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Abstract

Field survey for the distribution of microalgae were carried out at the 10 stations in the coastal
waters of Kumo Islands in August 2 and 3, 1993. They were identified 44 taxa of pelagic phytoplanktonic
organisms representing 3 divisions, 5 classes, 9 orders, 24 families, 28 genera, 44 species.

Dominant species in the coastal waters of Kumo Islands were occupied with two dinoflagellates,
Alexandrium flatercula, Ceratium furca, a diatom, Skeletonema costatum and a silicoflagellate, Dictyocha
fibula at the all study sites. And three centric diatoms, Chaetoceros affinis, C. diadema, Leplocylindrus
danicus and a pennate diatom, Nitzschia pungens appeared in dominat species in the northeastern part
of Kumo Islands.

A E

s AN HatE GEAAQ] A HEFol st HFRHIL Atk AEF A=
AAAQ Z7ivke majsciyl, dokEiAl Y] A dE dxFol o Hf vlgo] wAEHY,
NEAE AL Y FAZY) LSGAE LI o4 27/, F AEEFIE g3 712
o]l AHER Yo & F Aok webA SAGAEA e soto) goiNE FARTE WA 2
eislojol § Aol NREFALA AT Wl nels

gesadagdTde ALl Fedre 3 G aite] F4

Jrrol 1A, 23 AE 4
A8 Aoz o)felA Utk ALE oAAw, U, BIU 53 Do

2 A
Wkl ofhe] %) ¥-9}

161



162 BEERRFHE AERSE ¥325

AAHR len, o]F 7 Ukl HT 3453 Adudd Sutsle 22 s EgduA e T A7}
BASL 3o, F2d% Q12 S ©A] BT AT 59 9 A - pyHo wn
Aot FHo2E ek e YNGR FAAURIHY Foz AP 9o}, FLAE QA2
H A2 AT AE ] A DR GO RME o) ¢ T2 S FH|5tn e Rolu) gty FoUE
e e SVl B HAL A% HEH Z9 Wl o)} HUYE 29 o] Lol
ST vj$ Fa3F sfgor},

2 2ARE FFAARERI VL vid AAEa e AAE e RALe] Yo = 19039 1A o)
HAAE GEAFTHEY FLAT A F, %] vHZF, = NBEYaE 2¥EDN 27
548 13l Hekr

ABAA ZAF A oA o] Foj Y ABEFAE U AF BHuE *ITE}V%,

i 74AE T3t oS- wofaloh(%, 1977; %, 1978; Shim, 1980; 4 5, 1981; 1992)

Ag g9 dy

TREE Ao wHMzRY, F AEEFAE 28 AL votstr) 98 2A = 19934
89 29U} 39l Fig 19 LA 10?H-4 LP”,M ot HAISAT Y EEFIE FR HFP&
AE ol g8t 2t A5 HF H54E oz ANk B2 AL A4Ho gaigon
43 FSHUAN AF)dAME 78“‘5'5-’—‘1-‘4 HzE ANg2A EZ3E Y E(mesh size, 100pm, FY 77}
30cm)yE °l&3std 54 10m oA dl5AZAA A oo o3 ANAE WYY}, 13 7=
ANLFBBE Aot 5 e FForA B Fe2uAdd 9% 29 2. Wysigr)

Arol ofs) A 2R ARPolN FHZEvIROZ AF FE7} 04%7) HEE NH(Th
rondsen, 1978)3te] d@HE g 0hg, 85 250mIE Hsl  pore size’t 045um(dia, 47mm)Q)
membrane filter7} B 2¥ 7] & o] &, A-{ 8l o3 HE T} sVt HEE FF58e] AL
AR AFSHATHIE, 1986). TA10) At Ao 2 A o] oja) A B s o] v =z}
HE4 ARERY] 28S B3] A8 AF B3 H@D) M= o} e SRIES B8
A AN8E PR 55, AT 2L Aol e} FHsln FAL ANmE AESAY AAe
A& 01mIE % %3] pipetman 2 7| 5=%ol 33} NikonB 8807 so) A £o] S47} 28 A E450)

TE AAEA2, A5 Fo ddME AR F9L A sE

A3 g %

&
2dE 4
9 Am

(F

ol —

A e Halot AR AH o Hatw o], FF F3]9 Jae A wn Qe Folk
ZAMA] 289 FHH T YFL 225C004) 23902 W F& wwA ksl Yot
&
ig.

