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Phytoplankton Community Dynamics and Marine Environments in the Southern
and Western Coastal Waters of Korea in May, 1996

Joon-Baek Lee
Department of Oceanography. Cheju National University, Cheju-do 690-756, Korea

The characteristics of marine environment and phytoplankton community dynamics have been investi- gated
in the southern and western coastal waters of Korea in May, 1996. Water temperature, salinity, and
transparency varied in the range of 9.3~16.0°C, 31.7~35.5%, 0.4~9.2 m. respectively. The concentration of total
inorganic nitrogen and phosphate phosphorus distributed in the range of 1.86~62.42 # M and 0.08~0.86 « M.
respectively, showing relatively high nitrogen in the southern waters and relatively high phosphorus in the
western waters. The N/P ratio were higher in the southern waters than in the western waters. It is believed
that the southern waters have been more eutrophicated by the nitrogen sources in Korean waters. A total of 44
species of phytoplankton occurred including 22 spp. of diatom. 21 spp. of dinoflagellate. and 1 sp. of
silicoflagellate. The standing crops of phytoplankton were in the range of 1.5X%10°~466x10° cells 7.
relatively higher abundance in the southern waters than in the western waters. Dinoflagellate was much
abundant in the southern waters, which is likely to be related to the eutrophication of the southern waters.
Whereas the western waters showed relatively low standing crops. Particularly a benthic diatom. Paralia sulcata
(Ehrenberg) Cleve. was most dominant in all most western stations, where this species would be resuspended
by the physical movement of water rather than any chemical factors involved in the shallow water.
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Fig. 1 Sampling stations in the southern and western coasts of Korea

- 150 -



19964 58 &h= el { AMaf ek

1984: - 4], 1986: # € 1988: ©], 1989: ©] 5.
1990, 1993, 1995b: 2 5. 1990) &} chlorophyll a°l
% MEF 9 Y“Carbon ¥l & 1444 #
g 4 (A - 3, 1983: Shim and Park, 1986: I
5. 1989, 1993. 1995b: A. 1991: Chung and Yane.
1991: Shim et al. 1992)7} FHE olF2 UoH
Ao AZAETY FuARFE B B0l
2253 9t (Lee and Yoo, 1990: & &. 1991:
Chung and Kang. 1996: # -4l 1997 3 %
1997). 28} ol AFE9 dREe 53
A FAoZ o|FAY| wFol ALY 4
EZ4aE FHE FA dotsted vEE A
o] At WA HEZFAE tidde] A7
g 93T A7l $EuE dgtele AvAY
F2Ho g 2AE 9ot ok JZdt o
AFE HzZBY Ao LHEs 2 dHlS A
o AR AF AZHAIY W PAE T2
A7 ZA ete] @B aqlel 4% AEEZ
AE ALY E4E oty Hstd AAEHIA
.

Me o Uy

1996 5€ 15Y%E 199744 AFddn dF
A s E olgsd el Mg 9 AF 2
#2167 FHe BE 33 AZoA AL@8FR
A9 B2 9 AE9 AP g AASHAG (Fig. .
A 15 $7AE deiagd, 33 97" 1H7
A Moy, 22 FAH 162 vinFyPes
A AF Y 5 e Age uistg AP
gor B2 - 333 23 JEEFIAEY F
%24, 8Z% chlorophyll a2 Z 3H9 3 F
Z AzdA st FANAEZ o)R}HUT
Table 12 #2349 99 ¢S Jehiz AUtk

NEEZYAEY ABE &4 FHAN FFEER
Niskin 5718 o1 &3ld 114 sigat] FZ
A Lugol €402 HEFm7 &4 1% HA 24
stgch. BAARE AP 9d v%8 A8E
AHgatanh AFRML FZANEE FdsA 4o

