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To compare monthly variations of phytoplankton biomass and community composition between in seawater
and sediment of the Gomso Bay (tidal flat: approximately 75%), the photosynthetic pigments were analyzed by
HPLC every month in 1999 and every two months in 2000. Ambient physical and chemical parameters (tem-
perature, salinity, nutrients, dissolved oxygen, and chemical oxygen demand) were also examined to find the
environmental factors controlling structure of phytoplankton community. The temporal and spatial variations of
chlorophyll a concentration in seawater were correlated well with the magnitude of freshwater discharge from
land. The biomass of microphytobenthos at the surface sediments was lower than that in other regions of the
world and 2-3 times lower than phytoplankton biomass integrated in the seawater column. Based on the results
of HPLC pigment analysis, fucoxanthin, a marker pigment of diatoms, was the most prominent pigment and
highly correlated with chlorophyll @ in seawater and sediment of the Gomso Bay. These results suggest that dia-
toms are the predominant phytoplankton in seawater and sediment of the Gomso Bay. However, the monthly
variation of chlorophyll a concentration in seawater at the subtidal zone was not a good correlation with that
in sediment of the Gomso Bay. Although pelagic plankton was identified in seawater by microscopic exam-
ination, benthic algal species were not found in the seawater. These results suggest that contribution from the
suspended microphytobenthos in the tidal flat to the subtidal zone of the Gomso Bay may be low as a food
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source to the primary consumer in the upper water column of the subtidal zone. Further study needs to elucidate
the vertical and horizontal transport magnitude of the suspended microphytobenthos in the tidal flat to the sub-

tidal zone.
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ARSI A9 AAAR] FEEHIES] ATV}
2 B/ A5 AR A7)0 ut
Jo]5 k= Ao= deiA] Slth(Kang et al., 2009). A
|Z27-2] A4k macrobenthos®] AT A F2 4
AE BoIF 1 Q) O (Herman ef al., 2000), A4l 25 A
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B3 A} ok 10-70( T 33)% AL HYolA H3lE Ho)
Zow Wzt
el A AR AR AAAE R oYzt B
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S o] 835l dAoA S 300 mL FEAAY | AgEta 1
Aot & AFAR grkste] SHsIQIct. 3FeAA 2 TRH(COD)
< 315 500 mLE Al Mgt APAR o0 5 e
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o, FaA] &8 A $I8IA canthaxanthin(UF- 255
) 50 pLE H7RIGITE. 5 5 24 Al F4liskal 2000 rpm
oA 10827 e g 5, AT 1 mLE #31e] 300 pLo] o]
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Fig. 1. Locations of seawater (St. 1-9) and
sediment sampling (S) stations (1999-
2000). Dashed line indicates the lower
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Fig. 2. The temporal variations of various environmental parameters (temperature, salinity, precipitation, and nutrients), main pigments, and
cell abundance of phytoplankton species in the water column of the Gomso Bay during 1999-2000.
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Hh(Fig. 2). 1999¢] TAte1e] € HsEE 8Y(5.10£0.40
puMyell 78 =31 102(1.3840.28 uM)oll 7H Al LkeRg oM
2000 0fl= 8ol 6.20+£1.39 pME 7H4 =11 190l 1.29+0.27
pME 7P WA JERTHFig. 2). w4 W sl 5 T
9 B e T fido] B Al7lel EolAs AES
Holup g Al7]ell= e & 1 1 Sitt. ol= 71284kt
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Az ¢ ¥iskE AR S8l HPLCE 01%0}04 AEEY
3_5/] _14—-61)\4 }\ﬂ/\ _,_/H S x) }\] ].oﬂ;]. }\]U—LB]—_:_:,'_E }\gxﬂak/] x]
ARFZA] AMEER= chlorophyll a2 €4 et o= 19990l
A(11.5+2.07 pg LNell 78 =11 129221067 pg Lol 7H%
S YT 20003 10200 5.61+1.21 pg L'Z 7P =3
40l 1.53+ 0.85 pg L'E 7P 2A YERTHFig. 2; Table 1, 2).
1999 dell= 6837 9ol AEEHTES FHg WAdE HolFa
oL}, 20000l AEHl v ks HolX|RE AW Eo]
3‘33} | a1 1999de]] Blgl] 915 W& =5 B3Itk Chlorophyll
=] 9 WAHsl= o] w2 Al7]oll tiA|= chlorophyll af]
E b vehd Ao 2R E ] file] B A7l
EZHAE o] 7P st Zlo® wEth(Fig. 2).
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HPLCE ©|&3to] J4vt a4 5 FAd A4
diatoms®] 2491 fucoxanthin®] 71 2 L5 Helom,
199913} 200010l E¥H Bt s5= 22} 482-2,655, 182-1,656 ng
L' WSt o] glef green algae, cryptophytes, dinoflagellates,

