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Seasonal Variations of Microphytobenthos in Sediments of the Estuarine
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gt 224 el AAshE AARNER G F AEEFAES] YA TRAZAY AEHE s
3]7] 93ted, 2002 195 112704 vl€ high-performance liquid chromatograph(HPLC)E ©]-8-3F 334!
Z~(photosynthetic pigments) 2= AT, B3/ M4 T2 A F 25 (diatoms)2] =2 A EAAQ] fucoxanthin,
diadinoxanthin 72|31 diatoxanthin®| E]Z&E3} A4 sljpollA] A $-4ste] et o5 Allst e AAE2
Ao R e w5F BTt Zlo] 0.5 em7HA 2] 2FE A ElA 78t chlorophyll @ 5% 3.44~169 mg m™>2
HAZ AYH T AT, TF 183 3 A B8 EollA 7217 68.4445.5, 21.3+14.3, 22.9+15.6 mg m>E L}
ERSTE. Wb B E AR 5 WA 4126 myell sl 2418t chlorophyll a 3542 1.66(11E)~11.7(72) mg m™] F%
HRZ et 6.96+3.04 mg m™E YERSITE o2 5E A HAE o] EAlehs AXMuAERFY sk T 5
Aoz AEEFAEY FEHT 3~100] FJE w2 A o2 FAET HHEY AR dlg T AR vk
oA Ak gmslel TS AFFE AXRAZRFTIT YT g T AESFAE AT s
st S-S AXRISITE webA ol A AlERe 0 RN ohdgl ARl gt 55 S-St
= AL AeAS] ABETl tigh T3 ok TS & 4= Qi HellA o528 Aol digh X&AQl o] eFtHt
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Seasonal variations of microalgal biomass and community composition in both the sediment and the seawater
were investigated by HPLC pigment analysis in an estuarine muddy sandflat of Gwangyang Bay from January
to November 2002. Based on the photosynthetic pigments, fucoxanthin, diadinoxanthin, and diatoxanthin were
the most dominant pigments all the year round, indicating that diatoms were the predominant algal groups of
both the sediment and the seawater in Gwangyang Bay. The other algal pigments except the diatom-marker pig-
ments showed relatively low concentrations. Microphytobenthic chlorophyll @ concentrations in the upper layer
(0.5 cm) of sediments ranged from 3.44 (March at the middle site of the tidal flat) to 169 (July at the upper
site) mg m™, with the annual mean concentrations of 68.4+45.5, 21.3+14.3, 22.9£15.6 mg m™ at the upper, mid-
dle, and lower tidal sites, respectively. Depth-integrated chlorophyll @ concentrations in the overlying water column
ranged from 1.66 (November) to 11.7 (July) mg m?, with an annual mean of 6.96+3.04 mg m™. Microphytobenthic
biomasses were about 3~10 times higher than depth-integrated phytoplankton biomass in the overlying water
column. The physical characteristics of this shallow estuarine tidal flat, similarity in taxonomic composition of
the phytoplankton and microphytobenthos, and similar seasonal patterns in their biomasses suggest that resus-
pended microphytobenthos are an important component of phytoplankton biomass in Gwangyang Bay. There-
fore, considering the importance of microphytobenthos as possible food source for the estuarine benthic and
pelagic consumers, a consistent monitoring work on the behavior of microphytobenthos is needed in the tidal
flat ecosystems.
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S
e Malehes AMuHZEFRE A9t YEAle] easdhelA
- F a3t 93k kAl Qth(Maclntyre ef al., 1996). A A7 A|
=z = 1=}

Fo= AF-E 53l 5 (water column)E w50 5 U]
o] &A18R= chlorophyll a2 ¥ 30~60% FE& AT JEZ
7 djel] == A o] Qle Z0= i QUth(de Jonge
and van Beusekom, 1992). o152 Bogh JUA7Te] Aldh, Aka
ol 4 183 HAHES HE FolE Fast ks dkal gl
TH(Paterson, 1989; Sundbiick ez al., 1991). 3HA, s S0l A
ks AEZEAES] A Al wE Wi (bloomy’t T8I0
AgAe] mlf- 32 FEF Kol v, AMuAzFe ALH
o= 2 7% AAFES HQITH(Colijn and de Jonge, 1984; de
Jonge and Colijn, 1994). wh2bA], ZAH A FQ38t 7] 2AEARR1
AXu AT AR M FHFEES 28 AYsES
&5k Fofd oz FQ3t kS Sl (Montagna et al., 1995;
Kang et al., 2003).

