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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 Uljin Marine Ranching
Area (UMRA). A total of 123 species of phytoplankton belonging to 67 genera was identified. In particular, diatoms
and dinoflagellates were occupied more than 60.5% and 34.6% of total species, respectively. The annual dominant
species were Thalassiosira sp., Pseudo-nitzschia pungens in spring, Leptocylindrus danicus, Guinardia striata in
early summer, Cheatoceros cirvisetus, Ch. decipiens in early autumn and Skelefonema costatum -lIs (like species),
Pn. pungens in autumn. Phytoplankton cell density fluctuated with an annual mean of 48 cells'mL"' between the
lowest value of 1.8 cells'mL" in early autumn and the highest value of 240 cells‘mL" in spring. According to the
cluster analysis, the phytoplankton community of the UMRA was characterized by the nutrient supply from land
side and water movement as current.

Keywords: Spario-temporal distribution(A] &-7+2] H-3L), Phytoplankton community(%] =% & +4), Uljin
Marine Ranching Area (UMRA, 53l &3] H]ﬂ‘% 7} 3199), Cluster analysis(F¥]%47)
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=AY AT R SRS Pkl glof, AA| HorkEe]
TZE AAZ I (Street and Paytan[2005]). 21 EZHTES] 25

oA FA=E FUAT2] F (bottom-up)el] SJaH AulE] AL, 434
GFAAIR] FESFAE X2 (top-down)el] 23] A|aj=] =thk=
AeT-220] B404 vk2 A $KKirk[2011]; Severiano ef al.[ 2012]).
o]glel = é‘%%%‘ﬂh & U SiE T TRRFSE SRS e
Qlefl o)) &S Wil Qlth(Castro and Huber[2010]). wi&of| 3l
= él%*ai% T BAE otehE A HolAks A
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Fig. 1. Map show to sampling station in the UMRA.
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Dodge[1982], Chihara and Murano[1996], Tomas[1997] 5 2] &
IS o] 838 AL, -7 A A= World Register of Marine Species
(WoRMS, www.marinespecies.org)°ll 31 4 2|513it).
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Fig. 2. Temporal variation of phytoplankton species number in the
UMRA.
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o8t d-E0] =3th(Fig. 2). FHE &% 1 60, 10 m 5310]
67522 693} o] 10 m A thh wE Fo] Zds3it).
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SR EF NI vl A JERLTHFig. 3A). 622
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CARZRO ?*é = BE R} JEa]]oolA
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7} 5 7V8FA K Fig. 3C, upper). 10 m 541 v BEEQ1S:
wep AAREE S| ellA] AdTA o e Fo] ZdsHAE, W
o2 vk T EdsIlth(Fig. 3C, lower). vl th 74
Hl= HEZF F798)7F u9- =obA, 257 10 m 74 ErellA
A HEERe) AT TNIE AL 22 548 Bolth(Fig.
30). 112 EZE dA8 oz Agh sfiedd we Fo] sl
a1, vpgE| S o AE FHASHA T, &) ulgE||ofA] 1
WA we Fo] ZHEIATHFig. 3D, upper). 10 m FAE A2
O 7 Aol W Fol FH3I AL, vHEE A ellA ol AR,
o] HEH W T4 ESH3FSATHFig. 3D, lower). 357
10 m 53 BFelA 284 ARZF] 7985 20% ol8k= W@
S+eh(Fig. 3D).
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Fig. 3. Spatio-temporal variations of phytoplankton species number at surface and 10 m layer in the UMRA.
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HES vedt) o]g) 22 Aake v} A (Choi and
Shim[1986]; Yoon et al.[1992]; Yoon[2011]; Shin[2013])3} &£
Lo A FA TEEE dAiJolt & 4= ltk(Castro and Huber
[2010]). Z1¥]al I527] BFF 10 m FHA AR EF =6
FrolA 2lelE Boles 21 F3e] Sl whiE 4 Fol F Ask
(Shaw and Purdie[2001]; Gao et al.[2007], Villafae et al.[2008];
Gerla er al.[2011]) 9 3} 2 &3 AR 27| dFA4 s
(Gerbersdorf and Schubert[2011]; Shulman et a.[2012]) WiEo ]2kt
GE T 2o AMelM £ T B, vl ow 4
FE U T oA AL YU Tadol Sl 7]
ufitol] HHlshs 2o R, dlo] o ARl G aael vk
AlgHARl Zs vehl= 2o dE gl

