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ABSTRACT

Seasonal changes in nutrients and suspended organic particulates were measured in the estuary of
Nak-dong River in relation to the black laver bed. Monthly measurements of water temperature,
pH, dissolved oxygen, nutrients (NHs-N, NO;-N, NOs-N, PO,-P and Si0,~Si) and organic suspen-
ded particulates (organic carbon and nitrogen) were determined at five stations from February
through December, 1970. PH varied 7.6-8.4 with an average of 8.0, and percent saturation of
dissolved oxygen were 71-147% with an average of 100.8%.

Studies gave evidence that Nak-dong River estuary is strongly enriched with nutrients. Concent-
rations of nutrients were: 0.13-12.54 pg-atoms/! (averaging 1.63 gg-atoms/l) for NH-N, 0.12-2.09
pg-atoms/l (averating 0.71 pg-atoms/D) for NO,-N, 3.46-56.79 pg-atoms/! (averaging 21.54 pg-
atoms/f) for NOs-N, 4.04-57.90 pg-atoms/l (averaging 23.79 ug-atoms/l) for total soluble nitrogen,
0.18-5. 05 pg-atoms/! (averaging 0.96 gg-atoms/I) for PO,-P, and 18.33-133.29 ug-atoms/I(averaging
71.57pg-atoms/L) for SiO,-Si, respectively. These nutrient levels were considerably higher compare
with other productive laver beds of Wan Do and Pyung-il Do in Korea or Ise Bay in Japan.

Concentrations of suspended organic particulates varied 55-648 ug/l (averaging 392 pg/D) with
organic carbon, 30-155 ug/! (averaging 92 pg/D with organic nitrogen, and its carbon-nitrogen ratios
were varied within 1.5-8.4 with an average of 4.6.
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Fig. 1. Map of present laver beds showing location of sampling stations for nutrients and suspended
organic particulates in the estuary of Nak-dong River.
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River, Feb.-Dec., 1970.

FEske] HESHY o

PR 45382 Beckman 9] Spectrophoto-
meter DU2 o} ¢} 8] 4 light-path 50mm 9] cell¢-
AHgstel EStE om, 2 SHke et
7},

NH-N <¢st2]{tst  Hypochlorite o ]2 4]
BgEe 2 B{LANFE o]A& Sulphanilamide
9} Naphthyl-ethylenediamine ¢ 2 #Esle, ¥
£ 543 myg ol Al EESS o} (Strickland and Par-

Annual ranges and averages of the variables in each station of the estuary of Nak-dong

T Station ! ~[
— ; 1 2 3 4 5
Parameter D i .
W. T. Range 5.2-26.7 5.6-27.5 5.2-27.5 5.2-27.0 5.7-27.5
°C) Average 17.7 18.0 18.0 18.1 18.2
Salinity | Range F 1.84-13.42 | 1.84-19.54 | 11.33-32.65 | 11113243 | 11.2631.22
(%) Average 8.78 1238 | 2215 22.61 ; 21.34
Range |  7.7-8.25 7.88.25 l 7.6-8.25 7.7-8.25 l 7.7-8.4
#H | Averaget 7.9 8.0 | 8.0 | 8.0
0. | Range |  5.29-6.77 ; 5.18-7.45 |  4.78-8.13 | 5.17-6.41 | 5.30-7.19
(mi/I) | Average, 6.06 | 6.03 | 6.19 ; 6.03 \ 6.07
O Sat. Range | 84.62-104.96 | 71.44-115.38 | 86.12-146.53 | 94.16-124.90 96.14-118.21
(%) Average 94.32 96. 47 l 105.21 104.60 103.58
NH-N Range 0.17-12.54 0.13-6.36 0.16-2.70 0.20-0.81 0.33-2.73
(pg-atom/l) |Average 3.65 2.39 0.85 0.46 0.78
NO.-N Range 0.23-1.87 0.21-1.31 0.12-1.58 0.23-1.30 0.19-2.09
(ug-atom/I) Average 0. 6 0.67 0.54 0.49 0.88
NOs-N Range 9.79-44.75 5.93-32.18 | 10.39-43.56 3.46-32.31 5.93-56.79
(ug-atom/I) |Average 25.24 20.12 23.13 16.05 23.17
Total Sol. N | Range | 10.46-48.53 9.05-33.25 12.04-42.25 1 4.04-33.50 6.64-57.90
(ug-atom/I) | Average| 29.84 23.03 24.22 | 17.00 24.84
PO,-P Range 0.29-5.05 0.39-2.15 0.19-3.42 0.18-1.53 0.20-1.73
(ug-atom/l) | Average 1.27 1.01 0.92 0.71 0.88
Si0,-Si Range | 34.66-132.77 | 29.63-133.20 | 29.06-128.11 ) 20.16-128.11 18.33-131.03
(pg-atom/D) Avetage; 79.85 66.70 | 66.51 ‘, 73.65 71.16
Org. C ! Range li 55.4-623.0 | 124.0-506.4 132.0-647. 6
Cug/) 1 Average, - 370.8 o | 390.4 415.7
Org. N Range 29.7-139.3 | 70.2-155.0 65.4-144.8
Cag/D) Average - 92.7 - i 86.5 87.0
Range 1.6-8.0 | 1.68.2 1.5-8.4
C/N Average - 4.1 - 4.7 5.1
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sons, 1968),

