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Abstract This study examined the spatio-temporal distributions of the phytoplankton community in the coastal waters
of Gogunsan Islands (CoWGls), West Sea of Korea, from January to September 2011. A total of 104 species of
phytoplankton belonging to 56 genera were identified. This was low compared to the surrounding seas of the West
Sea. In particular, diatoms and dinoflagellates comprised 60.5% and 34.6%, respectively, and it was most diverse in
autumn. The standing crops fluctuated from 9.6 x 10%cells/L to 1.0x10cells/L.

This was high in winter and summer and low in spring and autumn. The seasonal dominant species were Skeletonema
costatum-like species, Thalassiosira nordenskioeldii, Dactyliosolen fragillisimus, and Chaetoceros debilis in winter,
Guinardia delicatula in spring, Eucampia zodiacus, Cylindrotheca closterium, Ch. debilis, and Ch. curvisetus in
summer, and S. costatum-like species, Ch. debilis, Ch. curvisetus, G. delicatula, and Leptocylindrus danicus in autumn.
The total number of autochthonous and tychopelagic species was 39 species. This showed a 1/3 (33.3%) decrease
compared to the 1980's. The chlorophyll a concentration fluctuated from 3.82 pg/LL in autumn to 13.36 pg/L in summer.
The bio-oceanographic characteristics of the CoWGIs based on principle component analysis (PCA) showed that it was
dominated by the Saemangeum water mass in the high temperature season and by the Geum River water mass in the
low temperature season. In other words, there has been a conversion to a closed inner bay followed by the dramatic
progress of eutrophication, even in the CoWGIs after completion of the Saemangeum embankment.

Key Words : chlorophyll a, coastal waters of Gogunsan Islands(CoWGls), PCA, phytoplankton community,
spatio-temporal distribution
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[Table 1] Percentage of diatoms and phytoflagellates
on the total cell density in the CoWGIs.

Percentage (%)
Seasons Diatoms -
Total Phyto
Centrales | Pennales | flagellates
Winter 100 90.3 9.6 0.1
Spring 100 95.8 2.1 2.1
Summer 100 736 254 1.0
Autumn 100 93.6 4.3 2.1
e AEEAE vy BRaE 8 AREY
ARSI A5 A AEEFAENA T2/ AA
e HAREol 97.0% ooz - AAF 2ol
o AusE PP BT FERAIAE FAE T2
Foll 23t Af-Eo] A& 73.6% 1A 718k AE L2 90.0%
oo YRS AASALh SR FEFE ol Fol
254%= HulE B3 35 A9t th2 A= 10%
olael e AFEE T, A8y Amafi
01-21% AFERE 73 7H2ol 21%= i =2 A
A9FA AL ABL 1% o5kl HHEE v]$ Yk
tHTable 1).
3) 2HZ
A EDREES ST R E
Bt 5% ol SHES Rol= $AEe ALH Hol=

A&l 1257 Skeletonenru costaturlike species, Thalassiosira
nordenskioeldii, Dactyliosolen fragillisinus 2 Chaetoceros
debilis7} Z¥Zy 31.4%, 15.7%, 13.2%, 10.7%2] +-2EZ
A T1.0%6E ERIITE B8 1A Guinardia delicatula”t
804%°] ER 94 sk B % TR
zodiacus, Cylindrotheca closterium, Ch debilis 2 Ch
curvisetus?t Zt2}y 43.1%, 24.9%, 13.1%, 70%2] $HE
2 HA 81%E YeRlATh 2ea 7 9A tEF
S. costatum-like species, Ch debilis, Ch curvisetus, G.
delicatula®}  Leptocylindrus  danicus?y  Z¥2F 39.1%,
17.8%, 157%, 6.3%%F 6.0%°] S &= HA 341.9%=
EFQ(Table 2). & La bt s sl9e] A E2atasE +
HE A7 FAE rxFl 8 4, AEe FEE
UERA I A 0] Helw vl ekl
F A o $HFToR FHI T2 BF TS TR
2A Ch debilis, Ch curvisetus, G. delicatula 2 S.
costatum - like species % 4%0]3]t}.

I\

[Table 2] Seasonal fluctuations of dominant species
and dominance in the CoWGIs

Dominant species - ]?on'linan‘ce o)
Winter | Spring | Summer | Autunm

Asterionellopsis glacialis 75

Chaetoceros curvisetus 7.0 157
Chaetoceros debilis 10.7 13.1 178
Chaetoceros tortissimus 72

Cylindrotheca closterium 249
Dactyliosolen fragillisimus 132

Eucampia zodiacus 43.1
Guinardia delicatula 894 6.3
Leptocylindrus danicus 6.0
Skflii):esr;fCizzstatum 314 91
Thalassiosira nordenskioeldii 157

AEZHAE TR 4AE B
T E33% 2o JURETF Dingphysis fortii, Neoceratium
fusus, Noctiluca scintillans, Protoperidinium bipes, P.
conicum, TFAHRZT Dictyocha fibula, S22V
Eutreptiella gymnastica, 535 1325 Actinoptychus
senarius, Chaetoceros dffinis, Ch debilis, Cosanodiscus
gigas, Ditylum brightwellii, Eucampia zodiacus,
Paralia sulcata, Skeletonema costatum - like species,

