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A List of Important Species and Distribution of Marine
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This survey was carried out to assess important species of phytoplankton in the ocean and bay in Korea from
32 references. The number of important species assessed from 50 genera 116 species. Of them, Bacillariophycea
(diatoms) 34 genera 89 speceis(76.6%), Dinophyceae(dinoflagellates) 11 genera 22 species(18.9%), Chrysophyceae
2 genera 2 species(1.7%), Cyanophycea(blue-green algae), Raphidophyceae, Euglenophyceae(euglenoids) 1 genera
1 species(0.9%) respectively. By ecological characters, the number of dominant species were 79 species including
Actinoptychus seranius, 50 species including Coscinodiscus centralis were recorded as frequently apperaing
species and 36 species including Cochlodinium polykrikoides were recorded as red-tide causative organism. Also,
11 species including Prorocentrum micans were surveyed as the indicator including all ecological characters.

Key words: Marine phytoplankton, Ecological indicator, Red tide, Dominant species
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Table 1. The number of species on the important
species from 32 references

Number of Number of
Mark of references appearance important
Species species
Park” 105 8
Park” 65 25
Yoo and Lee” & 13
Park® 178 14
Yoo and Lee” 106 12
Lee et al? 104 9
Choe” 65 4
Yoo and Hue'” 64 5
Yoo and Lee! 110 27
Yoo and Lee™” 43 2
Hyunm 167 5
Kim and Kil" % 15
Park et al’” - 25
Leelﬁ) 123 7
Park and Lee'™ 72 4
Lee et al'® 7 12
Yoon et al.'” 17 16
Park et at. % 2
Yoon et al?’ 120 5
Yoon and Koh™ 44 8
Han et al® - 6
Yeo and Park® 154 7
Choi and Moon™ 116 5
Cho et al® 106 3
Yoon™ 75 14
Lee and Lee®™ 111 4
Yeo and Huh™ 162 13
Joet a® 200 3
Lee et al* 148 17
Lee and Youn®™ 7 23
Jung et al® 136 5
NFRDI* - 2%
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Fig. 1. Percentage of the number of species accor-
ding to taxa.
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Table 2. List of important phytoplankton refered as the indicator

Order Oscillatoriales

Family Oscillatoriaceae
Trichodesmium erythraeum EHRENBERG
R / Cheju island(Yoon et al, 1991)*?

Class Dinophyceae
Order Prorocentrales
Family Prorocentrum
Prorocentrum dentatum STEIN
R / Cheju island(Yoon et al, 199"
Prorocentrum micans EHRENBERG

D, F, R / Southern sea(Park, 1980)*, Masan
bay(Yoo and Lee, 19857, Incheon (Hyun,
1986)"”, Jinhae bay(Park et al, 1988)
Cheju island(Yoon et al, 191" Lee et al,
20000*", Yecja bay(Lee and Youn, 20007

Prorocentrum minimum (PAVILLARD)

SCHILLER

(= Exuviaella marina CIENKOWSKID)

R / Jinhae bav(Park et al, 1988)" Deukryang
bay(Lee and Lee, 1999)®, Southern sea
(NFRDI, 2002)*

Prorocentrum sigmoides BOHM

R / Cheju island(Yoon et al., 1991)'

Prorocentrum triestinum SCHILLER

R / Jinhae bay(Park et al, 19%)"; Yeo and
Park, 197", Cheju island(Yoon et al,, 1991

Family Gymnodiniaceae

Cochlodinium polykrikoides MARGALEF

R / Ulsan area, Southern sea, Eastern sea,
Kunsan, Miin bay, Jinhae bay, Yeongil bay,
Gampo area, Gangjin, Narodo area (NFRDI,
2002)*"

Gymnodinium mikimotoi MIYAKE et KOMINAMI

ex ODA

R / Geoje area(NFRDI, 2002)*"