jal

&g B4 A,

blue green algae®] Z} 52 A4l chlorophyll b, alloxanthin,
peridinin, zeaxanthin®] Y2 =2 HAZHATH>1 ng L. £
Al71el A S EOHH o 5 AIERRY T2 A
AAIBIILE & £ S5 199990l 128(12¢)-1,552(4 ) cells
mLl WL eH, 20003 °ﬂ1_ 89 3,760 cells mL'Z 7P
1290 107 cells mL'= 7P SHA| vebsteh. thAl = &
01%79_01] o EUTE BAlon ASH Witk 2dFr
90% O]MO] diatoms S}
costatum, Eucampia zodiacus, Chaetoceros sp., Paralia sulcate,
Leptocylindrus minimus7t A1 719 w2t $AskA YeERSLT)
Dmoﬂagellates./l 739 100 cells mL™! o]s}2 AtjHoz v &
H5E KT}, Dinoflagellates®] 3571 =7 UeRt 1999 8
Hol= Gymnodinium mikimotoi, 20003 8L o= Gymnodinium
mikimotoi2} Provocentrum triestinun®) < 2312 BT} Diatoms
9] F 34+ diatoms®] F2MAQ! fucoxanthind} &2 Ao
AE B °H(Fig. 2), dinoflagellates®] 7 o ZHZSE
9G3% dinoflagellates®] -2 334 "“/'\0] peridinin 5% 9A]
A% 1 pg L' oleke s YebsdthFig. 2). 19999 6¥3} 9ol
%2 chlorophyll a &%+ ©] Al719ll Eucampia zodiacus®] g
(6€: 5754215, 99 166+77 cells mL ol 2]k A o7 Fehyn,
2000 10¥€oll= Chaetoceros debilis(®¥ 3,000 cells mL™")2] HA
o] 2314 chlorophyll a F%=7F =7 YeRd 7102 ghgkecy,

O, Asterionellopsis sp, Skeletonema

EIME & MAMOIMZF &E ’é'!iﬂ%} 3|
oF2lo] Bkl o] Fox] L 1
A5 A BFAE F120 F7) %W““*Sl —% —%%H 1 999
doll= gz 2000d0l= 492 23 H45

vlA =

Table 1. Monthly variations of chlorophyll a (mg m?) in the water column and sediment (Sts. S) of the Gomso Bay in 1999

Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Range ND  10.9-33.0 5.0-37.1 14.0-34.2 23.2-91.9 14.2-31.6 21.3-78.9 41.1-68.5 4.8-17.1 7.7-14.7 8.3-19.2
Seawater Average ND 21.8 24.8 27.6 45.6 23.9 36.5 57.2 11.5 10.1 11.1
SD ND 7.3 11.9 6.9 23.2 6.2 18.8 10.3 35 4.5 3.4
Range 4.5-19.2 5.7-18.6 4.6-19.8 5.7-14.7 ND 6.0-15.2 ND 6.8-13.9 ND 49-88 3.7-6.8
Sediment Average 8.4 9.9 9.1 9.6 ND 9.7 ND 10.0 ND 7.0 5.0
SD 4.8 3.8 42 2.7 ND 2.6 ND 2.1 ND 1.0 1.0
ND: no data
Table 2. Monthly variations of chlorophyll a (mg m™?) in the water column and sediment (Sts. S) of the Gomso Bay in 2000
Jan. Feb. Apr. Jun. Aug. Oct. Dec.
Range 2.9-33.6 16.9-25.8 1.0-13.7 2.1-40.1 14.3-43.9 17.3-38.1 6.3-16.8
Seawater Average 7.5 19.0 7.7 24.5 232 28.0 11.7
SD 9.8 2.7 4.2 10.6 9.0 6.1 4.3
Range 3.3-8.5 6.8-20.1 5.9-28.6 4.4-9.7 8.9-45.4 2.5-9.8 2.1-5.3
Sediment Average 5.9 11.6 11.2 6.7 18.6 44 3.8
SD 1.5 4.1 6.0 1.6 9.9 2.0 1.0
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Fig. 3. The temporal variations of chlorophyll a, phacophytin a, and main pigment concentrations in the surface sediments of the Gomso

