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Temporal and spatial variations of nutrient elements (ammonia, nitrate, nitrite, phosphate and silicate)
in surface seawater off the west coast of Korea were investigated during three periods of field survey
aboard R/V Eardo of KORDI (May 1995 and June 1996) and a patrol vessel of the National Maritime
Police (November 1995). In general, the concentrations of nutrient elements were lowest in June and
highest in November except for ammonia that showed the lowest concentration in May and the highest
in November. The results tell us that the development of thermocline and tidal front restricts riverine and
benthic supply of nutrient elements to surface waters in June in the offshore regions of the study area
which become nutrient-depleted due to phytoplankton bloom in spring. In late fall (November) the level
of nutrient concentrations of the surface waters of the study area become high due to vigorous vertical
mixing within the water column, which supplies nutrient-enriched bottom water to the surface waters.
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Fig. 1. Map showing the study area.
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citrate W} 4] oA sodium nitroprussideZ vl & 3} phenols}
chlorine &8 whg-Al7 ulghale] indophenold HAAIZI &
635 nmoj| A} EBEE ZAste] B3} rh(vandic and Degob-
bis, 1984). 7}e}e] GUFEL 0.45 um membrane LS A A
A5 BARE WERBAUN BHAG] Hel ohaye
(nitrite)} sulfanilamide % N(1-naphthyl)-ethylenediamine dihydro-
chloride 2 M A|A 543 nmol A FREE SAS I
™, A4 (nitrate)2 Cd-Cu FUA-E& FHAA o} G R 8
AAZL 5 oAb Aol osted A A tH(Strickland
and Parsons, 1972). 7+4H (silicateyS A] 8- ammonium paramo-
lybdates} WS-A]#A silicomolybdateS HAA|Z1 & metol}
oxalic acid& 33l &Aoo FANA sFgoz Ty
A7l B 725 nmelA FFEE SAJ e A 7S oH(Fanning
and Pilson, 1971). 3k <14H4 (phosphate)}> ammonium molybd-
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& &3 5lo] A eksl th(Murphy and Riley, 1962).
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A 8.5~10.0°CEIH 9.1°C), 119 ZAH1995 1190l 4] &=
12.2~14.9°C(H o 13.7°C), 18l 11 68 ZAK1996\3 68)ol| A=
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(B 32.7%0), 128131 64 ZAIME 31.8~32.9%(F T 32.
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Table 1. Physical parameters and nutrient concentrations in surface
seawater off the west coast of Korea: 1st Cruise (May 1995)

St. KP*  Water D. Salinity Temp. SPM POC
(km) (m) @) (O (mgh (B

2 248 55 32.14 8.81 7.2 1.61
3 224 55 32.17 8.63 33 1.93
4 216 63 31.98 8.48 224 0.62
6 264 49 32.17 8.86 35 0.95
9 328 63 3215 10.00 1.8 1.57
10 384 58 32.38 9.59 1.0 0.91
13 280 43 3205 9.90 10.2 0.69
17 176 29 31.94 9.35 10.4 1.40
19 184 63 31.99 8.94 6.7 2.10
18 160 53 31.96 8.67 14.2 1.22
St. NH, NO, NO, DIN** Si(OH), PO,
MM @M @M M) @M @M

2 nd. 8.70 0.76 9.46 3.56 0.44
3 nd. 7.87 0.76 8.63 3.34 0.53
4 nd. 7.30 0.64 7.94 4.45 0.74
6 nd. 3.14 0.36 3.50 278 0.62
9 0.96 0.23 nd. 1.19 2.67 0.28
10 nd. 0.81 nd. 0.81 1.32 0.36
13 nd. 1.60 nd. 1.60 0.99 0.25
17 nd. 9.79 092 1071 5.46 0.73
19  10.83 5.85 072 1740 3.22 0.61
18 2.65 8.70 101 1236 579 0.73

Table 2, Physical parameters and nutrient concentrations in surface
seawater off the west coast of Korea: 2nd Cruise (Nov-
ember 1995)

*KP: Distance (in km) from the coastal station off Inchon (St. 1
in the 2nd cruise)
**DIN=NH,+NO,+NO,
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% 14°C ooz & olZ Hg AE 2 %FZ(seasonal
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= Ao #ury 3 9viNakao, 1977).
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St KP* Water D. Salinity Temp. SPM PGC
(km) (m) o) (O (@mgh) )
1 0 5 31.41 122 212 1.4
2 84 15 31.93 14.2 5.15 3.0
3 172 18 3221 14.2 12.31 1.4
4 252 35 3242 13.2 2.51 4.0
5 336 57 32.85 12.5 1.65 9.2
6 368 60 33.50 12.3 0.76 12.1
7 512 75 33.19 12.6 0.64 15.1
8 584 77 32.54 13.8 0.86 14.1
9 664 78 3271 12.8 1.02 142
10 604 80 33.07 14.8 0.57 239
11 600 72 33.51 14.1 0.45 11.2
12 616 59 33.49 14.7 3.14 2.3
13 472 34 3332 14.9 1.55 3.6
14 352 26 3343 139 119 3.6
15 300 38 33.23 14 1.69 1.8
16 216 45 32.60 14.2 6.29 15
17 128 30 32.07 143 13.62 0.6
18 40 32 31.75 13.9 8.1 0.8
St. NH, NO, NO, DIN** Si(OH), PO,
M) @M @My @M @M BM)
1 16.12 20.53 2.03 3868 1191 093
2 7.4 12.84 0.1 20.34 6.94 0.73
3 6.86 12.83 0.16 19.85 11.11 0.86
4 7.02 10.72 0.06 17.8 9.35 0.79
5 7.63 7.84 0.06 15.53 8.23 0.66
6 4.49 3.56 0.2 8.25 5.98 0.59
7 4.95 2.07 0.1 712 3.74 0.38
8 5.95 nd nd 595 0.53 011
9 7.02 nd nd 7.02 1.49 0.25
10 595 nd nd 5.95 2.54 0.11
11 4.34 0.74 023 531 1.41 0.25
12 4.95 4.88 0.51 10.34 6.7 0.52
13 587 3.14 0.92 9.93 13.11 0.38
14 7.4 1.55 0.18 9.13 4.22 0.25
15 6.1 4.96 0.37 11.43 4.7 0.52
16 6.79 7.18 0.12 14.09 1231 0.59
17 8.93 11.98 0.06 20.97 10.31 0.59
18 526 12.64 0.16 18.06 10.63 0.73

