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Abstract — We carried out field survey on the analysis for a characteristics of monthly variation of phytoplankton
community in the Inner Bay of southeastern Geoje Island, South Sea of Korea from June 2018 to May 2018. The
results showed that phytoplankton community consisted of 54 genera 97 species showing a relatively simple. The
harmful phytoplankton that appeared were diatom, Pseudo-nitzschia pungens, dinoflagellates, Dinophysis acuminata,
D. fortii, Lingulodinium polyedra, Gymnodinium catenatum, Margalefidinium polykrikoides, and chloromonad,
Heterosigma akashiwo. The species number of phytoplankton dropped sharply from summer to early winter, and
increased from winter to spring. Phytoplankton cell density ranged from 0.8 cells mL™' in January to 154.4 cells
mL™" in July with the average layer being 32.0 cells mL™ low in autumn and winter and high in summer and spring.
The seasonal succession of phytoplankton dominant species was distinct dinoflagelates, Prorocentrum triestinum, Tri-
pos fusus and diatoms, Chaetoceros affinis, Nitzschia sp., Skeletonema costatum-ls in summer, Chaetoceros debilis,
Paralia sulcata, Thalassionema nitzschioides in autumn, Chaetoceros curvisetus, Ch. socialis, Dentoluna pulima,
Eucampia zodiacus, S. costatum-1s in winter, and Ch. curvisetus, D. pulima, E. striata, E. zodiacus, Pn. pungens, S.
costatum-1s and P. triestinum, Scrippsiella trochoidea in spring. The phytoplankton community by the ecological
indices showed a very large fluctuation and unstable structure. In other words, the phytoplankton community struc-
ture in the Inner Bay of southeastern Geoje Island showed a very large change in monthly variations. And it could
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be determined to be closely related to seawater movements such as Tsushima warm current and freshwater mixed

from Nakdong estuary.

Keywords: Southeastern geoje(7] Al ‘&%), Harmful phytoplankton(+-3ll 2] & Z % = &), Dominant species
(F-3%), Cell density(H3E L&), Ecological indices(*J El A7), Seawater movements(3l<= £-5)
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Fig. 1. Maps show to sampling station in the southeastern Geoje Island.
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Fig. 2. Phytoplankton species composition in the southeastern Geoje
Island.
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Fig. 3. Monthly variation of phytoplankton species number in the southeastern Geoje Island.
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Table 2. Monthly variations of diatoms, phytoflagelates and total phytoplankton cell density in the southeastern Geoje Island

Taxon

Cell numbers (cells mL™")

Diatoms

Phytoflagellates

Total

Month Surface Bottom Surface

Bottom

Surface

Bottom

June 2018 57.6~ 101.4 (77.0) 54.0~68.8(62.5)  8.0~13.4(10.4) 4.4~11.0(7.4)
July 2018 32~32.6(17.8) 10.8~136.6(56.0) 2.6~ 121.8(50.0) 1.4~7.0(4.3)

Aug. 2018  1.6~4.6(2.9) 1.6 ~ 8.0 (4.3) 24~104(7.7)  1.0~3.0(1.8)
Sept. 2018 1.8~31.1(13.9) 3.6~232(11.8)  04~14(08)  0.0~1.8(0.9)
Oct. 2018  1.6~7.0(3.9) 0.8~5.8(3.5) 00~1.0(0.5)  04~04(0.4)
Nov.2018 1.0~ 1.8(1.4) 1.2~2.4(1.7) 02~04(03)  0.0~0.6(0.3)
Dec.2018  102~27.6(21.5) 13.4~238(18.1)  02~08(0.6)  0.2~0.6(0.4)
Jan.2019 0.8 ~6.6(3.4) 34~6.6(5.2) 0.0~04(0.1)  0.0~0.4(0.3)

Feb.2019 27.2~73.8(49.7) 16.0~34.6(23.7)  02~02(02)  0.0~0.4(0.2)
Mar. 2019 212~54.0(37.7) 342~478(412)  04~12(0.9)  02~1.0(0.5)
Apr.2019  242~412(30.6) 38.0~65.0(49.3) 10.8~59.0(343) 1.0~3.6(2.2)
May 2019  6.4~234(147) 94~324(17.9) 18~82(4.1) 11.4~154(13.7)

674~ 114.8 (37.4) 60.8~75.8(69.9)
5.8~154.4(67.8) 12.2~ 143.6 (60.3)

~ 14.8 (10.6)
2.2~31.7(14.7)
1.6 ~ 7.4 (4.4)
1.2~2.4(1.7)

11.0 ~ 27.8 (22.1)
0.8~6.6(3.5)

27.4 ~74.0 (49.9)

22.2~552(38.5)

35.0 ~ 85.4 (64.9)
8.2~31.6(18.7)

2.6~9.4(6.1)
4.4~25.0(12.7)
12~62(3.9)
1.4~2.8(2.0)
14.0 ~ 24.0 (18.5)
3.8~7.0(5.5)
16.4 ~34.8 (23.9)
34.6 ~ 48.8 (41.7)
39.0 ~ 68.6 (51.5)
23.2~47.8 (31.5)