[e]
34

Thalassiosira  rotula 2 TZF Meuniera
membranceae, Pleurosigna nomonii,  Pseudo-ritzschia
pungens, Thalassionema nitzschioides, Tropidoneis
lepidoptera 5 212 thddt TE0| EEF oL UAIH
FHEer 483l

T8 AL 3AEe] FEe T2 PHNEF D acuminata,
Heterocapsa triquetra, N. teres, Scrippsiella trochoidea, D.
speculum, =X FEF Ch curvisetus, Gidotella striata,
Leptocylindrus danicus, Odontella aurita, Proboscia
alata, Rhizosolenia setigera, Stephanopyxis turris, Th
nordenskioeldii ~12)1l -4 25 Asterionellopsis
glacialis, Glindrotheca dosterium, Diploneis  splendiaa,
Gyrosgima fasciola, Nitzschia sigma 5 18%2.2 37
g o] EFdo] BlE F-& 300 ey thysEts]

(Table 3).
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[Table 3] Seasonal variations of phytoplankton species

in the CoWGlIs

to be continued Table 3

Phytoplankton name

Seasons

Winter Spring Summer Atumn

Seasons
Phytoplankton
Winter Spring Summer Atumn
PHYTOFLAGELLATES
DINOFLAGELLATES
Akashiwo sanguinea s
Alexandrium sp. * *
Dinophysis acuminata * *
D fortii * * * %
Gonyaulax polygramma ® %
G. scrippsae %
Gymnodinium sp. s
Gyrodinium sp. * ® * s
Heterocapsa triquetra * * *
Katodinium glaucum *
Neoceratium furca * *
N. fusus ® * * %
N. kofordii *
N. teres * s *
N. trichoceros * %
Neoceratium sp. * #
Noctiluca scintillans * * * *
Oxyphysis oxytoxoides * *
Prorocentrum dentatum * s
P. minimum * *
P. triestinum * %
Prorocentrum sp. %
Protoperidinium bipes * * * *
P. conicum * * * *
P. crassipes %
P. oceanicum *
P. pallidum ® *
P. pentagonum %
P. pellucidum *
P. sinusum *
Protoperidinium spp. * ® s
Pseliodinium vaubanii *
Pyrophacus steinii *
Scrippsiella trochoidea * * *
Torodinium tereto * *
SILICOFLAGELLATES
Dictyocha fibula * * * %
D. speculum ® * %
Octactis octonaria * *
EUGLENOIDS
Eutreptiella gymnastica * * * *
ZOOFLAGELLATES
Ebria tripartita *
DIATOMS
Centric diatoms
Actinoptychus senarius * * * #
Asteromphalus sp. %
Bacteriastrum hyalinum *
Chaetoceros dffinis * * * s
Ch. compressum %
Ch curvisetus ok sk sk

Ch. danicus

Ch. debilis

Ch. decipiens
Ch. didymus

Ch. messanensis
Ch. peruvianus
Ch. socialis

Ch. tortissimus
Chaetoceros spp.

Climacodinium frauenfeldianum

Coscinodiscus centralis
C. gigas
Coscinodiscus sp.
Cyclotella striata

Dactyliosolen fragilissimus

D. phuketensis
Dictylum brightwellii
Eucampia zodiacus
Guinardia delicatula
G. flaccida

G. striata

Helicotheca tamesis
Leptocylindrus danicus
Neocalyptrella robusta
Odontella aurita

O. sinensis

Paralia sulcata
Planktoniella blanda
Proboscia alata
Rhizosolenia carcar-avis
Rhizosolenia hebetata
R. setigera
Rhizosolenia sp.
Skeletonema costatum
Stephanopyxis turris
Thalassiosira aestivalis
Th. leptopus

Th. nordenskioeldii
Th. pacifica

Th rotula
Thalassiosira spp.
Pennate diatoms
Amphipora alata
Asterionellopsis glacialis
A. kariana

Bacillaria paxillifera
Cylindrotheca closterium
Diploneis splendica

Gyrosgima fasciola

seskok

sk

sk

sk

sk

soskokok

sk

sk

sk

sk
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to be continued Table 3

Chiorophyll-a (/L)

Apr. 2011

(D) Autumn

Chlorophyll-a (/L)

0ct. 2011

(A) Winter

(C) Summer

Chlorophyll-a (

Gl

July 2011

Seasons

Winter Spring Summer Atumn

Phytoplankton name

Licmophora lyngbyei

Meuniera membranceae

Navicula spp.

Nitzschia sigma

Pleurosigma normanii

Pseudo-nitzschia delicatssima

*

sk

Pn. pungens

Thalassionema frauenfeldii

T. nitzschioides

Tropidoneis lepidoptera

# 10° cells/L; #+ 10" cells/L; ¢ 10° cells/L; soeec 10° cells/L;

wewkx 107 cells/L

of

distributions

and horizontal

[Fig. 6] Seasonal

chlorophyll a concentration in the CoWGIs.
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