Bay during 1999-2000.
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21519 tH(Fig. 3). 19995 chlorophyll a2 €9 4
o 5874223 ng g'o® HthgkS Wo|i 1290]] 243+57 ng g
2 7P STHFig. 3). 2000001 8 (861445 ng gl 7HE =
129208447 ng ghell 7P WA veREoH | 199993} 20001
chlorophyll a9 1 4 %% 27t 428%} 459 ng g0 FAL
SHAl VERRtTE, wEba] el A alshs AR RRE 5 o
ol S7FkaL o F oF 7kl HAsH Bashe A B3
o, AL o] & # ol $1RIekar AIRHEF 8 ha) AHE
chlorophyll a &% AFo]7F ZA YeptoH, 433t 5% &
7V, AEET J3 ol gl AX AR FA Aol FElst
Al HERETE 2 5(2004)0] SJ8liAd AT FATE /1
RIS AT A olA S48 AAu| T2 Al A% A
o] ¢ 0.24-10.33(33F 3.08) mg m?, 73 ZMHS] AL 0.69-
32.1(E3t 8.29) mg m™e] WLISITh. wrAant WellA] ZARE AA
vl A|ze] BARES Asicke] AHulelx] S RS} fAL
3k 1 9lof Ao (Table 1, 2), SAWH = AlZAH Pl w
g} deba = JAREE-9F &, 2005; ©] 5, 2009) U2l tE
oA B5E Al FARE = B 33 th(Cariou-Le
Gall and Blanchard, 1995; de Jong and de Jonge, 1995).
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A B A Eol| AMAshs AAuARRO THTRE AR
2)8llA] HPLCE o]g3l0] P B

AAEMZET Tl tigt A7 = A
o] 717} 2 diatoms?} dinoflagellatesel] tj sk
gtk HPLCE o8-8 33/d2a 418 B3t v/l A
AT ATz dist A7 o] EYEEA diatoms®] &
AAE AlLlet T o440 - A B A v B
FEE EASHARE thekst 18] AEEEAES] EA7E gkl
11 Q) ThBarranguet et al., 1997; Brotas and Plante-Cuny, 1998;
5, 2004; Cartaxana et al., 2006).
AT HAE Yol A NAE 74935 A} chlorophyllse
chlorophyll a2} ¢7} 73&%|$131, carotenoids= fucoxanthin, zeaxanthin,
peridinin, alloxanthin, 19-hex-fuco, 19'-but-fuco, violaxanthin,
diadinoxanthin, beta-carotene®] A& T}, Diatoms?] T+
Q1 fucoxanthin(> 100 ng g")°] 7+ =7 YElS S n o] 9o
zeaxanthin(blue green algae), peridinin(dinoflagellates), alloxanthin

TN

(cryptophytes), 19'-hex-fuco(prymnesiophytes), 19'-but-fuco(pela-
gophytes) “12] 11 fucoxanthin+violaxanthin(chrysophytes)”} S
FEE ZABIATH<100 ng g).

AE Folld AE M4 Arks sl § AT dis) o
£ AgS B} dl SollA= green algaed] EAIE dElTE
chlorophyll 57} &% ¥ E]4& WHellkl= chlorophyll b7} 7
W] ke, B3 AR FollA= sl oM HEEA] o8
prymnesiophytes®} pelagophytes®] =S LT+ F M4 19-

hex-fuco®} 19-but-fuco A7} HAZEEH S, fucoxanthint
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A B E Ul EAlsR: ulAlET] 2ol dlg F nAlERR
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A= WellA AXuAEFE F & o] F+ fucoxanthin®]
1999 L it 5= 5ol 5474269 ng g0 % 7Y 31 2
Aol 168+60 ng g' = 7 WA YEsith 2000 o= 849
(610£249 ng gMell Hoizks Bolom 12€(105+16 ng g')ll H
2%kE BT}, Fucoxanthin®] AP ¥ 35 chlorophyll a
o] FESt L& B AE BoH, 7 AFel =& $EE
Holil o] % A& FHaishs s BT Y o A HE
= YollAl HPLCE ©]&3t 443, diatoms?] =44l
fucoxanthin®] -3} 2 & T oJFH =4 e b= A
o7 HuE KL 5, 2004; ©] 5, 2009).

Zeaxanthin ¥ 998 BF R 1999 o)l= 59 (243+158
ng g"oll 7P =11, 20000300 82 (158+118 ng gh)ll 73 &=
Al YRR tH(Fig. 3). A= 53 A5l & $5 B3lon
71T AL 345 A Hishe AES RTh 2000
zeaxanthin®] 74 5% F3E = chlorophyll a] &8} W53t
FdE Holu A5 oAl chlorophyll 2] 3
9} t}E oS BT} Wb zeaxanthin(blue green algae) Al
AR dEF] & JETE AR B Fow AeET)