Number in ( ) indicated mean values
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Is7} 20% 252 887 H-H3R L, A2 Ch. curvisetus”}
12.6%°] 7585 JeRNSITE 1€ 9A] 345 B5F S. costatum-
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Table 3. Monthly variations of dominant species and dominance in the southeastern Geoje Island

Layers Dominant species (Dominance)
Seasons
Tune 2018 S Nitzschia sp. (32.3), S. costatum-1s (17.9), T. fusus (6.6), Ch. affinis (5.9)
B Nitzschia sp. (21.9), S. costatum-1s (17.1), Ch. affinis (10.8), T. fusus (7.9)
S P, triestinum (59.0), N. longissima (15.1)
July 2018 o .
B N. longissima (47.2), E. zodiacus (10.2), S. costatum-1s (5.3)
Aug. 2018 S P, triestinum (34.0), T. furca (12.0), S. costatum-1s (10.7), P. micans (5.0)
B S. costatum-1s (15.2), P. triestinum (5.4), T. furca (5.4)
Sept. 2018 S Ch. debz:ll:s (73.9) ' .
B Ch. debilis (40.0), Pa. sulcata (9.5), Th. nitzschioides (6.3)
Oct. 2018 S Th. nitzschioides (12.1), Ch. curvisetus (9.1), Pa. sulcata (9.1), N. sigma (7.6),
B Pa. sulcata (20.7), Ch. affinis (8.6), N. longissima (5.2)
S Genus Chaetoceros (23.0)
Nov. 2018 ) .
B Ch. curvisetus (13.3), Pr. alata (6.7), No. scintillans (6.7)
Dec. 2018 S S. costatum-1s (20.5), D. pulima (5.7), N. longissima (6.0), Rh. phuketensis (7.9), Th. nitzschioides (7.0)
B S. costatum-ls (18.4), Ch. curvisetus (12.6), Th. nitzschioides (8.3), Rh. phuketensis (5.8), N. longissima (5.1)
Jan. 2019 S S. costatum-1s (38.5), Rh. flaccida (9.6), Ch. lorenzianus (5.8)
B S. costatum-1s (38.6), Ch. curvisetus (7.2), Rh. flaccida (7.2)
Feb. 2019 S Ch. socialis (33.7), D. pumila (18.7), E. zodiacus (11.9),
B E. zodiacus (30.5), D. pumila (18.4), Ch. socialis (8.1), S. costatum-Is (8.1), Ch. curvisetus (5.6)
Mar. 2019 S E. zodiacus (31.0), E. striata (12.3), Ch. curvisetus (9.3), S. costatum-1s (7.9), Ch. dydimus (5.4)
B Ch. curvisetus (16.1), E. zodiacus (14.1),
Apr. 2019 S Sc. trochoides (49.9), Pn. pungens (16.1), E. zodiacus (15.1), L. danicus (7.7),
B E. zodiacus (42.1), D. pumila (15.3), Pn. pungens (15.2), L. danicus (5.9)
May 2019 S L. danicus (27.8), Sc. trochoides (12.1), S. costatum-1s (8.2)
B Sc. trochoides (15.6), L. danicus (15.4), P. triestinum (12.9), S. costatum-1s (11.2)

Ch.: Chaetoceros, D.: Dentonula, E.: Eucampia, L.: Leptocylindrus, N: Nitzschia, No.: Noctiluca, P.: Prorocentrum, Pa.: Paralia, Pn.:
Pseudo-nitzschia, Pr.: Proboscia, Rh.: Rhizosolenia, S.: Skeletonema, Sc.: Scrippsiella, T.: Tripos, Th.: Thalassionema, S: surface, B: bottom
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Table 4. Seasonal variation of dominant genus in phytoplankton community in the southeastern Geoje Island

Taxon Dominant species (Genus)

Season Diatoms Dinoflagellates
Summer Chaetoceros (C), Skeletonema (C), Nitzschia (P) Prorocentrum, Tripos
Autumn Chaetoceros (C), Paralia (C), Thalassionema (P)

Winter Chaetoceros (C), Dentonula (C), Eucampia (C), Skeletonema (C),
Spring Chaetoceros (C), Dentonula (C), Eucampia (C), Leptocylindrus (C), Skeletonema (C), Prorocentrum, Scrippsiella

Pseudo-nitzschia (P)

(C): Centric diatoms, (P): Pennate diatoms

zodiacus, D. pumila 2 Pn. pungens?t Z¢ 42.1%, 15.3% ] 15.1%%]
SHES YEMISIYE 181 58 X5 SR L. danicus 2
S. trochoidea”}t 27.8% X 12.1%2] $73&& ®lal, A5 oA
BZF/ S trochoides X P triestinum®)] 15.6%%} 12.9%%] $-H&-E,
L. danicus®} S. costatum-1s7} 15.4%2} 11.2%2] 978988 Yehlo],
AAA O 7 o] 8ol A vERkomt, o5 welle ¢k
AR o5t 30 H& 545 HUTtK(Table 3).

