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Spatio-temporal Variability of Phytoplankton Community in the Jeju
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Abstract This study describes the spatio-temporal distributions in phytoplankton community such as species
composition, standing crops and dominant species from April to November 2008 in the Jeju Marine Ranching Area
(JMRA). A total of 106 species of phytoplankton belonging to 63 genera was identified. In particular, diatoms and
dinoflagellates were occupied more than 61% and 35% of total species, respectively. The annual dominant species
were Skeletonema costatum-like species(Is) in April, Torodinium teredo, Cylindrotheca closterium, Scrippsiella
trochoidea in June, S. costatum -1s, Thalassionema nitzschioides, Pseudo-nitzschia pungens, Ebria tripartita in
September and Corethron pennatum, Dictyocha fibura, Neoceratium teres in November. Phytoplankton cell density
ranged between 0.6 cells - mL" in June and 64.0 cells - mL™" in April. It fluctuated with an annual mean of 11.7
cells - mL™" between the lowest value of 0.9 cells - mL" in November and the highest value of 37.0 cells - mL™ by
S. costatum -1s in April. Diversity index in September was higher than diatom blooming seasons in April. According
to the phytoplankton community structure, the biological oceanographic characteristics of the JMRA was
characterized by nanoplankton during a year. That is, primary production is deemed to have a higher possibility of
being adjusted by a reproduction by material cycle in the ecosystems than nutrients supply from the lands.

Keywords : spatio-temporal distribution, phytoplankton community, Jeju Marine Ranching Area(JMRA), dominant
species, diversity index
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Fig. 1. Map show to sampling stations in the JMRA.
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Fig. 3. Spatio-temporal variations of phytoplankton species number at surface and 10m layer in the JMRA.
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Table 2. Temporal variation of the ecological indices at surface and 10m layers in the JMRA

Layer Surface 10m Layer
Ecological Indices Min. Mean Max. SD Min. Mean Max. SD
April 19 3.944 4.448 5.434 0.520 4352 4926 5431 0367
Rich June 23 1334 1.857 2333 0.350 1.597 2010 2778 0.368
1SS September 2 3.385 3.850 4793 0.447 2.549 3.565 3.030 0.300
November 1 2177 3.068 3.680 0.542 1511 2323 2728 0.400
April 19 0.395 0.521 0.636 0.075 0.495 0.563 0.613 0.039
c June 23 0.781 0.861 0.900 0.042 0.805 0.879 0935 0.046
VOIS | September 2 0.604 0.720 0.766 0.048 0.584 0.703 0.810 0.067
November 1 0.751 0.787 0.843 0.030 0.586 0.826 0.695 0.080
April 19 1.143 1.466 1.835 0232 1.430 1.614 1.788 0.115
Diversi June 23 1.873 2278 2.524 0.200 2.124 2358 2.541 0.137
VeS| September 2 2272 2.636 2.908 0.181 2.005 2373 2.698 0217
November 1 2.036 2412 2.680 0.220 1.421 1.945 2205 0.265
April 19 0.552 0.639 0.782 0.075 0.564 0.654 0.727 0.045
. June 23 0.259 0384 0522 0.083 0310 0374 0.464 0.041
Dominance
September 2 0295 0.369 0.557 0.084 0.298 0.455 0.583 0.113
November 1 0378 0.484 0.613 0.069 0.476 0.587 0.773 0.099
Min. : Minimum, Max, : Maximum, SD : standard deviation
4 HTE FHE B AR A7 72177 ~ 3.680 4, D&
20378 ~ 0613 2.% 9o H]3f v FHES} =L F
AERE Btk dd® 2 #5% A5E 7 2.036 ~ 20081 AT HiOEAE A FH AEEFIE
2.680 2 0.751 ~ 0.843 2.2 9] H]3)] w2 thfeof, F9] 565 104F2 A17]9] thh Zole= ot AlFF
Lo FELE HYTL 10mE ZTHE 2 9HE x4y W 9y 7E A9} vlustd AT 559 ke
ZH 1511 ~2.728 2 0476 ~ 0.773% 2R o vta,  FRolA 7158 85F27]01Y 89F[26] = A,
B9k U 2 #EE AFE 71421 ~2205 2 AFE BE AFE 2 S 1715(23], §E
0.586 ~ 0.826°.2 ¥ZHT} YolthTable 2]. 12352 ], gl 120F[19]01H 132F[21], A5 sfict
Z AFHRE A aoje] AEZHaE T e AlS] S Rel A 245825100 vlsky vt thk Al
=R AT ALk nEdk A7HY WEte e 1 HEEE siqelA AHer s dE At
o] A Bo vru, e sy 3 Skt =7 H2F27]3 AR, 20051 wiohE s el
S AR} Frehe v, ST A5 wR B ol 294F(15]9 1/24@1045} 1 Sl ) Ael ot
A o)F 2o BaSAR 2 A ta 27 Tl Wl 200% o] FdFo] B 9l
ATk 2 2 R g ek Aol F ek eH[43], EM Gl M= 1008 A5 28 T B
o] 71 Yo ABZYIE 228 LA Aoz 1 IIFEE F[42] d9H AR wet 2d FrelA
E}THFig. 7] B2 AolE BRIk wfio) AFFHe| g 71EAE S}
ztolE Hole & T4 AT virhEga oo s 4g3
4 ) _
HM ZAWsl 548 wgdeta shdsts AR AR <
i - ] ) TS TAsE 2% 2dF R EREL 2
1 o ga7] wjite] YAshs Fio] Atkal & 4 gl g
o S
2r 3 I FEL ARG A TERRFE AT =2 38T
104 3 #
%45 g3 moly, gWEER § A4 AREFIF AN
|- [u] -
1 3 02 F20] EL AV & EHES Hols A2 A
o
0 0 > F oS8, 19, 23] B8 $2ul doH42-44]
April June Sept. Nov.
P P 3 FAw ol QurH el @dolri4s). T1elm ofF
i T 1 iati f di it d domi = = =
Fig. 7. Temporal variation of diversity and dominance B b §23} 10m AloA PR EE 28 Fo0)