*KP: Distance (in km) from the coastal station off Inchon (St. 1
in the 2nd cruise)
**DIN=NH,+NO;+NO,
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A M (tidal front)e] FAHE FEeE FAHLE YutFe
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(Seung et al.,, 1990). whebx B A3xAGe d@EE $L3
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Table 3. Physical parameters and nutrient’ concentrations in sur-
face seawater off the west coast of Korea: 3rd Cruise
(June 1996)

St. KP* Water D. Salinity Temp. SPM POC
(km) (m) @) (O (mg) (%)
3 136 47 31.77 12.06 14 15
4 168 55 31797 1181 18 1.2
5 208 62 3183 1182 11.5 1.6
6 248 55 31.80  11.69 18.7 0.5
10 336 50 3209 1779 7.8 2
16 400 69 3241 1944 3.1 11
17 448 73 3237 1897 6.6
18 500 82 3275 20.61 3.6 53
19 552 80 32.8 20.25 27 6.4
20 592 76 328 20.53 1.7 11.0
21 656 76 3294 2021 35 25
22 520 77 3293 20.69 253
24 416 64 3254 2035 3.7 2.8
26 332 64 32 16.24 43 1.9
27 304 38 3205 178 10 2.6
32 392 64 3276 19.46 1.6 9.2
33 456 71 3274 204 6.8 0.9
35 340 44 3191 1551 82 03
37 244 48 3285 1118 18.1 16
St. NH, NO, NO, DIN** Si(OH), PO,
@M @M @M M) @M M)
3 6.23 1.07 0.09 7.39 1.06 0.42
4 1.01 nd 1.01 1.07 0.22
5 2.53 2.46 nd 4.99 0.68 0.22
6 1273 0.96 nd 13.69 0.81 0.77
10 2.97 0.39 nd 3.36 0.68 0.22
16 4.48 112 nd 5.60 1.07 0.17
17 1.27 14 nd 2.67 12 0.22
18 191 0.28 nd 2.19 0.81 0.12
19 5.10 0.25 nd 5.35 0.8 0.1
20 0.69 1.89 nd 2.58 0.94 0.1
21 333 0.46 nd’ 3.79 0.93 01
22 2470 1.18 nd 25.88 1.82 01
24 2.62 1.57 nd 4.19 0.8 0.22
26 1.63 0.42 nd 2.05 2.08 0.07
27 5.04 0.22 nd 5.26 0.81 0.17
32 6.25 2.03 nd 8.28 0.55 0.1
33 2.05 0.35 nd 2.40 131 0.12
35 0.68 0.32 nd 1.00 1.82 0.12
37 2.19 0.53 nd 2.72 1.06 0.17

*KP: Distance (in km) from the coastal station off Inchon (St. 1
in the 2nd cruise)
**DIN=NH,+NO,+NO,
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59 2A1e] A9 0.6~21 AT 1.3%)9 B985 vz, 119
ZANME 06~239%FET 69%), 12ln 68 ZAJM=
0.3~11%(H 7 3.1%)2M(Table 1, 2 and 3), 119 ZAMA] 7}
2 #& Bojx 59 FAPAA 71 2 & Bolm ot

A

Bepao 7 E¥(Fig 322 Y 59, 119 2 6¥ %

4
£ dedolonny Jsdos U 42AY 5

N
O~
B
_(&
=
32
L 9

2gEe) ol F2 FPo2REe
TH=E=E @

g ) FHED FFAE 2 A

23E ez shaA YAz S A% B 5 9

USL & 4 U} B $4EA F
Tm e T
o
F fr1gxe FUA BEE A2 F4E4E

Ugi."
ot
_‘.’fé.

i
e
=
it
o
Oﬁ.':
o
L
hu
et}
=

A
o
£
)
rir
re,
22
2
lo
o

e
Jo
il
U
it
o
&
-z
A

B 2
o
g

Aol 744 69 A7) TFo] 7Y =R SE E
P =5 2¥E Bol1 9ok §7g%
oty 9 ¢id e 14 AZE 3 A
7t Bk goy oA 119 AN B2 BEE
wol1 gith YAE frlekiE F2 vH2lol, BFAE, v
23R 5o AEA S Y8V B2 E(organic detritus) &
o8 A (Xiuren et al., 1990) o|FA T9€ YRE F7]
B2 5 Fo Al diE A HAER o YEY
o7} H7u uieell HAH 1, YR 53 (water column) V]
oA Eage] JUFE AeSA T E(recycling) L& it}
(Williams, 1975). 119 ZAMA] §71ek4re] §ako] o)A
B3] 52 RY¥E Ho|= AL BHA JEH) A 8 F
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