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Abstract — The variations of physico-chemical factors and the species compositions of phytoplank-
tons wer e investigated to analyze the marine ecosystem at the depths during summer in the coast
of Dokdo (stations DOK 1-3). The mean values of conductivity (48.9mS cm-1), salinity (32.9 psu)
and total suspended solids (57.9mg L-1) were the highest in DOK 1. The biomass (Chl-a) of
phytoplanktons was the highest in the surface of DOK 1 (2.61pug L -1). By the means of physico-
chemical factors (salinity, turbidity, Chl-a, TN, TP and Si), the water estimated in the coast of
Dokdo was mor e eutrophicated than that in 2008. The phytoplanktons were a total of 42 species
in Dokdo, which were composed of 33 species(78.6%) for Bacillariophyceae and 9 species(21.4%)
for Dinophyceae. The standing crops of phytoplanktons were the highest (18 x 10°cellsL 1) in the
surface of DOK 2 and in the surface of DOK 3, whilethey werethe lowest (2x 103 cells L ~1) at depth
of 40m of DOK1 and at depth of 30m of DOK 3. The dominant species of phytoplanktons were
Chaetoceros castracanei (6 x 103 cells L-1) in the surface, Rhizosolenia alata f. gracillima (3x 10°
cellsL 1) at depth of 20 m and Protocentrum compressum (4 X 103cells L -1) at the depth of 30m of
DOK 1. At the surface of DOK 2, the dominant species was Bacillaria paxillifer (6 x 103cells L-1),
while it was Hemiaulus indicus (12 x 10% cells L -1) at the surface of DOK 3. The DOK 1, which is
affected by upwelling, whirlpool and circulation due to the East Korean Warm Current, was the
most eutrophicated water body among three stations. The monitoring of marine ecosystem in the
coast of Dokdo should be continued to propose the alternatives for water quality and species
conservation and to purify the eutrophicated water body due to artificial pollutants as well as
natural effectors by the global warming, the climatic change, etc.
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Fig. 1. A showing the sampling stations in the coast of Dokdo of
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Fig. 2. Vertical of environmental elements according to the depths in the coast of Dokdo of Korea, on Sept. 6, 2009.
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Table 1. Phytoplankton compositions and standing crops on September 6, 2009 at DOK 1 in the coast of Dokdo (+: lessthan 100cellsL 1)

DOK 1 (cellsx 103 L-1)

Species names

10m 20m 30m 40m

Chaetoceros affinis 1
Chaetoceros atlanticus

Chaetoceros castracanei 6
Coscinodiscus centralis +
Coscinodiscus perforatus

Guinardia flaccida

Hemiaulus membranaceus

Leptocylindrus minimus

Licmophora paradoxa

Melosira juergensii

Nitzschia longissima var. reversa +
Paralia sulcata

Pleurosigma delicatulum

Protocentrum compressum

Protocentrum micans

Protoperidium brochii var. inflatum
Rhizosolenia alata f. gracillima 3
Rhizosolenia bergonii

Rhizosolenia robusta

Rhizosolenia setigra +

+
+

Species number

Standing crops 10
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Table 2. Phytoplankton compositions and standing crops on Sep-
tember 6, 2009 at DOK 2 in the coast of Dokdo (+: less

than 100cellsL 1)

DOK 2(cellsx 103 L)

Species hames
om 10m 20m

Bacterastrum delicatulum +

Bacillaria paxillifer 6

Bellerochea malleus +

Caloneis crassa 2

Chaetocer os deversus +

Chaetocer os peruvianus 2

Cocconeis pellucida 2

Guinardia flaccida 1

Hemiaulus membranaceus +

Leptocylindrus mediterraneus +
Melosira juergensii 2 2
Nitzschia longissima var. reversa +

Protocentrum triestinum 1

Protoperidium conicoides +

Rhizosolenia alata f. gracillima + 2
Rhizosolenia borgonii 1 2
Richeliaintracellularis 4

Synedra ulna 2
Species number 9 5

Standing crops 18 7

7} FolA: dle] ¥ Aoz Almsn, wa WA
ol Ywshe VA Sl Frksk A otz
A% ol & Aoz Atmse], 53] 43 DOK1z
oz Weox f4o] W 7, §5
Adddez Ffede #3HE=2 W
| St Ax Abele] $1H3 YA
DOK2: s} 52] Jgfe] W, 4lo] &2 50)7] o
Foll 2418 B4R Fwsl Wste] Fo
tl3 2}l SS= Jung et al. (2000)2] AFATNA A=
o SS¢] ¥x7} 05~7mgLle] FERETE Mo}
B AFelMe e FHEAEE oy S=Agke
FA- o] Aol v EEbl Ade AL on| g (Kim
and Park 2009).

A eegar 20 Faye
= A} Qer (Tables1, 2 3), LH2E=
F(78.6%) ¢} o} =25 (21.4%) <=0 Sich.

