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Abstract - The physico-chemical characteristics and the concentrations of chlorophylls of coastal
seawater were investigated to know the seasonal variations of biological oceanographic environ-
ments in the Islands of Ullungdo (U) and Dokdo (D). The samplings of sea water according to
different depths were performed four seasons (May, June, August and November) in five stations
along the coast of Ullungdo Island and 3 times (June, August and November) in three stations
around the coast of Dokdo Island. The seasonal variations of sea water temperature showed that
the formation of thermocline in August was distinct in comparison to the other seasons. The sea
water in the surface was influenced by low temperature-high salinity in May and with high
temperature-low salinity in the investigated area. The amount of seston was high in May (5.3~
15.0 mg/1) and was low in August (1.4~4.9 mg/l) in Ullungdo Island. For the nutrients of sea
water in Ullungdo Island, the concentrations of nitrate and ammonium were higher than Dokdo
Island (nitrate-max. of U in August : 0.10~11.50 ng/l, max. of D in August : 2.92~8.10 pg/l;
ammonium-max. of U in November : 14.18~20.69 ug/l, max. of D in June : 0~ 1.78 pg/l). The high
concen-tration of chlorophylls showed on the deeper layer from 30 m to 50 m in August (U 30 m:
0.85 ug/l; D 50 m: 1.02 pg/1), while the concentrations of chlorophylls were even in May, June and
November in the deeper layer of surface layer. In conclusion, the establishment of thermocline in
deeper area of the euphotic layer in August was a trigger for the development of phytoplankton,
while the complex physico-chemical system by diverse currents and vertical mixing of sea water
in the area induced the even distribution of phytoplankton in both epilimnion and hypolimnion in
May, June and November.
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Fig. 1. Locations of investigated stations in the Ullungdo and the Dokdo Islands.
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Fig. 2. Vertical distributions of sea water temperature (°C) in the Ullungdo (A) and the Dokdo Islands (B) (m: May; o:

June; ®: August; ©0: November).
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Fig. 3. Vertical distributions of salinity (%.) in the Ullungdo (A) and the Dokdo Islands (B) (m: May; o: June; ®: August;

©O: November).
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Fig. 4. Vertical distributions of pH in the Ullungdo (A) and the Dokdo Islands (B) (®: May; o: June; ®: August; O:
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Fig. 6. Vertical distributions of seston (mg/1) in the Ullungdo (A) and the Dokdo Islands (B) (s : May; o: June; ®: August;
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Fig. 8. Spatio-temporal distributions of nitrate (NOs-N) concentrations in the Ullungdo (U) and the Dokdo Islands (D).
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Fig. 9. Spatio-temporal distributions of nitrite (NOz-N) concentrations in the Ullungdo (U) and the Dokdo Islands (D).
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Fig. 11. Spatio-temporal distributions of silicate (Si02-Si) concentrations in the Ullungdo (U) and the Dokdo Islands (D).

£ A7 Rd (Fig. 13), €59 5= AAHAAM A9
Hléﬂ FEE B, E5x0A 599 Ay A4E
2}olE BolA] kot 699 A% Eéoﬂf‘i 0.66
ug/li 3, Al wet ghast) 84 AS 4
A 30me| A 0.85uglz 714 =2 8 Rglow 11
Yoz BZA 0.79ugl2 /M g S=oM = 6
43} 1198 £33 50m pAeA 8dellE f4& o
2 4549 Fo] F7H 50 m A4elME 1.02 ugl
2 2L F 7P 22 48549 = velle
59 FxoA 890 T Aol A2 X
A AFAE af TR B olRE 239 22 £
2 Qg eop3e] YA £330 HAskE 3l 4
FEFe Aol —.—9—‘#‘3«1 offjol] FH3t, °IT:‘1‘P
$2%%0] 445 o EXjsted 71AIH (Fig. 2).
2 99 AAE ¥wH 4o @f‘&ﬂ gt 253
Az ¥ =T YAV 2 2E SAelM 2
£ F7=9 ‘E‘E‘é‘ Holx Aoz *37—}%11;}.
ARA Hdeg=e] wEE v UA 5= 84

Fol

o] 3 PFE= HY(0.69~0.85ug)E Jel) 1, 59
ol HA%= W (0.59~0.61ug/DE JePAt} (Table 3).
ExoAE 84Ye) 0.56~1.02uglz2A 71 & 2%
Q3,649 0.56~0.59ug1zA 714 & 25 HoyS
ellc} (Fig. 15). 5499 A& Iz 731
Aoz Yo =xg Hel AL seston?] ¥ HE
2 Q% TP A3tz HFAPAEe] AHedoz
zb-a-slg ol (Figs. 6, 7). 114 9] 2 FANLe] 5=
29 3oz Qg ¥ obAAN, FANIH UA
9 =9 P seston FERE 3 FHPE FItR
Al gZeaEe] Yilo] Zrig Aoz A7 BE
L1 s gell = R XEEFIEL AV 34
of dizF WHAle] Aot (Harvey 1955), o] 8} 2
dubd o ofofgo] FRI AN U] FTH
3 A= A BEFTEY AAte] & £ U B
2E 2 i} (Sze 1998). 2% FglllA o E(8Y)d
AL mZol YA E F2UF 0= 3o, 243 W
o TR gzt YR o8 A Ze R EOm)



436 Hxlgh- =2 - x4 E - YolF - Y

M J A N M

PO,-P (uo/l )
u3

25

e~

30

Depth (m)
&

W o
=000 B>

L

s S

U4
:Jl;~< A\ N T‘o’l;’ \“T N

Fig. 12. Spatio~temporal distributions of phosphate (PO4-P) concentrations in the Ullungdo (U) and the Dokdo Islands

).