Gymnodinium nagasakiense TAKAYAMA &

ADACHI

(= Gymnodinium '65 type)

R / Jinhae bay(Park et al., 1938)"®

Gymnodinium sanguineum HIRASAKA

(= Gymnodinium splendens)

D, R / Masan bay(Yoo and Lee, 1985)'®, Jinhae
bay(Park et al, 198", Ulsan area,
Tongyeong area(NFRDI, 2002)*"

Gyrodinium dominans HULBURT

R / Cheju island(Yoon et al., 1991)™

Order Noctilucales
Family Noctilucaceae

Noctiluca scintillans (MACARTNEY)

EHRENBERG

(= Noctiluca miliaris)

R / Jinhae bay(Park et al, 1988)"”) Cheju island
(Yoon et al., 1991)
Order Peridiniales
Family Calciodinellidaceae
Scrippsiella trochoidea (STEIN) LOEBLICH III
(= Protoperidinium trochoideum)
(= Peridinium faeoceros)
R / Cheju island(Yoon et al., 199D
Family Ceratiaceae
Ceratium furca (EHRENBERG) CLAPAREDE et
LACHMANN
D, F, R / Kumo island(Yoon and Koh, 1994)%,
Deukryang bay(Lee and Youn, 2000)*
Yeongil bay(Jo et al,, 20000™”, Yeoja bay(Lee
and Youn, 2000
Ceratium fusus (EHRENBERG) DUJARDIN
F, R / Southern sea(Park, 1980)", Ullungdo istand
(Jung et al., 2001)®
Ceratium intermedium (JORGENSEN) JORGENSEN
(= Ceratium horridum)
D / Korean channel(Park, 1956b)"
Ceratium kofoidii JORGENSEN
R / Cheju island(Yoon et al, 1991)*®
Ceratium sumatranum (KARSTEN) JORGENSEN
D / Korean channel(Park, 1956h)"
Family Gonyaulacaeae
Alexandrium flaterculus (BALECH) BALECH
D / Kumo island(Yoon and Koh, 1994)?
Alexandrium tamarense (LEBOUR) BALECH
D, R / Jinhae bay(Yeo and Park, 1997)*"
Protogonyaulax fratercula (BALECH) TAYLOR
R / Jinhae bay(Park et al., 1088)"
Family Peridiniaceae
Heterocapsa triquetra (EHRENBERG) STEIN
D, R / Jinhae bay(Han et al, 1994* Tong-
yeong(NFRDI, 2002)%"
Protoperidinium pellucidum BERGH
F / Ullungdo island(Jung et al., 2001)*'

Class Chrysophyceae
Order Dicthyochales
Family Dictyochaceae
Dictyocha fibula EHRENBERG
D, R / Southern sea(Park, 1980)", Cheju island
(Yoon et al, 191", Kumo island (Yoon
and Koh, 1994)%
Distephanus speculum (EHRENBERG) HAECKEL
(= Dictyocha speculum)
D, R / Southern sea(Park, 1980)®, Cheju island
(Yoon et al, 1991, Kumo island (Yoon
and Koh, 1994)”
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Table 2. continued