- 151 -

of sigraiz AREYIE PHSH

1 E #3§ ¥ Sedgwick-Rafter counting chamber
o Yu Fadn|FadA A4 23 W& A5G
g HFHA cells 112 sl AEFow FA
sk AY RS aelE  (x400~1.000) BtellA
FZ2F JURZH, HREZRE FH2Z oFdH
ow A (1994). o T (199%a). Hasle and
Syvertsen (1997). Steidinger and Tangen(1997).
Throndsen (1997) 5& SA=Z §%°l¥d 2 74
AE A2 st Chlorophyll a8 F3sl7] A%
ABE dA8FY AFE GF/C filterR AF/F ¥
90% oHIELZ 24A% Fo FLMN 42 E
%23} spectrophotometer (Shimadzu UV-1020)
2 2389 339 #9582 Parsons et al
(1984) Ao 23 &¢ AAF chlorophyll F (1=
Chl a | )2 AX3AT

1899 E3Ey FIFES £ 98
EE 82 FU|FYAFE #MAAG F27%
A2 CTD (SBE 19-03)E ol &3l ZFse
o EdxE 23 30 cme) WA Secchi diskel 23
z3ala. §2d TUgLEREE FN-EL
(NOs-N), obEa-22 (NO-N). d=2yok-ZHa
(NH-N) & 8¢ 2 27124 A4-2 (POsP).
A4 (Si0:-Si)  §&  Standard  method
(APHA et al. 19990 s 23S Th

g o

A
o

Hots:}?oi

[ e

QJ
am

B84 2ALE £ 93~160CH BHH
ZA PF 131cyen dddzs ¢l d3a
134C  (124C~141C). AMsigke HaF 124C
(106C~139C), AF e 152CY $XE B
o gafotal Mg B BF 1C7F 1 AF 2
A7t 713 S $£22 B9 (Fig 20). 34 ¥
F5e9 BEE HE34M 138C. F3NA 129TC,
Az 126CEN EFM AZoz Z5F W
ol I YAH FHT Ho)dL A2 BH 152
24 2NN 33 AZY FAe)7t ThE
Zch gue A AFAM 317~-3H55%9 HARN



HH
=

Table 1. Position, water depth, and sediment type of the sampling stations in the southern

and western coastal waters of Korea,

Station Name Coordinate Water Depth Sampling Sediment type
(m) date & time

1 Chinhae Bay 34570 N 37 199. 5. 15 Mud
128° 524" E 14:00

2 Chindong Bay 35° 012 N 20 1996. 5. 15 Mud
128° 345 E 10:59

3 Tongyoung 34 425 N 52 19%. 5. 15 shelly Mud
128° 258 E 16:22

4 Namhae-do 3¢ 475 N 24 1996. 5. 15 Mud
128° 07.7 E 18:11

5 Kwangyang Bay 34 45 N 24 1996. 5. 16 Mud
127° 544 E 21:27

6 Gamag Bay 34" 244 N 22 1996. 5. 16 Mud
121 3712 E 09:08

7 Keomun-do 34 125 N 30 1996. 5. 16 Mud
127° 227 E 12:14

8 Wan-do 4 165 N 28 1996. 5. 17 shelly Mud
126" 487 E 10:15

9 Jin-do 34° 165 N 28 1996. 5. 17 muddy Sand
126° 155 E 16:02

10 Keocha-do 34 308 N 33 199. 5. 17 gravelly muddy
126° 005" E 18:00 Sand

11 Mokpo 34° 470 N 22 1996. 5. 17 Mud
126° 153" E 19:24

12 Sinan 35° 037 N 24 1996. 5. 17 Clay
126° 58.7 E 21:00

13 Youngkwang 35" 224 N 15 1996. 5. 18 shelly Mud
125° 056" E 07:48

14 Beuynsan 35° 450 N 17 1996. 5. 18 muddy Sand
126° 200" E 10:54

15 Kunsan 35° 56.0° N 25 1996. 5. 18 shelly muddy
126> 170" E 12:30 Sand

16 Cheju-do 33" 320° N 79 1996. 5. 19 Mud
126° 250" E 17:18
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Fig. 2. Water temperature (A), salinity (B) and transparency (C) at each layer in the southern
and western coastal waters of Korea in May, 1996.
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Fig. 3. Total nitrogen (A), phosphate phosphorus (B) and N/P ratio (C) at each layer

in the southern and western coastal waters of Korea in May, 199.
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Table 2. Occurrence list of phytoplankton in the southern and western coastal waters of Korea in May

17~19, 19%6.

