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Water Environments and Species Compositions
of Phytoplankton at the Depths during Summer
in the Coast of Dokdo, Korea

Mi Kyung Kim* and Jung Won Park!

Marine Science Research Center, Yeungnam University, Gyeongsan 712-749, Korea
'Korea National Park, Seoul 121-717, Korea

Abstract — The charateristics of physico-chemical factors and the species compositions of phyto-
plankton were investigated to analyze the marine ecosystem at the depths during summer in the
coast of Dokdo (stations DOK1 ~ 3). The mean values of conductivity (32 mS cm1), total dissolved
solids (45 mg L"), salinity (35.5 psu), total suspended solids (39 mg L.-!) were the highest in DOK1.
The biomass (chl-a) of phytoplankton was the highest in the surface of station DOK1 (3.1 ug L™1).
By means of physico-chemical factors (salinity, turbidity, Chl-q¢, T-N, T-P and Si), the coast of
Dokdo was estimated to be more polluted than the previous results in 2000. A total of 72 species in
Dokdo were composed of 54 species (76.1%) for Bacillariophyceae and 13 species (18.3%) for
Dinophyceae, 3 species (4.2%) for Chrysophyceae and 1 species (1.4%) for Cyanophyceae. The
standing crops of phytoplankton were the highest (8.5 X 104 cells L-) at 20 m of station DOK1,
while they were the lowest (1.65 X 10 cells L.-!) at 30 m of station 1. The dominance index was max-
imum (0.73) at 10 m of station DOK1 and was minimum (0.4) at 30 m of station 1. The diversity
index was the highest (2.92) in the surface of station 2, while it was the lowest at 20 m (1.58). The
dominant species of phytoplankton were Chaetoceros affinis (3.3 X 10* cells L") at 20 m, Climacos-
phenia moniligera (2.8 X 104 cells L™1) at 40 m and Melosira juergensii (1.7 X 10% cells L) at 10 m
of station DOK1. At the surface of station DOK2, the dominant species were Bacillaria paxillifer
and Richelia intracellularis (1.4 X 104 cells -1, respectively), while it was Paralia sulcata (1.6 X 10*
cells L-1) at the surface of station DOK3. The station DOK1, where affected by upwelling, turbu-
lence and convection due to the East Korean Warm Current, was the most eutrophicated water
body in three stations. The monitoring of marine ecosystem in the coast of Dokdo should be contin-
ued to show the alternatives for water and species conservation and to purify the eutrophicated
water body due to artificial pollutants as well as physico-chemical factors by the global warming,
the climatic change, CO; etc.
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Fig. 1. Sampling staions in the coast of Dokdo, Korea (DOK 1-3).
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Fig. 2. Variations of water temperature according to the depths
during summer in the coast of Dokdo, Korea (DOK1-3).
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Fig. 3. Variations of pH according to the depths during summer in
the coast of Dokdo, Korea (DOK1-3).
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Fig. 4. Variations of salinity according to the depths during sum-
mer in the coast of Dokdo, Korea (DOK1-3).
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Fig. 5. Variations of SS according to the depths during summer in
the coast of Dokdo, Korea (DOK1-3).
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Fig. 6. Variations of turbidity according to the depths during sum-
mer in the coast of Dokdo. Korea (DOK1-3).
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Fig. 7. Variations of conductivity according to the depths during
summer in the coast of Dokdo, Korea (DOK 1-3).
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Fig. 8. Variations of DO according to the depths during summer in
the coast of Dokdo, Korea (DOK1-3).
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Fig. 9. Variations of T-N according to the depths during summer
in the coast of Dokdo, Korea (DOK-3).
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Fig. 10. Variations of T-P according to the depths during summer
in the coast of Dokdo, Korea (DOK1-3).
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Fig. 11. Variations of SiO,-Si according to the depths during sum-
mer in the coast of Dokdo, Korea (DOK1-3).

Fig. 12. Variations of chlorophyll ¢ according to the depths during
summer in the coast of Dokdo, Korea (DOK1-3).

Table 1. Variations of phytoplankton compositions and standing crops during summer at station 1 in the coast of Dokdo (+ : less than X