Class Bacillariophyceae
Order Centrales
Family Melosiraceae
Hyalodiscus
Melosira borreri GREVILLE
(= Melosira moniliformis)
D / Cheju island(Lee et al., 1991)®®
Paralia sulcata EHRENBERG
D, F / Wando island(Yoo and Hue, 198", Kori
(Yoo and Lee, 1982"; Yeo and Huh, 1999)™
Incheon(Hyun, 1986)"* West southern coast
area(Kim and Kil, 1987, Yellow sea(Cho
et al, 199", Cheju island(Lee et al.,
2000)*"
Family Coscinodiscaceae
Actinoptychus seranius EHRENBERG
D / West southern coast area(Kim and Kil,
198"
Coscinodiscus asteromphalus EHRENBERG
D / Korean channel(Park, 1956b)"
Coscinodiscus centralis EHRENBERG
F / Yeoja bay(Lee and Youn, 2000)*”
Coscinodiscus centralis var. pacifioa GRAN and
ANGST i
F / Jinhae bay(Yoo and Lee, 1979)”
Coscinodiscus janischii A. SMITH
D / Korean channel(Park, 1956b)”
Coscinodiscus jonesianus (GREVILLE)
OSTENFELD
F / Yeoja bay(Lee and Youn, 2000)*
Family Thalassiosiraceae
Lauderia annulata CLEVE
D / Yeoja bay(Lee and Youn, 2000/
Lauderia borealis GRAN
D, F / Korean channel(Park, 1956b)", Kori(Yoo
and Lee, 1982)""
Schriderella delicatula (H. PERAGALLO)
PAVILLARD
F / Kori(Yoo and Lee, 1982)*
Thalassiosira allenii TAKANO
R / Jinhae bay(Park et al., 1988)"
Thalassiosira angulata
D / Jinhae bay(Han et al., 1954)*
Thalassiosira conferta HASLE
R / Jinhae bay(Park et al., 1988)
Thalassiosira curviseriata TAKANO
D / Jinhae bay(Han et al., 1994
Thalassiosira eccentrica (EHRENBERG) CLEVE
D / West southern coast area(Kim and Kil,
1987, Cheju island(Lee, 1989)”
Thalassiosira gravida CLEVE
D / Kori(Yeo and Huh, 1999
Thalassiosira hyalina (GRUNOW) GRAN

D, F / Jinhae bay(Yoo and Lee, 1980)”, Kori
(Yoo and Lee, 1982)'", Cheju island (Lee,
1989)"%

Thalassiosira nordenskioeldii CLEVE

F / Cheju island(Lee et al., 2000)*”

Thalassiosira subtilis (OSTENFELD) GRAN

D / Korean channel(Park, 1956b)”

Thalassiosira weissflogii (GRUNOW) HASLE et

FRYXELL
D, F, R / Yeoja bay(Lee and Youn, 2000)™
Family Skeletonemaceae

Skeletonema costatum (GREVILLE) CLEVE

D, F, R / Southern sea(Park, 1956a”; 1980)%,
Jinhae bay(Yoo and Lee, 1979”; 1980"; Lee
et al, 1981%; Park et al, 1988)"; Han et al.,
19947, Yeo and park, 1997, Wando
island(Yoo and Hue, 1982)'", Kori(Yoo and
Lee, 1982"; Yeo and Huh, 19997, Incheon
(Hyun, 1986)13), West southem coast area
(Kim and Kil, 1987 Southemn sea(Park
and Lee, 1990)"™ Cheju island (Yoon et al.,
199175 1992”"; Lee et al, 2000, Kumo
island (Yoon and Koh, 1_994)%, Suyong bay
(Choi and Moon, 1998)°, Deukryang bay
(Yoon, 1999, Yellow sea (Cho et al., 1999

Stephanopyxis nipponica GRAN and YENDO

D / Suyong bay(Choi and Moon, 1998)*

Stephanopyxis palmeriana (GREVILLE) GRUNOW

D / Deukryang bay(Yoon, 1999)*"

Family Leptocylindraceae
Guinardia flaccida (CASTRACANE) H.
PERAGALLO

D, F / Kori(Yoo and Lee, 1982)", Cheju island
(Lee, 1989)"® Deukryang bay(Yoon, 1999)*",
Yeoja bay(Lee and Youn, 2000)®

Guinardia striata

F / Cheju island(Lee et al., 20005*"

Leptocylindrus danicus CLEVE . ;

D, F, R / Jinhae bay(Yoo and Lee, 1979°; 1980";
Yeo and Park, 1997)*, Southen sea(Park,
1980 Kori(Yoo and Lee, 1982""; Yeo and
Huh, 1999®, Kumo island(Yoon and Koh,
1994)” Deukryang bay(Yoon, 1999)°”, Cheju
island (Lee et al., 2000