32 AMEEYTE |EY

AEEFHTE dEF] AERE B 5ol BAgle] B
490 =941, 98] Yol T 0] Agsedoll A F} 7kl
FEFS Wol= AT (Castro and Huber[2010])2R= T} A31= 1}
BRIt 283 dERE AT Rl Q] AEE AEE
YR QITE AR 49004 997H4] & 5ol whek HA}
AEUE7F S7vekar, 119l Ak s, 98-S Alejstale
- wo- A= YEItH(Fig. 4). 5, Fol vloE &< <)

EZo) H ke 92 1.8x10° cells Lol A H Rz 42 24 % 10°
cells' L] ol 43] 3t 4.8 x 10* cells LS HERASITE. 2]
M 0 2= 49 FZollA 22 % 10° cells Lol 2.4 % 10° cells L'<)
HAE 10.9+7.8 % 10* cells L8] & H& HAT, 10m AL
8.4 x 10° cells' Lo A 1.9 x 10° cells-L"'2] oA 8.1 + 6.3 x
10* cells L= Wglslod, 30| 10 m FHECE ohds =& Al
S5 eI T3t 49 A B ZRAE dEge f 2R 25
10 m B5FollA i 99.8%= ll-¢- & HAR-ES HeRNUth(Fig.
4). 68 E52 1.3 x10* cells' LA 8.1 x 10* cells-L'2] Lol A
33£2.1x10* cells' L9 W 35 BAT, 10m 82 1.2 x 10°
cells- Lo 4] 8.8 x 10*cells'L'2] WS4 4.9 + 2.7 x 10* cells L' &
Hslsle], RZRTE 10 m AN =2 AXUEE YERSI
831 4839 R HE P ER7F 355 10 m Aol 2 Eat
98.8%%} 99.2%2] AL A= 9 =4 el thFig 4). 92
FE52 1.8x10° cells'L'o|A 5.1 x 10° cells- L'9] HHZE 32+ 1.0
x 10° cells L'9] W15 F-2 B3, 10m 54 0.4 x 10° cells- Lol A]
2.3 x 10 cells- L") Bl 1.4 £ 0.6 x 10° cells' L= HE3}0q
Aolis IA] BANE FF oA Tha 2 AEUEE B 1
U 92 AlEAEE 490} 62T} 3 W9 Wk s egin) AR
EGTE AEFlA T AAshe vIES 259 10 m T4
oM 7+ Bt 73.1%%} 63.7%% 423} 6ol v|shd FAS A4S

B} S ARl o3 Aigo] oS AAVIR(Fig. 4).
11¥ 352 1.0 x 10° cells'L A 1.6 x 10* cells- L' HYZ 5.0
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Fig. 4. Temporal variations of phytoplankton cell density at surface and 10 m layers in the UMRA.

£ 4.6x10° cells L'9] W% &5 BT, 10m 532 1.8 x 10° cells-L!
of A 1.5 x 10* cells- L") HL] oA 5.0 + 4.0 x 10° cells-L'=
slsto], 55 At zfol7} Gl A7 £8H 548 2tk
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(Fig. 4).
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(Fig. 5D upper). 10 m A% AAH 02 %353} FARSHAEE, &
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lower).