NO,-N Sulphanilamide ¢} Naphthyl-ethylen-
ediamine 0 2 FHEXA WE 543mpdd EE
39l el (Strickland and Parsons, 1968).

NO,-N Hydrazine:Cu 2] 8rHdl 28l A =
BMEe SERMoZ |MITAA MK 543 mpdA
sZ838tsl o (Strickland and Parsons, 1960).

PO,-P Molibdic acid, Ascorlic acid ¢} 3{g<]
Antimony o 2|8l A FHEAA HE 885 mpu o] A
FEE3 9+ (Murphy and Riley, 1962).

Si0,-Si Molybdate ¢} KA A BFCE] 9
A HEstd WE 810 mp o A FES 9 o} (Stri-
ckland and Parsons, 1968).

BEY FERE ZEK /S Glass fiber filter
(934 AH, Coleman)o] B3| J:H35e] Potassium
dichromate 9} #3}4t0 2 HEYS MAbAA, W
48 Dichromate 8] EI2& #HE 440 mpu ol A i
szdto] 5EB 39l o (Strickland and Parsons, 19
68).

B FsEE® K I/ & Glass fiber filter
(EBREERED S 28 BEIRETA oA S
Kjeldahl 8&fFo) 4 ¢+t2 o}z $#{ A A, Ninhyd-

rin 0 2 Fztel PRk 570 mpol A EEG
(Strickland and Parsons, 1968).
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Fig. 2. Seasonal variations of the water temperature in the estuary of Nak-dong River.
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Fig. 3. Seasonal variations of the salinity in the estuary of Nak-dong River.
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Fig.4. Seasonal variations of the pH in the estuary of Nak-dong River.
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Table 2. Comparison of some water quality parameters of present investigation with other study
in the estuary of Nak-dong River.
T i Station Won (1964)* } Present Study*?
Parameter e St. 3 St. 4 St. 3 St. 4
" Range 7.8-8.5 7.9-8.4 7.6-8.3 7.7-8.3
24 Average 8.2 8.2 8.0 8.0
00 St (5 Range | 71.8-123.2 88.2-113.8 86.1-146.5 94.2-124.9
2 Sat. (%) Average: 96.2 99.4 105.2 104.6
Range | 4.88-25.45 4.12-17.58 0.16-2.70 0.20-0.81
NHe-N (ug-at/l) Averge 9.59 8.36 0.85 0.46
Range | 0.07-0.75 0.08-0.58 : 0.12-1.58 | 0.23-1.30
NO:-N (pg-at/D) Average 0.24 0.41 | 0.54 | 0.49
Range | 2.11-6.89 1.85-7.43 10.39-43.56 3.46-32.31
NOs-N (g-at/I) Average 4.13 3.80 23.13 16.05
Range | 0.12-1.47 0.11-1.09 | 0.19-3.42 0.18-1.53
PO (ug-at/D) Average 0.53 0.39 \ 0.92 0.71
‘ Range | 8.0-125.5 6.7-100.5 29.1-128.1 20.2-126.8
Si0x-Si (eg-at/D) Average 45.2 26.0 66.5 73.7