Family Rhizosoleniaceae
Pseudosolenia calcar-avis (SCHULTZE)
SUNDSTROM
F / Tokdo island(Jung et al., 2001)*”
Rhizosolenia alata BRIGHTWELL

(= Proboscia alata)

D / Korean channel(Park, 1956b)", Wando
island(Yoo and Hue, 1982)'”, Cheju island
(Lee, 1989)®, Deukryang bay(Yoon, 1999)*”
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Table 2. continued

Rhizosolenia dlata {. gracillima (CLEVE) GRAN

F / Ullungdo island(Jung et al., 200)*

Rhizosolenia calcaravis SCHULTZE

F / Kori(Yoo and Lee, 1982)""

Rhizosolenia hebetata (BAILEY) GRAN

D / Korean channel(Park, 1956b)”

Rhizosolenia hebetata f. semispina (HENSEN)

GRAN

F / Kori(Yoo and Lee, 1982)"", Ullungdo island
(Jung et al., 2000)*

Rhizosolenia setigera BRIGHTWELL

D, F / Kori(Yoo and Lee, 1982)"", West south-
ern coast area(Kim and Kil, 1987, East
coast(Park et al, 1991)*”, Cheju island(Lee
et al., 2000)°"

Rhizosolenia shrubsolei

D, F / Korean channel(Park, 1956b)", Yeoja bay

(Lee and Youn, 2000

Rhizosolenia stolterfothii H. PERAGALLO

F / Kori(Yoo and Lee, 1982)"

Rhizosolenia styliformis BRIGHTWELL

D / Korean channel(Park, 1956b)"

Family Bacteriastraceae

Bacteriastrum delicatulum CLEVE

F / Yeoja bay(Lee and Youn, 2000)*

Bacteriastrum hyalinum LAUDER

F / Cheju island(Lee et al., 2000)™"

Bacteriastrum varians LAUDER

D / Korean channel(Park, 1956b)”

Family Chaetoceraceae

Chaetoceros dffinis LAUDER

(= Chaetoceros javanicum)

D, F / Southern sea(Park, 1956a”; 1980™; Park
and Lee, 1990)"”, Korean channel (Park,
1956b)", Jinhae bay(Yoo and Lee, 1979)°,
Kori(Yoo and Lee, 1982)"", Kumo island
(Yoon and Koh, 1994)*

Chaetoceros dffinis var. willei (GRAN) HUSTEDT

D / Southern sea(Park, 1956a)”

Chaetoceros atlanticus CLEVE

D, F / Korean channel(Park, 1956b)", Kori(Yoo

and Lee, 1982)""

Chaetoceros borealis BAILEY

D / Korean channel(Park, 1956h)*

Chaetoceros compressus LAUDER

D, F / Southemn sea(Park, 1956a)”, Jinhae bay

(Yoo and Lee, 1980)”, Kori (Yoo and Lee,
1982, Yeo and Huh, 1999)*, Yeoja
bay(Lee and Youn, 2000)*

Chaetoceros constrictus GRAN

F / Kori(Yoo and Lee, 1982)""

Chaetoceros costatus PAVILLARD

D, F / Jinhae bay(Yoo and Lee, 1979”; 1980)",
Yeoja bay(Lee and Youn, 2000)*

Chaetoceros curvisetus GLEVE

D, F, R / Southern sea(Park, 1956a”; 1980%;
NFRDI, 2002, Jinhae bay(Yoo and Lee,
1979”; 1980™; Lee et al, 1981%; Park et al,
1988)"”; Park and Lee, 1990, Suyong
bay(Choi and Moon, 1998)*, Deukryang
bay(Yoon, 1999°”; Lee and Youn, 2000)%
Yeoja bay(Lee and Youn, 2000)*”