indices at surface in the JMRA.
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A ApolE Hole AL B STk mE A Fo] A AEEIHAE TS 4T Fol i) TAHHE
3 Asl46-49] 2 W vhE FA HFH AFOE o] H|Eo] AA16], AT FUEF ETH[15]00 o3 A
Fohe HEERO dFAZRE[50,51]00 o A2 eA oA EFES] o AAte] vlg- E ZS
e 5 vk Bl AoR sjAsta vk 5 A s dEH

ABZHAE ALLEE 0.6 ~ 364 x 10° cellyLs el weh ABZdaE T e JFor a8
A7 AF FHNAE odos AAg d7dade]  aFsista 7] wiEolet sha vk As).
A7V e AEAEE BYE dEedete] 7.1 ~ 73.0 AFNAM 48 Skeletonema costatum -1l 2|3
x 10° cellyL21JRTHE okt AT o)A Has 4 dAAoly 69 S ARZTF Torodinium teredol
Ao MELEE AFE 3.0 x 107 cells/L[23] 2 vih 93 H94F 8, 72a 99 $HEe WA 55
2 ol 7k FE3He) 1.2 x 107 cells/L[32] 5 AFE) ARZFR] Ebria tripartita®l] 213+ 15 &
Ha o] A Aol Fgdstd Ashlintaidel A =8 119 775 Corethron pennatum®l] 2|g+
AEEE FFEo 2 Zdg52]. ety oz Jidd A A 9 FAARZF Dictyocha fibula, 1231 A5
Fge] A AFELEE 10° - 10° celly/L P9 & =3 A SFHE TS Neoceratium teres®l| 23+ 9% &4
BHO53]. 2005 FAFEE AF Al ST 221 ~ 52 AlF Akl m$- o]#|F el dXdelt). 53] 62
486.9 x 10° cells/LE Z&3aFITH15]. 22t 2008 T. teredo 2 114 C. pennatum®| 213+ -7 A4
AF e ol AEAEE 6.0 x 107 cellsyL,  AF7HA 9] Aol BEEA F A28 Aol
HAWE 3.6 x 10 celly/LOo2 A, A2 ATUE & v AF Aok 2A|uhbio] gake Zsh] W g
T G WY W FEE BAE AT ks e S oR RelX TERE frEuluER{S Eureptiella,
2 el v JFIdF7 TEe Jel 2 Ade] HNARZFR  Heterosigma akashiwo, FARZFSI
HAA NEAEE 10° cells/L F=30] A #A|F9} GAFS Gyrodinium, Karenia, Neoceratium, Prorocentrum <0l
ook A E HolE Falol e 10° cellsL 39 Al 98 $4 #4-S Bugr15, 19, 53], 218 7729
EUET)F U Hal JHU54]. 22]al A It 4] Chaetoceros socialis 2 S. costatum©)] 23] I )
EEYAE A AxdEs 1980doiel] b 2 & oA F9-8kE @ E Ba27]H A, AEE el A
U 5 AERblA A¥ HARZEFQ Heterosigma = oldlFolt). FHHEZF E. tripartita 2 D. fibula
akashiwo, Provocentrum micans, P. minimum, P. triestinum o 93k 4 w3 A|F At A 7]=5 Aol it} o}
5 & Karenia mikomotoidl 213l 1.3 x 10° cells/L Zc W D. fibula'= YA H2AEZ BFIF da, @
4.1 x 10° cells/L, 7Vewte] #2257 Chaetoceros affinis so] s Hol A= Aldd wE} 10% o]de] 4 &
alc Heterosigma akashiwo 5] 23] 13 x 10° cellyL ~ #% #AATHE, nd ). w3 B3} 698 A9s =
5o 4= A 3] o] 10° cells/l 559 NELE7} Bl E Al $HFoR Fdsk= S costatumol| 3]
HATHS55]. ol# 3k 7| AT AFelf vlshd, 200813 Skeletonema costatum-like species(ls)Z X H3I= H
A viogede] AEEHaAE Axe Mgz o] EH7IHe ogk AF57-60]2 AAE THS
& s ete AFAESF FE olFL Ue Ale, A vieith
56]& aelstd vl v grolvkh mgk 2005 T @ et e s o] Al F e AT
AollA ZALeE Aol HISIME Ho, Hagk BT g & 2 F didde] e B el v, 45 kS
o) WA AL o9} & ol thal, S(EE) o =& Aol RuHU15]. o] 2A} APE FANE A

22014 7 AT v QA G AFEAE & BolAWh EAF] ofd F9-Aolt Al AHE
oollA Q1F itk 24 B A4 vtk aEla Ass AFY 2 HE S 95 349 Wt o3 A o
WA s eZ R 37 Gl sl HFHA AEE IS TS e AETFRE 5k glE AeE fuy
FAE THERANA 3ol e TRkl A Ed Al SAth wiEel AT Rl 9] AEEYAE 2
FAw A - F7E A3 107 - 10° cellyL2 S 2 Aldo] wAglo] e se] Al whga 5 = =
H5sths Ae BEsg o9 22 A A5 Aot 2R MAEHAE o3t ANV oY, WE &
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