*1: Values are based on the result of 12 monthly cruises from Nov. 1962 to Oct. 1963.
*2: Values of the present investigations are based on the result of 11 monthly cruises from Feb. to Dec., 1970.
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Table 3. Comparison of nutrient levels (range and average) of the some laver ground in Korea and Japan.
Unit: pg-atoms/!
Location Date NH,-H NO:-N NO;s-N PO-P \ Si0,-Si Author
Estuary of Feb. Mar. | 0.24-12.54 | 0.21-1.47 | 8.70-34.17 | 0.27-1.45 {18.33-123.56|Present study
Nak-dong River | 2nd Nov- 1.59 0.57 17.13 0.63 56.34
Pyung-il Do Oct. 1968~ | 1.20-4.73 0-0.05 1.14-3.22 0.09-0.30 | 5.51-11.45 | Won and
Feb. 1969 2.28 0.01 1.75 0.18 8.23 Park (1970)
Wan Do u 1.02-7.08 0-0-04 | 1.00-2.94 |0.03-0.64 |4.12-15.27
2.38 0.01 1.79 0.25 8.85 v
Esl%lary of Kdisvi)l,)_ QOct. 1967- 1 0.70-2.10 | 0.06-0.42 | 0.13-4.06 0-0.93 Kobayashi
Rogora 8nA 1| Mar. 1968 1.44 0.19 2.00 0.35 — | eral (1968)
Chita, Aichi Pref. 1 1.26-4.34 | 0.20-0.62 ’ 0.84-1.40 | 0-1.24 -
2.8, 033 | 118 0.33 | ”

o2 JT3te 2% BEYES BA] 4ol
Aol #HE =, HWHEBRF BMEL 96~99%c]A
105% AE2 o3ld #{mstz qo=, HEH
F5 NH,-NE o550 2 #idse] B
E 5T (1964) 9] JzfEs) 1/10~1/20 sl sl &
HEEE Ho g, ® NO,-N & 1~2 1%, NO;
-N & 4~5{%, PO-P & & 2{&713F B RE
A wke Fol VENY, RS AEMRFE M
EMBERS o $o] 28k WHIL R Ea
EBER 4oz gle AL €57 A
AL FRozAE 49 THEIKY WA
gk ¥ HRERE (Fi) Y69 RS #
Aolebz #HEd .

23 BET Ao HERERE 500~
3B SmEES BES el & BB
ol e ZE s FTHEGT - #h 19700, Hzkel
A= B RERED Bafke K3 W
N WLinE CUhFk 5, 196804 23S Wi
oa H 3% 2eh. o)Al gk EHIL HlR
9] NH-N o] #Er Fi 1,59 pg-atoms/] 2
A RS 3)IY Aot v g Wl v SR,
FHE 9 A%y AgnEREREdE g4 B2
Holxz, NO,-No FHBEE .57 pg-atoms/!
24 %p, FHERBERSGE BEESA gx, H
A9 Ag 3T MEHBER 2~318] BES
Ao a9z, NO;-No FiggpEs 17.13 pe-
atoms/l 24 & HEs ) g~ 5 B B
o Ve, BET RS Rk B#Rs 5

3] NO;-N 9] #iE7t T 0] Fiel .

83 PO,-Po FHhEs 0.63 pgatoms/l 2
A R, THERES 2.3~3.5%%, Ag 3/
HiraiEel oF 24%e WEE vEbd, IR
MEEe o8 FAY wigRd 45k FHE
SuEmo) BN Az dx AL ¢4 4
o
AR A (196D BE el BFBES BE
Hige] KES HRE Mg [y Wl A
WEKiEe N PO falEe Hml)ikets 8
3, W gl Z BES B =€ K
#i2 qamelA Al dejxl WJIke Bl &
& Kol A = @il A 23 AL Wela
orn], BRENI 2L BPdAE BEe AR
B R Sold (s Folxl & 3 B
= gl olElE FERE T KHIL HOolEdx
BEE Ao, EE 1< AT e FRIA
= 2% HEREL A FiEs BESH, &
s SAA EY TLY LuEel e
JdE ¢4F BmEASE ¢ 5 A BEE ML
st @A A3 Mg s W
Heemd s tE ABREO BToR KEOE
o] FEILERo] Lojntrh

3 AMIEEYE-S 3 EA el R
ERE (At T, R KERS 55~648 ng/l
ol gl A ey, FHTGEE 392 pe/lcl
o, w AHEE EEB S 30~155pg/l = HEEHSH
o fEHS) FfEiE 92 pg/loldh. o) BE Choe
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(1972)7 |ET Wi B Flkk R
& 35~3,785 pg/l (Fg 868 pg/D), HilikE =
FE 4~158 pg/l (F¥g 45 pg/D o} HBsHA 1BH
oA BB FRYET FBR R®E
BS BEINA Az, AEE EXEL oF 2129
MmE}. 28z o]AES C/N e 1.5~8.4,
5 4.6 024 BRILLAY 5 HOBE) ELR
B #5 A& dehilz gl
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