Chaetoceros debilis CLEVE

D, F, R / Korean channel(Park, 1956b)", Jinhae
bay(Yoo and Lee, 1980)", Wando island
(Yoo and Hue, 1982, Kori(Yoo and Lee,
1982)', Cheju island (Lee, 1989'"; Yoon et
al, 199", Suyong bay(Choi and Moon,
1998, Southern sea(NFRDI, 2002)*

Chaetoceros decipiens CLEVE

D, F, R / Southern sea(Park, 1956a)", Korean
channel(Park, 1956b)”, Kori (Yoo and Lee,
198", Yeoja bay(Lee and Youn, 2000)™

Chaetoceros densus CLEVE

D / Yeoja bay(Lee and Youn, 2000)*

Chaetoceros diadema (EHRENBERG) GRAN

(= Chaetoceros subsecundus)

D / Kumo island(Yoon and Koh, 1994)”, Jinhae
bay(Yeo and Park, 1997, Kori (Yeo and
Huh, 1999)*

Chaetoceros didymus EHRENBERG

D, F / Korean channel(Park, 1956b)”, Jinhae bay
(Yoo and Lee, 1980)”, Kori{Yoo and Lee,
1982)'"

Chaetoceros eibenii GRUNOW

D / Yeoja bay(Lee and Youn, 2000)°”

Chaetoceros pelagicus CLEVE

D / Southem sea(Park, 1956a)”, Yeoja bay(Lee
and Youn, 2000)*

Chaetoceros pendulus KARSTEN

F / Cheju island(Lee et al, 2000)""

Chaetoceros pseudocrinitus OSTENFELD

D/ Southern sea(Park, 1956a”; NFRDI, 2002)*

Chaetoceros pseudocurvisetum MANGIN

R / Cheju island(Yoon et al, 1991)"

Chaetoceros socialis LAUDER

D, F / Korean channel(Park, 1956bY’, Jinhae
bay(Yoo and Lee, 1980"; Yeo and Park,
1997*", West southern coast area(Kim and
Kil, 1980)", Cheju island (Lee, 1989'; Lee
et al, 20000, Kori(Yeo and Huh, 1999)%
Yeoja hay(Lee and Youn, 2000

Family Biddulphiaceae
Biddulphia sinensis GREVILLE
D / Korean channel(Park, 1956b)
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Table 2. continued

i

Ditylum brightwellii GRUNOW

D, F / Korean channel(Park, 1956b)", Jinhae
bay(Yoo and Lee, 1979), Yeongil bay
(Choe, 1981)”, Kori(Yoo and Lee, 1982)",
Cheju island(Lee, 1989)"

Hemiaulus sinensis GREVILLE

F / Kori(Yoo and Lee, 1982)""

Family Eucampiaceae
Eucampia zodiacus EHRENBERG

D, F, R / Korean channel(Park, 1956b)”, Southemn
sea(Park, 1980)"; Park and Lee, 1990)"",
Jinhae bay(Yoo and Lee, 1980"; Yeo and
Park, 1997, Yeongil bay(Choe, 19817,
Kori(Yoo and Lee, 1982'"; Yeo and Huh,
1999)®' West southemn coast area(Kim and
Kil, 1987 Deukryang bay(Yoon, 1999)””

Order Pennales

Family Fragilariaceae
Asterionella glacialis CASTRACANE
(= Asterionella japonica)

D, F/ Kori(Yoo and Lee, 198" Incheon
(Hyun, 1986)"*, Jinhae bay(Han et al., 1994)*"
Deukryang bay(Yoon, 1999)%"

Asterionella kariana GRUNOW

D / Deukryang bay(Yoon, 1999)”"

Thalassionema nitzschioides GRUNOW

(= Thalassiothrix nitzschioides)