1,000 cells L1

Species names

Station 1 ( x 1,000 cells L")
Om 10m 20m 30m 40m

Species names

Station 1 (X 1,000 cells L™1)
Om 10m 20m 30m 40m

Class Bacillariophyceae
Order Centrales

Suborder Raphidoneae
Fam. Achnanthaceae

Suborder Biddulphineae Climacosphenia moniligera 28
Fam. Biddulphineae Cocconeis pseudomarginaia +
Subfam. Hemiauloideae Fam. Naviculaceae
Hemiaulus indicus + Amphora hyalina 2
H. membranaceus 4 2 A.sp. 2
Fam. Chaetoceraceae Pinnularia sp. + +
Bacterastrum delicatulum + + 5 + Pleurosigma delictulum 2 2
Chaetoceros affinis 2 32.5 2 Subfam. Nitzschiaceae
C. atlanticus 4 Nitzschia angularis +
C. brevis 10 N. longissima var. reversa + + +
C. coarctatum 6
C. compressus 33 + Class Chrysophyceae
C. pendulus 2.5 Order Dictyochales
Suborder Coscinodiscineae Fam. Dictyochaceae
Fam. Coscinodiscaceae Dictvocha fibula 3.3 +
Coscinodiscus centralis + + D. speculum +
C. perforatus 2
Fam. Melosiraceae Class Dinophyceae
Leptocylindrus minimus 2 Order Gonyaulacales
Melosira juergensii 16.5 Fam. Ceratiaceae
Paralia sulcata 2 Ceratium extensum + 2.5
Fam. Rhizosoleniaceae C. fusus 25 +
Rhizosolenia alata f. gracillima 10 33 5 33+ C. horridum 33
R. bergonii 9.9 + Fam. Protoperidiniaceae
R. hebetata + + Gonyaulax sp. 3.3
R. robusta 2 Protoperidinium brochii var. inflatum +
R. setigera + + Order Prorocentrales
Suborder Rhizosolenianeae Fam. Prorocentraceae
Fam. Rhizosoleniaceae Prorocentrum compressum + 33
Guinardia flaccida 2 33 + P. micans +
Order Pennales
Suborder Araphidoineae Class Cyanophyceae
Fam. Diatomaceae Order Hormogonales
Licmophora paradoxa 8 Fam. Oscillatoriaceae
Synedra ulna + Trichodesmium sp. +

Species number
Standing crops

15 10 i1 5 24
30 363 60 165 54
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Table 2. Variations of phytoplankton compositions and standing crops during summer at station 2 in the coast of Dokdo

Station 2 (x 1,000 cells L-Y)

Species names

Station 2 ( X 1,000 cells L™1)

Species names

Om 10m 20m Om 10m 20m
Class Bacillariophyceae Suborder Raphidoneae
Order Centrales Fam. Achnanthaceae
Suborder Biddulphineae Cocconeis pellucida 6
Fam. Biddulphineae Fam. Naviculaceae
Subfam. Hemiauloideae Caloneis crassa 2
Hemiaulus indicus + + Frustulia rhomboides +
H. membranaceus 4 Navicula flanatica +
Fam. Chaetoceraceae N. fortis +
Bacterastrum delicatulum 2 Pinnularia sp. +
Chaetoceros affinis + Subfam. Nitzschiaceae
C. deversus 2 Bacillaria paxillifer 14
C. peruvianus 2 Nitzschia longissima var. reversa 4
Fam. Lithodesmiaceae N. socialis +
Bellerochea malleus + +
Suborder Coscinodiscineae Class Dinophyceae
Fam. Coscinodiscaceae Order Gonyaulacales
Coscinodiscus asteromphalus + Fam. Ceratiaceae
Fam. Melosiraceae Ceratium fusus +
Leptocylindrus mediterraneus + Fam. Protoperidiniaceae
Melosira juergensii 8 7.5 Protoperidinium cladicans +
Fam. Rhizosoleniaceae P. conicoides 2
Rhizosolenia alata f. gracillima + 4 7.5 Order Prorocentrales
R. bergonii 6 6 Fam. Prorocentraceae
R. calcar-avis + Prorocentrum triesinum 2
Suborder Rhizosolenianeae
Fam. Rhizosoleniaceae Class Cyanophyceae
Guinardia flaccida 2 Order Hormogonales
Order Pennales Fam. Oscillatoriaceae
Suborder Araphidoineae Trichodesmium sp. +
Fam. Diatomaceae Species number 20 9 6
Synedra ulna 7.5 Standing crops 44 22 22.5
AR Fig 11). 4 50002) HRF 23k Si0r A vhebd 29 oz ABTYIEY YALS
Siz e F=(052~083ug L7} @A vepd A3 7 AAE ZE A9 dAske ddeld
C IR S 5ol 23 Al 2 PN A AEE
AeEYaE) AAFE Sdvjskn, 43 AelAY 7] F=ES] F24 (Tables 1~6: Figs. 13, 19& ¥4 2
ZAUAE 73l 24 a(chl-a) 352 AHDOKI I} & 72& o] Zdslely, ERTHE LR (76.1%),
of| A 7,‘_ $A19] o] 22ug L7193 a1, 4241 0, 20, 40 mo) H 7 =2F(18.3%), FLAZF(4.2%), 27 (1.4%) <2
A B 30ug Ll o]Ate® A el AHDOK2 Bz 3¢t} (Table 4). AHDOKI1-2 402, A DOK2

(]

9 78#*& H 1lug L, AADOK3L 4 1.6ug L™
2 44 20me} 30moll M A 25ug Lo e =
Al vrebstot (Fig. 12). AADOK1A 441 20mse} A3
DOK3ellA A 30 mofj A 2% chl-a9] 57}t =4 v
BPg=y o] AX}FA o] 74EF Sxmmlnct $4] 20m
9} 30mel A AEZg=EY] A 3o 9]
3 WAshe] MAEE Qubrlel Akl o= ksl
o 2 A7 23, 2E AFe HF chlaf] = (.64
ug L™= A 5(2000)°] 8Yol| HF chl-a?) F=(0.66
g L hEer 25 Ao 2507t wA vebgeh o]
T-N, T-P, Si¢] =7} APAFA(H 5 2000)¢] v]s)] =