Species name \ Station 1 2 3 4 5 6 7 8 910 11 12

13 14

15

16

Diatom

Azpeitia nodulifer
Chaetoceros cinctus
Coscinodiscus concinnus
Coscinodiscus curvatulus
Coscinodiscus rothii
Diploneis crabro
Guinardia striata
Nitzschia longissima
Nitzschia sigma

Nitzschia sp.

Odontella aurita

Paralia sulcata
Pleurosigma angulatum
Pleurosigma elongatum
Pseudo-nitzschia delicatissima
Pseudo-nitzschia seriata
Thalassionema frauenfeldii
Thalassionema nitzschioides
Thalassiosira aestivalis
Thalassiosira hyalina
Thalassiosira rotula
Tropidoneis lepidoptera

Dinoflagellate
Alexandrium fraterculus
Ceratium furca

Ceratium fusus

Ceratium lineatum
Ceratium trichoceros
Dinophysis fortii
Heterocapsa triquetra
Oxyphysis oxytoxoides
Prorocentrum balticum
Prorocentrum micans
Prorocentrum triestinum
Prorocentrum sp.
Protoperidinium achtomaticum
Protoperidinium bipes
Protoperidinium breve
Protoperidinium claudicans
Protoperidinium curvipes
Protoperidinium pyriforme
Protoperidinium roseum
Protoperidinium subinerme
Pyrocystis lunula

Silicoflagellate
Dictyocha fibula *

* ¥ K
*
#*

* * X #*

Number of species 23 18 9 14 18 8 9 6 6 5 7 7

14

15
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Table 3. Distribution of dominant phytoplankton at each station and layer in the study area
(S surface layer, M; middle layer, B; bottom layer).

Species name \ Station 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Paralia sulcata B M MB MB MB SMB SM SMB B MB
Pleurosigma angulatum B B MB S
Thalassiosira aestivalis S

Protoperidinium subinerme M
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Fig. 4. Spatial distributions of standing crops of phytoplankton at each layer in the southern
and western coastal waters of Korea in May, 199%.
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Fig. 5. Spatial distribution of chlorophyll a of phytoplankton at the surface layer
in the southern and western coastal waters of Korea in May, 1996.
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Appendix 1. Systematic list of phytoplankton occurred in the southern and western coastal waters of Korea
in May 17~19, 19%

Division Bacillariophyta (# X4 &%) (BEEDE)
Class Bacillariophyceae (£273) Guinardia striata (Stolterfoth) Hasle
Order Centrales (FH&%2%)

Suborder Coscinodiscineae (A& Zo}%) Suborder Biddulphiianeae (d3&%o}%)
Family Thalassiosiraceae Lebour 1930, Family Chaetoceraceae H.L. Smith 1872
emend. Hasle 1973 (Adgg3)

(Z4vtE234) Genus Chaetoceros Ehrenberg 1844
Genus Thalassiosira Cleve 1873 (HEs2%)
(BYuE24) Chaetoceros cinctus Gran
Thalassiosira aestivalis Gran & Angst
Thalassiosira hyalina (Grunow in Family Eupodiscaceae Kiitzing 1849
Cleve & Grunow) Gran (E2H)
Thalassiosira rotula Meunier Genus Odontella Agardh 1832 (A EE%%)
Family Melosiraceae Kiitzing 1844 Odontella aurita (Lyngbye) Agardh
(945&%3)
Genus Paralia Heiberg 1863 (R 224) Order Pennales (R E%5)
Paralia sulcata (Ehrenberg) Cleve Suborder Araphidineae (} &= 2o}%)
Family Coscinodiscaceae Kiitzing 1844 Family Diatomacea Dumortier 1822
(A52H) (G723
Genus Coscinodiscus Ehrenberg 1838 Genus Thalassionema Grunow ex Hustedt
(ML) 1932 (R AR ETE)
Coscinodiscus concinnus W. Smith Thalassionema fravenfeldii (Grunow)
Coscinodiscus curvatulus Grunow in A. Hallegraeff
Schmidt Thalassionema nitzschioides (Grunow)
Coscinodiscus rothii (Ehrenberg) Grunow ex Hustedt
Grunow
Family Hemidiscaceae Hendey 1937, emend. Suborder Raphidineae (¥ &E 20} %)
Simonsen 1975 (WgvtE%3) Family Naviculaceae Kiitzing 1844
Genus Azpeitia Peragallo in Tempére et (ZE23)
Peragallo 1912 (R EEEE) Genus Diploneis Ehrenberg ex Cleve 1894
Azpeitia nodulifer (A.Schmidt) Fryxell (=@ELS)
& Sinis Diploneis crabro (Ehrenberg)
Ehrenberg ex Cleve
Suborder Rhizosoleniineae (¥EZo}) Genus Pleurosigma W. Smith 1853
Family Rhizosoleniaceae Petit 1888 (A EEH)
(B=2#) Pleurosigma angulatum (Quekett)
Genus Guinardia H. Peragallo 1892 W.Smith