D, F, R / Korean channel(Park, 1956b)", Southern
sea(Park, 1980)6), Yeongil bay (Choe, 1981%;
Jo et al, 2000, Kori(Yoo and Lee, 1982)'"
East coast (Park_et al, 1991)® Deukryang
bay(Yoon, 1999)””, Cheju island(Lee et al,
2000)31)

Thalassiothrix frauenfeldii GRUNOW

D, F / Korean channel(Park, 1956b)” Jinhae bay
(Yoo and Lee, 1979)”, Kori(Yoo and Lee,
198"

Thalassiothrix longissima CLEVE and GRUNOW

D / Korean channel(Park, 1956b)"

Family Tabellariaceae
Licmophora abbreviata AGARDH
D, F / Cheju island(Lee et al, 1991)™ Yeongil
bay(Jo et al, 20007
Family Rhaponeidaceae
Neodelphineis pelagica TAKANO
D / Deukryang bay(Yoon, 1999)*"
Family Achnanthaceae

Campyloneis grevillei (W. SMITH) GRUNOW

D / Cheju island(Lee et al., 1991)"”

Cocconeis melesta KUTZING

D / Cheju island(Lee et al., 1991)"®

Cocconeis scutellun EHRENBERG

D / Cheju island(Lee et al., 1991)"”

Family Naviculaceae
Amphiprora gigantea var. sulcata (OMEARA)
CLEVE

D / West southern coast area(Kim and Kil,

1987
Amphora rhombica
D / Cheju island(Lee et al., 1991)"¥
Navicula distans (W. SMITH) RALFS

D, F / Jinhae bay(Yoo and Lee, 1979)”, West
southern coast area(Kim and Kil, 1987
Cheju island(Lee et al., 2000)*”

Navicula membranacea

D / Yeoja bay(Lee and Youn, 2000*”
Pleurosigma angulatum (QUEKETT) W. SMITH
D / Yeoja bay(Lee and Youn, 2000)*
Pleurosigma elongatum W. SMITH )

D, F / Jinhae bay(Yoo and Lee, 1979, Kori
(Yoo and Lee, 19820

Pleurosigma normanii RALFS

(= Pleurosigma affine)

D / West southern coast area(Kim and Kil,
1980

Family Nitzschiaceae

Bacillaria paxillifer HENDEY

(= Bacillaria paradoxa = Nitzschia paradoxa)

D / West southern coast area(Kim and Kil,
1987 Deukryang bay(Yoon, 1999)””
Ovlindrotheca closterium (EHRENBERG) REIMAN

et LEWIN

(= Nitzschia closterium)

D, F, R / Jinhae bay(Lee et al., 1981)®, Kori(Yoo
and Lee, 1982)"" West southern coast
area(Kim and Kil, 1987, Cheju island(Lee
et al, 199)"; 2000)", Yeoja bay(lLee and
Youn, 2000)*

Nitzschia delicatissima CLEVE

D / Wando island(Yoo and Hue, 1982, Kori
(Yeo and Huh, 1999)*

Nitzschia longissima (BREBISSON) RALFS

D, F / West southern coast area(Kim and Kil,
1987 Deukryang bay(Yoon, 19997, Kori
(Yeo and Huh, 199, Cheju island(Lee et
al., 2000

Nitzschia sigma (KUTZING) W. SMITH

D, F / West southern coast area(Kim and Kil,
1987 Cheju island(Lee et al., 2000)*”

Pseudonitzschia pungens (GRUNOW ex CLEVE)

HASLE a

D, F / Jinhae bay(Yoo and Lee, 1979; 1980");
Kori{Yoo and Lee, 1982)'", West southern
coast area(Kim and Kil, 198", Kumo
island(Yoon and Koh, 1994™, Suyong
bay(Choi, and Moon, 1998)® Deukryang
bay(Yoon, 1999)””
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Table 2. continued