NegEdaE A% FELFS A4 DOKIeA
Chaetoceros castracanei (=4 0m: 6x 10°cells L), Rhi-
zosolenia alata f. gracillima (=4 20m: 3x 103 cells L1),
Prorocentrum compressum (=41 30m: 4 x 103cells L1 4]
3, A4 DOK24| A= Bacillaria paxillifer (4241 0m: 6 x
103 cells L-1), Cocconeis pellucida, R. bergonii (=41 10 m:
2x103cells L1, A3 DOK3e| A= Hemiaulus indicus
(554 Om: 12x 10%cellsLY), R. alata f. gracillima (£4]

Table 3. Phytoplankton compositions and standing crops on September 6, 2009 at DOK 3 in the coast of Dokdo (+: less than 100cells L 1)

Species names

DOK 2 (cellsx 103 L 1)

Om 10m 20m 30m 40m
Bacteriastrum comosum 2
Bacteriastrum delicatulum + 1
Ceratiumfusus + +
Ceratium horridum +
Ceratium kofoidii +
Chaetoceros affinis + +
Chaetoceros didymus
Chaetoceros gracilis +
Guinardia flaccida + 2
Hemiaulus indicus 12 5
Hemiaulus membranaceus + 1
Leptocylindrus danicus + +
Nitzschia longissima var. reversa
Nitzschia delicatissima + +
Paralia sulcata 2
Protocentrum balticum 2
Protocentrum compressum 2 +
Rhizosolenia alata f. gracillima 1
Rhizosolenia hebetata 1 2
Rhizosolenia robusta +
Rhizosolenia setigra +
Species number 8 6 8
Standing crops 18 7
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10m: 5x 103cellsLY)), H. indicus(4~4] 40m: 5x 10%cells
L-Y) (Tables1, 2, 3.

Z tefd A4 A DOK1e 441 30m, 40 me}
DOK32] 30meilA] 7} 2 (0.00)7ke] velte] DOK2
o omel A 7P B (253)3te] vhehton o]t mZo)
Mol Thepy 47} a1, SAle] eb A4m etk
A% o 4 giekh =3 vlad Wil A5 DOK2
o4 7 hghom DOKIe| w]ske] DOK3eIA o 7
et e nyeh ol Fxeld dgtow WelSel
9% 3Rl 23 JFdFe) Z7hm Alz e} (Tables).

%o $A= A4 (Tabled)= A3 DOK1e] =41 30m,
40me} DOK32] 30mell A 7Hd E3kom (1), o] & A<
& & F4%: A4 DOK1e] 0m(09)7} 7H %A et
e} ubde] DOK2(0.5~0.6)0 A A ekt DOK1

Table 4. Dominance index of phytoplanktons on September 6, 2009
in the coast of Dokdo

Depths(m) sl St 2 .3
0 09 0.56 0.78
10 08 057 0.78
20 0.83 05 0.67
30 1 - 1
40 1 - 0.86

Table 5. Diversity index of phytoplanktons on September 6, 2009
in the coast of Dokdo

Depths (m) sl .2 .3
0 13 253 1.56
10 115 1.43 1.44
20 1.15 15 1.58
30 0 - 0
40 0 - 1.15

7} DOK32] 30m(1.00)¢} 40m(1.00)el| 4] 4217} 7] 1}
ehdot. o= 49 £ FAL £ Fl ARl
TEZF R 2 £FoR MEEFIES YEF
A v Azst folAd ol sl (Fig. 3).
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A AE W skl Spearman ARASE 73}
0.050| A #A4g3kglet. o= 27
Apzke] Spearman A AASE AW HEFS A7)
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Fig. 3. Variations of species number of phytoplanktons(a), standing
crops(b) according to the depths during summer in the
coast of Dokdo, Korea(DOK 1-3).

Table 6. Coefficients of Spearman rank (rs) and probabilities in the coast of Dokdo (means of total stations)

Is

Conductivity pH Do Chl-a  Temp. TIN T/IP COoD SS  SIOrS  Turbidity Sdinity S.crops No.of s.
Conductivity 0.331 —0.740 —0.083 0.933 —0.870 —0542 —0.287 028 —-0.028 —-0.741 —-0663 0647 0.488
pH N.S. —0.091 0068 0323 —0.226 —0482 —-0524 0666 —0.09% -—-0234 0065 0007 0293
Do *k N.S. 0173 —0.846 0557 0391 0.141 —0.099 -0.088 0319 0863 —0.862 —0.520
Chl-a N.S. N.S. NS —-0.151 -0.175 —-0.203 —0239 0.267 —0.223 0225 0325 0152 —-0.309
Temp. *kk N.S.  x¥* N.S. —-0.773 —0526 —0231 0215 —-0181 -0547 -0.714 0638 0478
TIN ok k N.S. * N.S. *k 0599 019 -0.353 0.050 0.631 0385 —0548 —-0.122
T/P N.S. N.S. NS N.S. N.S. * 0.171 —0.230 -0.020 0411 0279 —-0355 -—0.196
COD N.S. N.S. NS N.S. N.S. N.S. N.S. —0.244  0.285 0.167 —0.028 —0.116 —0.296
SS N.S. * N.S. N.S. N.S. N.S. N.S. N.S. 0.160 0039 0146 0205 0.306
SI0,-Si N.S. N.S. NS N.S. N.S. N.S. N.S. N.S. N.S. —-0.069 —-0.203 0320 0.159
Turbidity o N.S. NS N.S. N.S. * N.S. N.S. N.S. N.S. 0415 —-0.259 -0.216
Salinity * N.S.  x¥x N.S. *k N.S. N.S. N.S. N.S. N.S. N.S. —0.765 —0.492
S. crops * N.S.  x** N.S. * N.S. N.S. N.S. N.S. N.S. N.S. * 0.404
No of sp. N.S. N.S. NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.

