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Abstract @ In order to understand the seasonal change of phytoplankton as well as the effect of water physico-chemical parameters, we investigated
18 stations in coastal areas of the East Sea in February, May, August and November in 2009. The taxa of phytoplankton observed in this study were
classified as 37 Bacillariophyceae, 22 Dinophyceae, 1 Euglenophyceae, 3 Dictyophyceae and 1 Cryptophyceae. Phytoplankton abundance ranged fiom
1.2x10° cells/L to 246.6x10° cells/L(with a mean value of 24.8x10° cells/L), the highest biomass was observed in May. The dominant species were
Leptocylindrus danicus, Chaetoceros affinis, Pseudo-nitzschia pungens, Thalassionema nitzschioides and etc. Pearson's correlation co-efficient between
phytoplankton abundance and other water parameters showed the positive relationships with pH, DO, Secchi-disk depth, and SS, the negative
relationships with SiO>-Si. Seasonal patterns of phytoplankton dominant species were affected by the characteristics of water masses based on T-S
diagram analysis. In particular, phytoplankton distributional patterns were related with water temperature in May and salinity in August, respectively.
According to the result of MDS(Multi-dimensional scaling) using the phytoplankton abundance and species composition, the spatial distribution of
phytoplankton were characterized with Ganwon(Group A) and Gyeongbulk(Group B) at the coastal areas of Jukbyeon or Uljin.
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2 ARt A= Al7lel wet xfel7b A YERdTE  ADO)E AdelA sigE &4 Wl 1A S - Winkler
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| HIHE A A= T3] FH-dAeke] AEZYHIE T+ Fig 1. Map showing the sampling stations of the coastal areas of
11} (Shim et al., 1992; Oh et al., 2004; 2008; Kim et al., the East Sea.
2014a), -3HF7F wApshs A oM Y] HEEFAE
A AT (Park et al, 1991) 5o FFH o] it} =3 SFajgr  Table 1. The location of sampling stations in each area
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2004a; 2004b; Kang and Choi, 2002; Kang et al., 2002; 2005). —L E02  Sokcho 38°11°59” 128°36°18” 2
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Tt AlF AR B 1288 0] 8319 CTD(SBE 19 plus)  E17  Gurongpo 35°59'52°  129°35°17° 38
2 ZAs9on, 385 99 B8 A7 A ]‘; ¥=3 EI8  Gampo 35°42°55"  129°29'45" 22
A Sl A Y27l 2H4=7](Niskin sampler)E ©]-&-3}A ). =2
A2 3 e T A Al E W H (Ministry of Land, Transport and % YA (DIN(NH,-N, NO»-N, NOs-N2| 3}), DIP, SiO,-Si)< &
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Table 2. Surface Water parameter in the coastal areas of the East

Sea in 2009
Parameter Range Mean+SD
Temperature( C) 6.07-26.59 16.23+4.96
Salinity 29.98-34.35 33.24+1.15
pH 7.98-8.33 8.10+0.07
DO(mg/L) 7.22-10.16 8.37+0.68
DIN(uM) 0.34-20.18 5.43+4.13
DIP(uM) 0.01-1.30 0.35+0.27
SiOx-Si(1UM) 0.11-19.95 7.39+4.77
Chlorophyll-a(ug/L) 0.01-4.38 1.32+0.79
Transparency depth 4.0-18.00 8.00+2.67
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Fig. 2. Seasonal variation of DIN, DIP and SiO,-Si in the coastal
areas of the East Sea in 2009.
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Fig. 3. Seasonal variation of phytoplankton abundance in the

coastal areas of the East Sea in 2009.
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o= & Feo=Z A BHaGolA HEZF[S Prorocentrum T3l g 23S AEZHAE Uigh Hae mEd
micans®t Prorocentrum triestinum®] $-7 ZdstPow, 7 1980t Fol= 185F 0% HuEom A 124F 2] F
Y sANA AE SR AN E Leptocylindrus danicusSt 27, 5659 SFHRZ7}o] &3 2 (Shim and Lee, 1983),

al
Chaetoceros affinis, 735 T3 o]'FACtN A= Chaetoceros 1980t THF FAL A= 190F©] & 3}% tH(Shim et al,
aﬁinis% Pseudo-nitzschia pungens7]' =88] U} 5¢3} g 1995).
Aol 4 EFd3 Chaetoceros affiniss= Chaetoceros lorenzianus
o A EE R e Al = Edske drbd R 40

A g0 tHPark et al., 1991; Karawada, 1965; Matoda and Marymo,
1963). 118+ E1(ARDNA E12(F3E) A<tell Cryptomonas 5 30 f
.8 FAE] Bou Fib olgelleln U $4F g
o] ZdatA| ekokom AL 3 10 cellsL o]t wil§- G Z 90t M
gt g
G 10 |

3.3. AE2EYIES =4

AR 5 QA 3 AEERIAEY T4 T o4 0 ' :
FO 2 Fig. 4] Yepd vle} o] A 1F37(Bacillariophyceae), Feb. May Aug. Nov.
9} B 27+ (Dinophyceae), = &l 1327} (Euglenophyceae), T2 DBacillariophyceae @Dinophyceae 8Euglenophyceae
A % % 7}(Dictyophyceae) 2 23 B % 73(Cryptophyceae) % 571 mDictyophyceae  BCrytophyceae
el Edstglon, A 35T 20 2%, 59 Fig. 4. Seasonal variation of species composition of
ol 33F, 8doll 33F, 1149l 365°] =dste] 11 =dF phytoplankton in the coastal areas of the East
o] 7} ¥k, 2ol &3 F o] 7 A ATH(Fig 4). A Sea in 2009.
T wEcte] £ AEERAEY T T 385 64
Follon, EFTHEE Aol F 37% Edste AA Fo wFFERl gAY JHERA FUFoE v
ZATTNA 57.8%5 AA s oH, 2 o GHEF  Sls u ATFE A7 ATl Blal oF 173 F o
7} 2% Fdste] HA FELTAA 344%E A EATE =@ ol AT F Aol A FAA
29 fFEFAUERR 1, TEAEERR 3T, 2HEERF 1T AT AR YE AFE sACl FA i 2 Aol A
=dskeltt = A A Rt A AREA AR 3 A