)
2

[o

Ao Astn e AN 5L g, FA%o2 2HY 52 Yol AFS

)
|
aL 9

ch 2). 5, 579 9% A LE = 5L Fg, I Ao RS A4
2 go tz.*— YERAIL Qlof, B2 ¥ dAtsig e uje By HUed 22E sA1
2 g

2 4BEYIEY £24
AEE FoUE AU AN FHo] YA ABEPIE) T F 84 yFEoE 42 E 7

£ 2
12

o
1

[o I 32

A
&%
& 7

¥



134°,
35 N

34°
30'N

127°45"E

Fig.1 Map showing sampling site.
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Fig. 2 Spatial variation of water temperature in the coastal waters of Kumo Islands, in summer.
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Table 1. Systematic list of phytoplankton in the coastal waters of Kumo Islands, in summer
Division DINOPHYTA
Class DINOPHYCEAE
Order PROROCENRALES
Family PROROCENTRACEAE
Genus Provocentrum EHRENBERG, 1833
Provocentrum dentatum STEIN
P. glacialis SCHUTT
P. triestinum SCHILLER
Order DINOPHYSIALES
Family DINOPHYSIACEAE
Genus Dinophysis EHRENBERG, 1839
Dinophysis acuminata CLAPAREDE et LACHMANN
D. rotundata CLAPAREDE et LACHMANN
Order GYMNODINIALES
Family GYMNODINIACEAEE
Genus Gymnodinium STEIN, 1878
Gymnodinium sanguineum HIRASAKA
G. sp.
Genus Gyrodinium KOFOID et SWEZY, 1921
Gyrodinium spirale
G. sp.
Family LEPHODINIACEAE
Genus Katodinium FOTT, 1957
Katodinium rotundatum (LABOUR) LOEBLICH III
Order NOCTILUCALES
Family NOCTILUCACEAE
Genus Noctiluca SURIRAY ex LAMARCH, 1816
Noctiluca scintillans (MACARTHEY) EHRENBERG
Order PERIDINIALES
Family PERIDINIACEAE
Genus Protoperidinium BERGH, 1881
Protoperidinium depressum (BAILEY) BALECH
P. oceanicumm (VANHOFFEN) BALECH
P. pallidum (OSTENFELD) BALECH
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P. spp.
Family CALCIODINELLIDACEAE
Genus Serippsiella BALECH ex LOEBLICH III, 1965
Scrippsiella trichoidea (STEIN) LOEBLICH III
Family GONYAULACACEAEE
Genus Gonvaulax DIESING, 1866
Gonyaulax verior SOURNIA
Family PROROCENTRACEAE
Genus Alexandrium EHRENBERG, 1833
Alexandrium flatercula (BALECH) BALECH
Family CERATIACEAE
Genus Ceratium SCHARNK, 1793
Ceratium furca (EHRENBERG) CLAPAREDE et LACHMANN
C. fusus (EHRENBERG) DUJARDIN
C. kofoidii JORGENSEN
C. trichoceros (EHRENBERG) KOFOID
Division CHRYSOPHYTA
Class CHRYSOPHYCEAE
Order DICTYOCHALES
Family DICTYOCHACEAE
Genus Dictyocha EHRENBERG, 1837
Dictyocha fibura EHRENBERG
Genus Distephanus SHOHR, 1880
Dristephanus speculum (EHRENBERG) HAECHEL
Family EBRIACEAE
Genus Ebria BORGERT, 1891
Ebria tripartita (SCHUMANN) LEMMERMANN
Class BACILLARIOPHYCEAE
Order CENTRALES
Family MELOSIRACEAE
Genus Melosira AGARDH, 1824
Melosira sp.
Genus Leptocylindrus CLEVE, 1889
Leptocylindrus danicus CLEVE
Genus Siephanophyxis EHRENBERG, 1844
Stephanophyxis palmeriana (GREVILLE) GRUNOW
Family THALASSIOSIRACEAE
Genus Skeletonema GREVILLE, 1865
Skeletonema costatum (GREVILLE) CLEVE
Genus Thalassiosira CLEVE, 1873
Thalassiosira spp.
Family COSCINODISCACEA
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Genus Coscinodiscus EHRENBERG, 1866
Coscinodiscus gigas EHRENBERG
C. sp.
Family BLDDULPHIACEAE
Genus Eucampia EHRENBERG, 1840
Eucampia zodiacus EHRENBERG
Family HELIOPELTACEAE
Genus Actinoptychus EHRENBERG, 1843
Actinoptychus senarius (EHRENBERG) EHRENBERG
Family CHAETOCERACEAE
Genus Chaetoceros EHRENBERG, 1844
Chaetoceros affinis LAUDER
C. diadema (EHRENBERG) GRAN
C. dydimus EHRENBERG
C. dydimus var. anglica (GRUNOW) GRAN
C. lorenzianus GRUNOW
C. pervianus BRIGHTWELL
C. spp.
Genus Bacteriastrum SHADBOLT, 1854
Bacteriastrum sp.