=% significance (p) < 0.001, **: significance(p) < 0.01, *: sigificance(p) < 0.05, N.S.: non significance
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Table 7. Coefficients of Spearman rank (rs) and probabilities in the coast of Dokdo (means of St. 1)

Is

=]

Conductivity  pH Do Chl-a  Temp. TIN T/IP COoD SS  SIO,-S Turbidity Sdlinity S.crops No.of s.
Conductivity 0.667 —0.900 —0.300 1.000 —0.949 —0.821 —0.200 0600 0.100 —0.900 -1000 0.700 0.872
pH N.S. —-0.821 0205 0667 —0.730 —0.763 —0.667 0872 0616 -0667 —0.667 0975 0579
Do * N.S. —0.100 —0900 0949 0.667 0500 —0.800 —0.200 0700 0900 —0.900 -0.718
Chl-a N.S. N.S. NS —0.300 0.000 0410 —0.800 0500 —0.100 0500 0300 0.300 —0.205
Temp. *kk N.S. 0037 NS —-0949 -0.821 —-0200 0600 0100 —0.900 -1000 0.700 0872
TIN * N.S. * N.S. * 0.730 0474 —-0.791 0.000 0791 0949 -0.791 -0.892
TIP N.S. N.S. NS N.S. N.S. N.S. 0.205 —0.564 —0.462 0975 0.821 -0.667 —0.816
COoD N.S. N.S. NS N.S. N.S. N.S. N.S. —0.900 —0.100 0100 0200 —-0.700 —0.359
SS N.S. N.S. NS N.S. N.S. N.S. N.S. * 0200 —-0500 —0.600 0900 0.667
SO-S N.S. N.S. NS N.S. N.S. N.S. N.S. N.S. N.S. —-0300 —-0.100 0500 -0.103
Turbidity * N.S. NS N.S. * N.S. ok N.S. N.S. N.S. 0.900 —0.600 —0.872
Salinity *kk N.S. * N.S. ok * N.S. N.S. N.S. N.S. * —0.700 -0.872
S. crops N.S. *k * N.S. N.S. N.S. N.S. N.S. * N.S. N.S. N.S. 0.564
No of sp. N.S. N.S. NS N.S. N.S. * N.S. N.S. N.S. N.S. N.S. N.S. N.S.

**%: gignificance(p) < 0.001, **: significance(p) < 0.01, *: sigificance(p) < 0.05, N.S.: non significance

Table 8. Coefficients of Spearman rank (rs) and probabilities in the coast of Dokdo (means of St. 3)

Is

Conductivity —pH

Temp.

TIN

TIP

COoD SS  SO-S  Turbidity Salinity S.crops No.ofs.

Conductivity

pH :
Do *
Chl-a N.S.
Tanp *kk
TIN N.S.
TIP N.S.
COD N.S.
SS N.S.
SO-S N.S.
Turbidity N.S.
Sdlinity N.S.
S. crops *
No of sp. N.S.

0.900 —0.900 —0.707 —1.000

N.S.
N.S.

*

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

Do Chl-a
—-0.800 —-0.3%4
0.707
N.S.

* N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.
N.S. N.S.

0.900
0.707

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

*

N.S.

0200 —0.791 —0.632 0.000 —0.500 0.000 —0.300  0.900 0.112
—0.900 —-0100 —-0.632 —0.632 —0316 —0.700 —0.400 -0400 0700 -0.112

0.000
-0.354
—0.200

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

0474 0264 0158 0700 -0.100 0.600 —0.700 -—0.447
0559 0.186 —0559 0000 -0.707 0.000 -0.707 —0.395
0791 0632 0000 0500 0000 0300 —0900 -0.112
—-0632 —-0527 0316 0.400 0300 0200 0.600 0224
0917 —0.250 0.000 0.000 —0.158 —0.949 0.177
* 0.000  0.053 0369 —0.158 -0.791 0.412
N.S. N.S. 0.791 0791 0791 0158 -0.177
N.S. N.S. N.S. 0500 0900 —-0200 -—0.335
N.S. N.S. N.S. N.S. 0300 0100  0.447
N.S. N.S. N.S. * N.S. —0.100 -0671
* N.S. N.S. N.S. N.S. N.S. 0.112
N.S. N.S. N.S. N.S. N.S. N.S. N.S.

***: gignificance(p) < 0.001, **: significance(p) < 0.01, *: sigificance(p) < 0.05, N.S.: non significance
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