Table 3. Spatial and temporal variations of dominant species of phytoplankton in the coastal areas of the East Sea in 2009

Stations February May August November

EO1 Pseudo-nitzschia dellicatissima Chaetoceros dffinis Prorocentrum micans Cryptomonas sp.
Chaetoceros didymus Prorocentrum triestinum

E02 n n n "

EO3 n " " "

EO 4 n n n "

EOS n " " "

E06 n n n "

E07 Eutreptiella gymnastica Leptocylindrus danicus
Chaetoceros affinis

E08 n n
E09 n n n "
El10 Lauderia annulata
El 1 n n n "
E12 " Leptocylindrus danicus Chaetoceros dffine
Pseudonitzschia pungens
E13 " " " Pseudo-nitzschia longissima
Thalassionema nitzschioides
E14 n n n n
El5 Chaetoceros pseudocurvisetus
El6 "

El 7 n n n "
El 8 n n n n

Pseudo-nitzschia dellicatissima
"
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T3 At =3 SAo mE AEEdas ¢45Y A4 ¥E
ztelel 71918k o2 Wiltk 590 S9-4stAM 2 SAEEE UEbH Lepiocylindrus
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g. 5. Rank of phytoplankton abundance in the coastal areas of
the East Sea in 2009.
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Table 4. Coefficients of the pearson correlation between phytoplankton and surface water parameters in the coastal areas of the East Sea

in 2009
Temp. Sal. pH DO DIN DIP SiO»-Si SD SS Chl-a Phyto.
Temp. 1 -0.887*%*%  0.267*  -0.545%*  -0.492%* -0.192 -0.720%%* -0.178 0.095 0.115 0.179
Sal. 1 -0.220  0.573**  0.406**  -0.007 0.490** 0.240%* 0.037 -0.250* -0.091
pH 1 -0.014 -0.062 0.225 -0.208 -0.187 0.053 0.375%* 0.243*
DO 1 0.163 -0.140 0.097 -0.073 0.276* 0.035 0.256*
DIN 1 0.239* 0.652%* 0.297*  -0.363**  -0.100 -0.075
DIP 1 0.448** -0.035 -0.070 0.280* -0.230
SiOx-Si 1 0.229  -0.321**  -0.033  -0.434**
SD 1 -0.206  -0.444**  -0.183
SS 1 0.174 0.251*
Chl-a 1 0.245*
Phyto. 1

*: p <€0.05, **: p <0.01
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et = A A o] Atk (David, 1995; Jung et al., 2012).
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o] uj T 10T HAF2 E07(E )

AH 7152 Pseudo-nitzschia dellicatissima| ¥ Eutreptiella

gymnasticaZ $-74%5 0] B} A TH(Table 3). 5E-2 24.82-25910,
(G& 1138-17.08C, Q& 33.84-34.12)0 WEEE WY
J& e AT

2ZPaEe dohtiEsse £3 54
3l 2 15T AFQ E1(F2) A4 ol $HTE
Chaetoceros affinisSt Chaetoceros didymus} 2.1}, E12($-X)
A7 ool M= HE ] Leptocylindrus danicus= W} HA
AL =3k ST 89 HeEdasE oy 5L
20.24-22.380(2 21.89-25.25C, 9% 30.54-32.80)¢] tiwpdiit

ol 548 wila, olw) g AEEFAE2 Prorocentrum

R )

micans®} Chaetoceros affinis, Chaetoceros lorenzianus S
b A FF o] A tH(Park et al., 1991; Karawada, 1965).
W% 21230 = Prorocentrum micans®} Prorocentrum
triestinum®©], 20-210, W N Chaetoceros affinis7} 552 S
2 B¥3aL, 9 Leptocylindrus danicus®} Pseudo-nitzschia
pungens?t AGHZ Th2 7 Sd3IGTh 882 I FEV}
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Table 5. Distinctive values of temperature and salinity for water
masses in Sokcho, Jukyyon and Gampo along the eastern

coast of Korea(Jeong et al., 2013)

Water mass ~ Temperature(C) Salinity Density(ot)
TSW 20.0-28.3 31.04-33.75 {23.85
TMW 8.1-16.3 33.00-34.49 24.93-26.27

NKCW 1.8-9.4 33.78-34.42  26.59-27.30

O Pseudo. dellicatissima
| O Eu. gymnastica

O Lau. annulata ,
O Ch. pseudocurvisetus

3 34

«

O Pro. micans, Pro. triestinum O Cryptomonas sp.
1 10O Pseudo. longissima,
Thala. nitzschioides

O Pseudo. dellicatissima

“lo Lepto. danicus, Ch. affine

O Ch. affine, Pseudo. pungens

30 31 32 33 3 3530 31 32 33 35
Fig. 6. The distribution of phytoplankton dominant species on the
T-S diagram. Water mass by the definition of water
temperature and salinity. Tsushima Surface Water(TSW;
1), Tsushima Middle Water(TMW; E|), and North

Korean Cold Water(NKCW; [l)(Jeong et al., 2013).
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3 AEZHIE 4T HEE g€ Mg FREA e
5T}, Shim and Lee(1987)% A& &% B 374809 A
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