Family RHIZOSOLENIACEAE
Genus Guinardia PERAGALLO, 1892

Guinardia flaccida (CASTRACANE) PERAGALLO
Genus Rhizosolenia (EHRENBERG) BRIGHTWELL, 1858
Rhizosolenia robusta NOMANN ex RALFS ex PRITCHARD
R. setigera BRIGHTWELL
Family LITHODESMIACEAE
Genus Ditylum BAILEY, 1861
Ditylum brightwellii (WEST) GRUNOW ex VAN HEURCK
Order PENNALES
Family DIATOMACEAE
Genus Licmophora AGARDH, 1827
Licmophora abbreviata AGARDH
Genus Thalassinema GRUNOW ex HUSTEDT, 1932
Thalasstonema nitzschioides (GRUNOW) HUSTEDT
Genus Thalassiothrix CLEVE et GRUNOW, 1816
Thalassiothrix flauenfeldii GRUNOW ex CLEVE et GRUNOW
Family NITZSCHIACEAE
Genus Nitzschia HASSALL, 1845
Nitzschia longissima (BREBISSON) RALFS ex PRITCHARD
N. pungens GRUNOW ex CLEVE
Class RAPHIDOPHYCEAE
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Order RAPHIDOMONADALES
Family VACUOLARIACEAE
Genus Fibrocapsa TORIUMI et TAKANO, 1973
Fibrocapsa japonica TORIUMI et TAKANO
Division EUGLEOPHYTA
Class EUGLEOPHYCEAE
Order EUTREPTIALES
Family EUTREPTIACEAE
Genus Eutreptiella DA CUHNA, 1914
Eutreptiella gymnastica THRONDSEN

Table 2. Phytoplankton species in the coastal waters of Kumo Islands.
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Station No.

Species
Be 1 2 3 4 5

6

10

SILICOFLAGELLATES

DINOFLAGELLATES
Prorocentrum dentatum +
P. glacialis +

P. triestinum
Dinophysis acuminata +
D. rotundata
Gymnodinium sanguineum +
G. sp. +

Gyrodinium spirale
G. sp. -

Katodinium rotundatum +
Noctiluca scintillans +
Protoperidinium depressum
P. oceanicum +
P. pallidum = +

P. spp. +
Scrippsiella trichoidea
Gonyaulax verior
Alexandrium flatercula
Ceratium furca

C. fusus

C. kofoidit

C. trichoceros

+ + + +
+
+ 4+ + + o+
+ 4+ + +
+

Dictyocha fibura
Distephanus speculum +
Ebria tripartita

+
4
5
&

+

+ 4+ + 4

+ +
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Table 2. Continued

Species

Station No.

1 2 3 4 5 6

10

CENTRIC DIATOMS

Melosira sp.
Leptocylindrus danicus
Stephanophyxis palmeriana
Skeletonema costatum
Thalasstosira spp.
Coscinodiscus gigas

C. sp.

Eucampra zodiacus
Actinoplychus senarius
Chaetoceros affinis

C. diadema

C. dydimus

C. lorenzianus

C. pervianus

C. spp.

Bacteriastrum sp.
Guninardia flaccida
Rhizosolenia robusta
Rh. setigera

Ditylum brightwellii

PENNATE DIATOMS

OTHER PHYTOFLAGELLATES

Licmophora abbreviata
Thalassionema nitzschioides
Thalasstothrix flavenfeldii
Nitzschia longissima

N. pungens

Pleosigma sp.

Fibrocapsa japonica
Eutreptiella gymnastica

Sl
+ +

I
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4

+ + + + =

+ + +]|w©

+

No. of species

16 11 21 11 13 12 18

10 22 12
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o Station No.

1 2 3 4 5 6 7 8 9 10
DIATOMS
Skeletonema costatum 1 ey 3 @D @ ) 2 1
Chaetoceros affinis @
C. diadema &Y gl
Nitzschia  pungens 2
DINOFLAGELLATES
Ceratium furca 3 3 @ L 4 2
Alexandrium flatercula @ @ @ @ @ 3
SILICOFLAGELLATES
Dictyoch fibula @ 3

Fig. 3. Spatial Variation of dominant species in the coastal waters of Kumo Islands, in summer.
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Table 3. Phytoplankton standing crop in the coastal waters of Kumo Islands, in summer

Stn.No Diatoms Phytolagellates Total
Centric Pennate Dinoflag. Other (cells/ml)
1 116 26 7.6 20 238
(48.7) (10.9) (31.9) (84) (99.9%)
2 6.6 0.4 86 0.8 16.4
(40.2) (24 (52.4) 4.9 (99.9%)
3 6.2 0.6 19.8 0.6 272
(22.8) (2.2) (72.8) 22) (100%)
4 1.6 0.6 82 0.8 11.2
(14.3) (5.4) (73.2) (7.1) (100%)
5 36 12 20 0 6.8
(52.9) (17.6) (29.4) 0 (99.9%)
6 46 28 1.6 04 94
(48.9) (29.8) (17.0) 4.3) (100%)
7 76 24 6.0 0.8 16.8
(45.2) (14.3) (35.7) (4.8) (100%)
8 16.8 82 20 0.2 272
(61.8) (30.1) (7.4) 0.7) (100%)
9 354 46 34 28 46.2
(76.6) (10.0) (7.4) (6.0) (100%)
10 64 24 6.6 20 174
(36.8) (13.8) (37.9) (11.5) (100%)
105 E Total cell number
= Diatoms
_ : ‘\&4??!?“}[1&3!113!:2:
; N _:
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Fig. 4. Spatial variation of phytoplankton standing crop in the coastal waters of Kumo Islands, in summer.
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