Pleurosigma elongatum W.Smith
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Genus Tropidoneis Cleve 1891 (3] E%<)
Tropidoneis lepidoptera (Gregory)
Cleve
Family Nitzschiaceae Grunow 1860
(s3&s%k)
Genus Nitzschia Hassall 1845 (53 E52%)
Nitzschia longissima {Brébisson ex
Kutzing) Grunow
Nitzschia sigma (Kiitzing) W.Smith
Nitzschia sp.

Genus Pseudo-nitzschia Peragallo in H.&M.
Peragallo 1900 (A} 53524
Pseudo-nitzschia delicatissima (Cleve)

Heiden in Heiden & Kolbe
Pseudo-nitzschia seriata (Cleve) H.
Peragallo

Division Dinophyta (3R xA&F)
Class Dinophyceae (49 2x7)
Order Prorocentrales Lemmermann 1910
Family Prorocentraceae Stein 1883
Genus Prorocentrum Ehrenberg 1833
Prorocentrum balticum (Lohmann)
Loeblich III
Prorocentrum micans Ehrenberg
Prorocentrum triestinum Schiller
Prorocentrum sp.

Order Dinophysiales Lindemann 1928
Family Dinophysiaceae Stein 1883
Genus Dinophysis Ehrenberg 1893

Dinophysis fortii Pavillard
Family Oxyphysaceae Sournia 1984
Genus Oxyphysis Kofoid 1926

Oxyphysis oxytoxoides Kofoid

Order Gonyaulacales F.J.R. Taylor 1980
Family Ceratiaceae Lindemann 1928
Genus Ceratium Schrank 1793

Ceratium furca (Ehrenberg) Claparéde

& Lachmann

A
=

Ceratium fusus (Ehrenberg) Dujardin
Ceratium lineatum (Ehrenberg) Cleve
Ceratium trichoceros (Ehrenbreg)
Kofoid
Family Goniodomataceae Lindemann 1928
Genus Alexandrium Halim 1960
Alexandrium fraterculus (Balech)
Balech
Family Pyrocystaceae (Schitt)
Lemmermann 1899
Genus Pyrocystis Murray ex Haeckel 1890
Pyrocystis lunula (Schiitt) Schiitt

Order Peridiniales Haekel 1894
Family Peridiniaceae Ehrenberg 1828
Genus Heterocapsa Stein 1883
Heterocapsa triquetra (Ehrenberg)
Stein
Genus Protoperidinium F.J.R. Taylor 1987
Protoperidinium achtomaticum
(Levender) Balech
Protoperidinium bipes (Paulsen)
Balech
Protoperidinium breve Schiller
Protoperidinium claudicans (Paulsen)
Balech
Protoperidinium curvipes (Ostenfeld)
Balech
Protoperidinium pyriforme (Paulsen)
Balech
Protoperidinium roseum (Paulsen)
Balech
Protoperidinium subinerme (Paulsen)
Loeblich III

Division Chrysophyta (3 ZX4EE)
Class Dictyochophyceae (¥4 F#3Mex7)
Order Dictyochales Haeckel 1894
Family Dictyochaceae Lemmermann 1901
Genus Dictyocha Ehrenberg 1837
Dictyocha fibula Ehrenberg
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