S FHE 10% oY $3EFL HolE AR & T9jolM 4
2P, o352 SFARZET Prorocentrum, Tripos, TH5r Skeletonema,
Chaetoceros, Nitzschia?t 3783819311, 7122 993 A|9Jghde T
MY AT F218E 9458 qlovy ANA O F 112 Chaetoceros,
Paralis, Thalassionema’} 7 &35t AL =AG%

X o
=R

Skeletonema, Chaetoceros, Eucampia, Dentoluna”}, 1% 3.
TE5 Eucampia, Leptocylindrus, Chaetoceros, Skeletonema, Detonula,
Pseudo-nitzschia % SFAR 5 Scrippsiella, Prorocentrum®l 2]
7= of(Table 4), = AZF Chaetoceros®ll ]3] $-H == AA
Y WA, Chaetoceross= T E wl$- tpokst £ 23+
k= B oR, T oM vl Ald whE F s
545 vehigich e 3 dlbs ol o] F P st A (lizuka
[1985DL.Z Tk AbedA AT A3k S costatum-1s(Yoon
[2011])7F 98X 1187419 7ol 8] Edo] TEE ] -
AL - o gl Al O Z AA Uink s Ay S5
o7 opx] Fgsst Hae] 4] ek s or FAFHIr T2
S AR o5 5 HarE= 2HEZEF Cryptomonas sp 2
AARZF P donghaiense, 12|11 1292 AR ZH dkashiwo
sanguinea - (Lim and Baek[2018])2 #2E]#] okoit}. 53] A&
T} Bof] 43 8 132l E zodiacuss 3= @A oA A
G270l 94 E&3h= F(Yoon[2017])2-%, AofM= 71 A3o]
71 st Aol A5 FAste] g AR A S
AAIA, 2 AL ML 58 kS SR 0® THAAA,
TS AN FElF o R # 5 ¥ th(Nishikawa er
al.[2007]). E. zodiacus= T3 AF-=271°ll -4 epA Tk, Hall L5
el 9 Aellell= ofFelle AT oR Edsks Zlo] Bkt
(Yoon et al.[2019]; Kim et al.[2020]). ©]213+ 72 th&so] o=
AL dow vkl Aol A A T AT ol

O % FJ= I Cloern[2018)), FAEEA s % THl7E A7)l
g ste] w5 o)7h whE Z1(Vigil et al.[2009])011, AA]
o] YE T 27 FALA}L B} 5 5] Ws PaAo)
SIth= Z1(Shin et al.[2007])°1A AA| 52+ Uivk 3l|<] F=5ist
THZ 4 Wghs AAE T Sl TS vAE 2wkt
7 W I35 FETY 3 5 a5 AL Wsk(Shin er al.
[2007]; Baek et al.[2010])°l &J3l HAsk= o)z}t & = qIict
(Vigil et al.[2009]; Cloern[2018]).

3.1.4 AAEIAS

AETH T2 ol st AT AFA | e F 5
g 710 k=)o v vlart 4A4] ks B e A
9 A A 5 B7Bhs 78 Aotk AR HEEY
o] N S FFHERE Hersto] BAISE TS A5 EFollA
12 0.7292] #S=3kollA 79 3.3012] HHAzE] Mol 2.127 +
0.7678] WE FOo= WYY, AF2 1€ 04612 HEatelx 7€
3.1589] Huigke] WelellA 2239 + 0.7239] WF F O 7 Uk
T w33 ol 5ol AUF R e AgE BYlaL, 7R Al A
F7F WTHFig. 5). TS WO R $HE AFE BEolA 129
0.462°] HEgkelA 11 0.8612] ZH7ke] R LlellA] 0.623 + 0.102
O M%E & =2 12€ 0.3989] HEgholA 1€ 0.917¢] HA
#ke] WelellA 0.600 £ 0.1662] WE FOZ Thh =okoL) thk
T Agrehs RHE 537} o 5ol Addid o= X147 whekar, 7
7} Aol ESTHFig. 5).

AA s Uk sl AEERAE T2 gtk A A
3o 274 3 (Shin[2013])°)l B8l ThAa =A%, o] o3 F el
Aol Fel A 7 skt s ool vlshd tha WESkTH(Yoon er
al.[2019]; Kim et al.[2020]). 22} S35 A= Faho = ot
2 Zpo)7F QAIRE, A3l 9 sl Ake] A eel A AE v
EfUigith. 53] $A% AFoX AEEaE 28 T L AX
UE7F Soha ALl 52 A5 Hole A2 2 Fo| 277}
E SRS Rol7] witolgt 3 4= l3UTh(Yoon et al.[2019]).
T 71 =) kel BarElE AR Altell A ME
off o3t A1} A o YrtAo] o] ¢slEo] AA|E 1
811(Shin[2013]), theFst ZAET =2 A HEOE & vk
T AFE Hols 5 T BES o83t A7 9 o] olF

o) Ao} v Wl o]},
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Fig. 5. Monthly variation of diversity and dominance in the southeastern Geoje Island.
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