Dinoflagellates®] 52 24~21 peridinin 3] 1999433} 20003
of = o] FHS 8-9¢ Alelo]l 7Hd Al LRl Cryptophytes
FRA221 alloxanthin®] €% F% 235 chlorophyll a2 &
EE o} FARHA UERitE 2491 fucoxanthin(diatoms)©]
ke A4S 1]l 19999 ALl chlorophyll o7F Tha 57}
He g Hol=t o] A]7]e] alloxanthin 5%+ F7Fhk= 74
Fo Bl 1999 Aed AMuAlzR dEFe Tk
cryptophytes®] 7]o1e] &3t 702 o), B E FoMut &
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A Az o]2P8AEARl 23t A4 (grazing) = ket
7] Y3l A %S B8 E(<I cm)ollA] chlorophyll a2 -3l
AFE<1 phaeophytin a 5525 43131 th(Bidigare et al., 1986;
Burkill ef al., 1987). 199939l phaeophytin 2] 9% HA FE=
215(112)-479(92) ng g, 2000311= 100(102)-605(8%) ng g'
$18CH(Fig. 3). Phaeophytin a ¥+ w3 o5l A YeR S
w1085 323] 7hashs s BYloh weba] FA4E Ule)
A ABEL] e 53] oFel EdetA olFoAa sle™ 108
olF AEQ] o] FA3F| Thsh= Aoz AT $(2001)
of o5k FARE U] vpx|ehe] WEe} Agatel #Ek BaeA 10
Aol AxRR v AT FAsHA F71sE AoE JERITE.

Chlorophyll el thé}+ phaeopigments(phacophytin®} phaeophorbide
o] #ho] A& el 1] gk Z&A 2] Marennes-Oléron 71 of|A]
34t 0.45(Cariou-Le Gall and Blanchard, 1995), “12]17~¢] North
Euboikos Gulf ZAHAM = ¢F 0.5 JEZ Bl = ATH(Metaxatos
and Ignatiades, 2002). = U|] AX17E 3} w4708 ol| 4] phacophytin
alchlorophyll o= 7tz 7 0.44-0.57, 0.51-0.582] *H$jol &4

& B Fa ) Shesh HAE F vIAER AP TRTR AB0A st

Nel
9%}

A o]l A chlorophyll a®l

otk 2 A7, BaAw
phacophytin a®] “Jth2]Q) 1] 72 19993} 200014 27} *
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0.849} 0.63% FUj9]o] TR 3
2RF AN BE eo] DUsHA o] FoIA| AL e AeR
e
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e & AEEFIEN HAE T AR A5 v
3] $131] chlorophyll a8] %5 m? & mgl = kST
3|5~ & chlorophyll @ %= 340 Ul Bt THE ¢F 5 m=
7Pgska 4319tk cd 5, 2007). 19993l 5= 5+ chlorophyll
a9 9 it FEE 2.87-91.9 mg m2 HYRow, A Ht ¥
T 25249.62 mg m? 2.2 Z7 E S th(Table 1). 2000'd o=
1.01-43.9 mg m?e] M o™, A Hif =+ 19.046.1 mg m™=2
S = UK Table 2). FaRFE Sl A8 12 4 lellA 573
St chlorophyll a2] =+ 199910l € 4 3.68-19.8(A H
8.68) mg m?, 2000539 2.09-45.4(1 FHF 9.38) mg m>2] W
£ A thH(Table 1, 2). 34 5 chlorophyll 2] E%7} HHE 5
chlorophyll a2] F%2] 1999 dell= F 3ul, 20001 o= 2F 28]
A% A vERsiT

o] 5(2009)°l 2Jshd 7 AFfE A u|AZ=FIF A
A Sl (overlying seawater) & 2l E=HES] 30-90%= 2]
she ZAo® Busiglth gk A-rE AxuEFeE 2RE
e} st 2 S EHA Zett AEelAl Fag Hol Iy
Ql A= BaE il Qlvk(Kang et al., 2003). 12 2 A4,
1% 3G 5 AEEEAE A ARAAR] chlorophyll a2] €

sh= M 25EAE T AT AR 2 wiske} o

P& ROIth(Fig. 2, 3). a9t B8 % & AEEEaEs] 1

TE25 98 5= Qe FPAMA 2 Ar] AT AjolE B

ow, %3 s 5 AEZHEaEe] vl A AufeM® A8
WA A 28H= F=Q benthic diatoms®! Amphora sp., Cocconesi
sp., Navicula sp., Paralia sp., Pleurosigma sp.©], 2003) 5= ¥
Zhe]A] okokeh. webs thxr]el] SAnt o] 25 srollA
AMu 7 E Holg o wAle] &gk AR Zlow ket n
2hA, eko ' 7ol A-fE Ax MR Zshe] B3
T ASTE FFEHE FEE ZatelA olgg 9 Tl
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