=
= 29z3 AADOKIE 35F0] 95t} 4-ADOKI
L BURE(75%), FLZ2F(5%), SRR EFH(17.5%), &
Z2F2.5%) £o2 33195, AADOK2E: £4F
(82.8%), SFH B ZF(13.8%), F25F(3.4%) 0.2, AA
DOK3& 47 (76.1%), F2 25 (4.2%), P L2 R/
(18.3%)8} F2F(1.4%) o2 Bt nE AHA
A BRIt A4S o s 2o A= A
(Fig. 13; Table 5)% AADOKI1e|A] 4241 10melA] 717
291 (0.73) Bl 4241 30 mel|A] 7} wkgkar(0.40),
ZAFADOK3 A 4z (0.48)3} 40 m (0.42)00 A ¥kl
wbdel 441 30mell A ZEg 2A HERET(0.69). o=



Water Environments and Species Compositions of Phytoplankton in Dokdo, Korea

55

Table 3. Variations of phytoplankton compositions and standing crops during summer at station 3 according to the depths in the coast of Dokdo

) Station 3 ( x 1,000 cells L)
Species names

Station 3 ( % 1,000 cells L")
Species names _

Om 10m 20m 30m 40m Om 10m 20m 30m 40m
Class Bacillariophyceae Suborder Raphidoneae
Order Centrales Fam. Achnanthaceae
Suborder Biddulphineae Climacosphenia moniligera 4
Fam. Biddulphineae Cocconeis neodiminute 2
Subfam. Hemiauloideae Fam. Naviculaceae
Hemiaulus indicus 4 6 33 5 Cymbella sp. +
H. membranaceus 2.5 Navicula marina +
Fam. Chaetoceraceae Pinnularia sp. +
Bacterastrum comosum 33 Subfam. Nitzschiaceae
B. delicatulum 2.5 Nitzschia delicatissima 23.1
Chaetoceros affinis 5 + + N. longissima var. reversa + 6.6
C. brevis S
C. didymus Class Chrysophyceae
C. gracilis + Order Dictyochales
C. peruvianus + Fam. Dictyochaceae
Suborder Coscinodiscineae Dictyochu fibula +
Fam. Coscinodiscaceae D. fibula var. stapedia + + 6.6
Coscinodiscus rothii 2
Fam. Melosiraceae Class Dinophyceae
Leptocyviindrus danicus 5 Order Gonyaulacales
Paralia sulcata 16 Fam. Ceratiaceae
Fam. Rhizosoleniaceae Ceratium fusus +
Rhizosolenia alata £. gracillima 6 10 9.9 33 5 C. horridum +
R. calcar-avis 2 + C. kofoidii 1.5
R. hebetata 6 2 33 3.3 2.5 Fam. Protoperidiniaceae
R. robusta + Protoperidinium leonis +
R. setigera + Order Prorocentrales
Suberder Rhizosolenianeae Fam. Prorocentraceae
Fam. Rhizosoleniaceae Prorocentrum balticum 33
Guinardia flaccida 2 6.6 P. compressum 2 +
Order Pennales P. triesinum + +
Suborder Araphidoineae Species number 16 10 9 11 9
Fam. Diatomaceae Standing crops 46 28 297 429 30
Svnedra undulata +
Table 4. Taxon of phytoplankton observed at the whole stations during summer in the coast of Dokdo
Class Ord. Subord. Fam. Subfam. Gen. Sp. Yo
Bacillariophyceae 2 5 10 2 23 54 76.1
Chrysophyceae 1 ] I 3 4.2
Dinophyceae 2 3 4 13 18.3
Cyanophyceae i 1 2 1 1.4
6 5 15 2 30 71 100
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Table 5. Dominance index of phytoplanktons at the whole stations
during summer depths in the coast of Dokdo

Depths (m) St. 1 St.2 St. 3
0 0.53 0.48 0.48

10 0.73 0.55 0.57

20 0.68 0.67 0.56

30 0.40 - 0.69

40 0.56 - 0.42

Table 6. Diversity index of phytoplankton at the whole stations
during summer in the coast of Dokdo

Depths (m) St. 1 St. 2 St.3
0 2.55 2.92 2.89
10 1.98 241 217

20 2.34 1.58 22
30 2.32 - 2.03
40 2.48 - 2.69

Species number of phytoplankons

0 5 10 15 20 25 30

T T T T

Depths (m)

40
Fig. 13. Species number of phytoplankton according to the depths
during summer in the coast of Dokdo, Korea (DOK1-3).
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Fig. 14. Variations of standing crops according to the depths during
summer in the coast of Dokdo, Korea (DOK1-3).
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