NN Al EEFFIES] YArFo] FobA 1, At g
Aol WA e ExdME 7FE 1Y) £39 &£F
22 AAatzto] Fopxlvtn Wi

ole} 2L ANE E=dof - FAIIFFHANA 19979
T4 delA 8Yxol| AR ExMY QB4 a0 FES
vebd Aaksl FAF 6l kAR 1999).

dE4 b9 R 5Y EEE AH 49 B2
A 1.25ugN 3, H A 119, AAH 19 4] 5mellA
0.50 ugld et (Fig. 14). A M) HHHNE B &5
24 540 A B Fx 99 (0.69~1.00 ugl)E
Yvebd 3, 60l 1A e = $](0.69~0.80 pg/l) S
Byt g8 Sz 1149 0.87~0.98 ugle} 74z+
2 yeE vepd

AE5A o FNFE 59 5= AA 49 BFoA
1.30 ug, F A2 119 A 19 44 20mollA 0.82
uglK et (Fig. 15). 54 ¢ AAH Q] W3 A= &
=04 849l 1.03~1.08pgNd == FH3Ze VY

el 3, 59 A7k (0.84~0.86 pg/H) e YRl Sx
ME 116l H 37k (1.00~1.18 pg/l)& Jebic
(Table 3).

W54 b9 FEE HS Fol ¥z ABTEFIES
ol FEFE uisin, 454 8 ¥ F=E &
A % (pyrrophytes)t} 37 % (chrysophytes) 52 M=z
FAES AEEFIEESY] EXE guiFoz 6%
5= 44 49 83 Fig. 109X ¥ P29 %257
9 2351 @A wimA @2 ok dHz dpz
AEEFIEY YEF] o] A7l ExIALSE &
4 sl (Fig. 15).

g 229 55 9L FHH (1973)9) 7|Fel
o3t g5 af] A FE7F Lugl ol3fe|l =z vl
A ARGl ¥ & 4 Yo wE HYge
BEH] A8 S s FgR A7 A&
22 o]FojHof & Helnt.



Seasonal Variations of Sea Water from Ullungdo and Dokdo Islands 437

Table 3. Spatio-temporal distributions of phytoplanktonic pigments concentrations. Standard deviation in parenthesis

(ng/)
Depths Ullungdo Island Depths Dokdo Island
(m) M J A N (m) J A N
Chl. a 0 0.60(0.00) 0.66 (0.20) 0.72(0.03) 0.79(0.14) 0 0.59 (0.05) 0.56 (0.00) 0.84 (0.06)

5 0.60 (0.01) 0.61(0.09) 0.71(0.02) 0.70(0.11) 5 0.57(0.03) 0.56 (0.01) 0.77(0.02)
10 0.60 (0.03) 0.60(0.12) 0.70(0.02) 0.72(0.11) 10 0.57 (0.03) 0.56(0.02) 0.78(0.02)
20 0.60(0.03) 0.57(0.03) 0.73(0.03) 0.72(0.10) 30 0.57 (0.02) 0.59(0.01) 0.77(0.02)
30 0.61(0.04) 0.56(0.03) 0.85(0.21) 0.72(0.07) 50 0.59 (0.01) 1.02(0.32) 0.80(0.00)

Chl. b 0 0.67 (0.00) 0.80(0.25) 0.90(0.04) 0.76 (0.12) 0 0.73 (0.06) 0.66 (0.00) 0.98(0.06)
5 0.68 (0.02) 0.75(0.10) 0.91(0.05) 0.77(0.17) 5 0.68(0.01) 0.68(0.02) 0.87(0.01)

10 0.69 (0.05) 0.74(0.14) 0.89(0.04) 0.79(0.13) 10 0.67 (0.02) 0.68(0.02) 0.90(0.06)

20 0.67 (0.02) 0.70(0.03) 0.89(0.04) 0.80(0.12) 30 0.69(0.02) 0.69(0.01) 0.88(0.04)

30 0.68 (0.01) 0.69(0.02) 0.90(0.02) 0.82(0.12) 50 0.72(0.05) 0.81(0.06) 0.93(0.08)

Chl. ¢ 0 0.85(0.02) 0.94(0.20) 1.08(0.12) 0.93(0.11) 0 0.92 (0.06) 0.83(0.02) 1.18(0.04)
5 0.86 (0.05) 0.95(0.16) 1.06(0.02) 0.92(0.12) 5 0.88 (0.04) 0.85(0.04) 1.00(0.03)

10 0.86 (0.06) 0.91(0.15) 1.04(0.07) 0.96(0.07) 10 0.87(0.03) 0.84(0.01) 1.06(0.07)

20 0.83 (0.02) 0.86(0.07) 1.03(0.06) 0.97 (0.08) 30 0.92 (0.06) 0.86(0.01) 1.03(0.05)

30 0.84 (0.01) 0.890(0.02) 1.08(0.07) 1.01(0.07) 50 0.91(0.09) 1.02(0.04) 1.09(0.08)
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Fig. 13. Spatio-temporal distributions of chlorophyll a concentrations in the Ullungdo (U) and the Dokdo Islands (D).
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Fig. 14. Spatio-temporal distributions of chlorophyll b concentrations in the Ullungdo (U) and the Dokdo Islands (D).
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Fig. 15. Spatio-temporal distributions of chlorophyll ¢ concentrations in the Ullungdo (U) and the Dokdo Islands (D).
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