Pseudonitzschia pungens var. atlantica CLEVE Class Raphidophyceae
D / Cheju island(Lee et al, 1991 Heterosigma akashiwo (HADA) HADA
Pseudonitzshcia seriata (CLEVE) PERAGALLO D, R / Jinhae bay(Park et al, 1983)'”, Cheju
D, R / Korean channel(Park, 1956b)”, Jinhae bay island(Yoon et al,, 1991)""; 1992)*"

(Yoo and Lee, 1979”; 1980"; Park et al,

1988)"”, Southern sea(Park, 1980)”; NFRDI, Class Euglenophyceae

2002)*”, Yeongil bay (Choe, 1981)”, Kori Eutreptiella gymnastica THRONDSEN

(Yeo and Huh, 1999)™, Yeoja bay(Lee and R /fv Jinhae bay(Park et al., 1988)""

Youn, 20007
Pseudonitzshcia seriata f. seriata
F / Cheju island(Lee et al., 2000)*”

*Remark: D-dominant species; R-redtide causative species: F-frequently occurred species

% Table 3. A list of causative red tide organisms in

80 dinoflagellates surveyed newly

Prorocentrum sigmoides BOHM

Cochlodinium polykrikoides MARGALEF
Gymnodinium mikimotoi MIYAKE et KOMINAMI ex
ODA

Gyrodinium dominans HULBURT

Ceratium intermedium (JORGENSEN) JORGENSEN
Ceratium kofoidii JORGENSEN

Ceratium sumatranum (KARSTEN) JORGENSEN
Alexandrium flaterculus (BALECH) BALECH
Alexandrium tamarense (LEBOUR) BALECH
Protoperidinium pellucidum BERGH

70

60

Number of %

species |

30 +

20

D F R DF DR FR DFR
Type of indicator Q Q_l}_-
Fig. 2. Sor.np();riston of the number of species referred 23 oM A" 28E5E HF 435004
0 maicator.
. . al 2712 71 & , 1 ZoA FQEo
(D: dominant species; F: frequently occurred f"_ZZOOA E7HA ] 52 Zi] 1 Ta °T‘L u‘r&l
species; R' red tide causative species; DF: _1 230“ 1 Ha ”}Zli |5 B
dominant and frequently occurred species; Aol Btk & v‘—/‘}Oﬂ A 71&3} FRF 535
DR: dominant and red tide causative species; & BT 50% 116% 0|1, F2F H4E 89i(76.6%),
FR: frequently occurred and red tide cau- GAEZF 115 2F(189%), &Nz F 2& 2%
sative species; DFR: dominant, frequently (1.7%), F%%, 23 ERF SFIUzRES 71—7_} 1
occurred and red tide causative species) % 12(09%)019t A EHL st =
FToZMe $HF o] Actinoptychus seraniusE B]

° d Folta T £(genus)o® HY Falo] 79%, %?i I 0] Coscinodiscus centralisE

B FagoR ZAHUL 22 Chaetoceros affinis v 28t 50%, AxY9F0) Cochlodinium poly-

= Uikstel 18F 0.2 2Ahd Chaetoceros% oItk prioidess w28 36501900 9 3449 24
= 5o A Az 548 E5F Ad £ Prorocentrum micansg H)

ATL 145 3BFoR 2AE Wl B Aoy g4 1%0|9t}. oje Zdox 29F02 AFd

) H2AATL 11 2T 02 A F74 A F2 F279QU Skeletonema costatumo} R o

of AeiA 10} vlae) 2 W 125 FAF g lgenus) 22 1859 B Fol abd Fe

Aot Cochlodinium polykrikoides® v %8 10% 20]Qi ).

& hE Folth(Table 3). o9 2& HzYl2

of Wi AL FAl} AFE BX L,

, AELAA7), Az, dAEs 53 2L

- ;
-= RSN 2 A ] 5F Gl E
BZHo] o]fo]xjok & Aot} °f A 002 Ay REAe Seed

Folo] st} o] Fojzin.
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