o 2 ehdoh 44 5 me} 20me]] A X3 sedi-
ment trapo. 2 AT A8 P24 aFEE 549
Z+7} 2779.5, 9044.8 mgim3o 2 o} A AR} 6ul] oA
T weldla B Alse}l wlawatd 49m) o|Ate] w2
o EA 8 AAARES 04~05mg O - It
cdaytz A, AAEE F AjelE JfERA] et
=, 782 §7]1E2] AH$olE 0.01~0.04mgO;, - 171 -
day 9] Fto 2 EA} {7152 ALLE 719 ARFA
E3= Aoz vepdth 4 5mol] A5l sediment
trapo 2 A A3 AlFoA AbAAR S-S 0.48~0.69mg
O - It - dayto|9laz, 20 m Al A AAE AlBellA
= 0.88~1.04mg O; - It - day to]qic}. Al W2
7154 WEtE B, 5mellM AAR F71EY 454 a
=X 20mel|A 34E f71E2] 30% A=ou Albs
BE&2 70% $3Folth o AIAoA FdselAM =
oA A BZFTE o3t A FU1E F

2 F71ES S AkRE ARste] ) FH A E

A 7182 R A Ze Hod, AR Al: AR E

2

2 A7 1998d= & e 7zt
A4 X YA (FAIME 1998-015-D00214)e] A
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