ERTHE TRRE 99 AlSIEHA WA AEEaE dEe
95%% A3t Qlod, flelA] Aot AEEdaEd] 9 4
TAEE YERALE 78y AR R e 2 2H AGER 5
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2] FEH A 68 BT AAFOR & Mxdert
o 7)ol et FEA Y Ho|X|Hk, AFA 0 2= ARl el A

Tha 331 upgEl|o] o & 455 SrolxIth(Fig. 6B upper). 10 m 5
AL SR AU v, s ukE 2 2ol IA v
R}, g olo A, BE 0 7 A4 A ¥y h volgth
(Fig. 6B lower). 98 X352 SXtalo ol Axdert 1, 5%
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upper). 10 m 42 BZFAE S 9] SER1Y T 9GS
A2t FdeRlolA AXUT7F AtlA o =gkar JEs|odof
A GEFT(Fig. 6C lower). 112 152 AAH 07 533t 2jo|&
Ho|R= QAwE, B&: Ak} F31, 18|31 BEe] vpgsl g Al
FUE7F A O 7 =ktH(Fig. 6D upper). 10m A4S E5vh=
] H520ioty) JEa|d o] AEUrF AtE o7 E=3hh(Fig.
6D lower).
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©] W $)(Choe[1972]; Shim e al[1985])F 1960, 19701 th= 10%~10°
cells- L 4=7(Choi[1969]); 1980t o]F<ll= 10°~10° cells- L™ 5~
07 M3kItH(Choi ef al.[2011]). 20009t SolA % & Wis}
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Table 1. Temporal variation of dominant species and dominance of
phytoplnkton community in the UMRA

. . Dominance(%)
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Thalassiosira sp. 69.1 59.7
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Table 2. Temporal variation of the ecological indices at surface and 10 m layers in the UMRA

. Surface
Ecological Index

10 m layers

Minimum Mean  Maximum Standard Deviation Minimum Mean Maximum Standard Deviation
April 0.883 1.361 1.914 0.367 0.685 1.615 2.268 0.498
Diversity June 1.645 2.141 2.323 0.207 1.772 2.181 2.373 0.237
September 2.106 2.599 3.031 0.338 2.075 2.540 3.265 0.384
November 1.133 2.044 2.300 0.366 1.481 2.147 2.367 0.265
April 0.464 0.733 0.864 0.135 0.381 0.623 0.894 0.164
. June 0.356 0.496 0.687 0.094 0.368 0.470 0.641 0.104
Dominance
September 0.159 0.262 0.421 0.097 0.136 0.233 0.304 0.052
November 0.432 0.544 0.814 0.114 0.455 0.515 0.743 0.088
April 1.463 1.939 2.275 0.261 1.729 2.122 2.718 0.364
Richness June 2.848 3.379 3.953 0.420 2.459 3.091 3.854 0.451
September 3.313 4.004 4.739 0.480 1.944 3.422 5.569 1.071
November 1.732 2.693 3.141 0.405 2.394 2.862 3.446 0.366
April 0.262 0.440 0.662 0.134 0.222 0.509 0.705 0.154
Eveness June 0.479 0.601 0.663 0.056 0.487 0.623 0.718 0.082
September 0.613 0.743 0.839 0.084 0.653 0.793 0.885 0.063
November 0.348 0.658 0.749 00124 0.435 0.674 0.751 0.095
4 100 1€ B35 by npgsfel oz iuxgt, d&elkle] S
@ \ ls0 I He T 54S stk 10mE 71 B Ald 24
b 8 uk EEe] qlol) o] FURRE BHSHE DesrkFig
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5 1 |,o & )RS e R 20me) SHNE uel g s
5 S okiu Bkl Bt dlRgie] ddoke wet B2 24
Ao Jume Sert Tov " = 1T} 74510} (MIFAFF[2009], unpublished data), 1Sl A] 6515
AT B Sl

Fig. 7. Temporal variation of diversity and dominance index of phy-
toplnkton community at surface in the UMRA.
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