AR 5795 7FX1i= epipelic algae(epipelic diatoms,
cyanobacteria, euglenoids, flagellate )2} X2 =} Ere 7}3
Al F2slo] A218R= epipsammic algae 5 A 2714 O & F
FHth(Meadows and Anderson, 1968). ©]5< FdS SRR
HAE UlollA W T2} SAER B oF 2~4 mm ASollM 2
29218} (Colijn, 1982; Maclntyre and Cullen, 1995), 2545 7}
71 epipelic algae®] €5k 42 3]{(migration)2} hydrodynamic
forces “12]11 A& g (bioturbation) 5ol &34 10 cm ©]3}2]
oM o]=2] EA7F ElE L 3ltk(Cadée and Hegeman,
1974; Montani et al., 2003; Méléder et al., 2005).

o] 9] AT-FollA vM|FZF] AWAHS T2 spectrophotometer
(Lorenzen, 1967)4 fluorometer(Holm-Hansen et al., 1965)% ©]
&3] chlorophyll 555 5743l gk, o] W=el 23 54
= & chlorophyll AlF = 152] EalikEel 21§t spectrum band
o] FHol gJalA | e Pa FYH= FA0E AHHA ¢
Ch(Trees et al., 1985). WEbA] o5 Hesly] sl ZHzhe] A
55 T2 Aol S8k HPLCE o]4-3h 4 Whio] =
AEAIL, o] WS 7] ABAFERE o2} Z(class) G0l
Aok 2570 FRFAdel dist Fa38t JRE Alyste] ot gk
chlorophyll £3liHEe] #2418 E3dte] 72 484 el &
HZ}ol] 9] 8t 4127} & (grazing intensity)E ¥}olE % itk
(Bidigare et al., 1986; Burkill et al., 1987). 53], SJou} 2Jof
O ZHE] tJeFst E}x]4d (allochthonous) A&7 f7]E5S o}
S0l AQlek S £3] ALl =2 TS W
ER|ER, o]9} -2 A eA AEAY] 719 AsE oldlsta,
ozt A E3le] F71AdEmS THEste] dkeellA 7]
= THE olalisk=dl lojA] MAiEAo] f-8akA o8 gl
TH(Levinton and McCartney, 1991; Bianchi et al., 1993).

ALEAE Fe FREE TRl AEEHAES] 28 sH
off thgk A5 s Ja o] 2| vEal(Park and Park, 1997
Park et al, 1999), 37 78 E|&ZolA AXu|Az7E] A=
I AT A AEel digk ATe T3] 27] ATl
o] o} AlgE Aurto] AlyHo] QITHOh er al, 2004; Du
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and Chung, 2007).

A} & Aol s A elA] A u| Al EF-2] S o]
k7] A3t 71 2AF2A] HPLCE o83t s B4 5
Sto] FeFrt Ul 5(water column)9} 7 E]4Zol] A 25h= A
MzEFO A TR AR S-S v wetkar, el 29
ti(tidal height)ell Wi A e A|ZF-2] A 3732 U E
AE YoM 2] $72] 32 oS AT

WEEET

i e B

AR AR Flol] YX|gh Fdt o) A oF 50 km?
g ont, 1980 SHE FkAld A} Uiake] Fdux ] A
AR F3keldA, shsaEubd s 5)e S8 vigy g2 &
A2 Q3lod, AA AAF AL oF 10 km*3Ho] Folglth, ek &
AF 70 olgiZolli= oF 3.3 km? 7R o] Ao Qlog,
SEluvetelA fdsiA A A, A9 o] P o] ol A
gatd o7 e FQ3k A oltk(Kang ef al., 2006). AN 5
A A2 oF 4,897 km? YEo|w FITO T FEE S
2 A7F 5.8~8.7x10° m® AJ=olc. Fbuk v 224 st 24}
7} ok 2.6 mo|m, Ftt FFollA] H il Z2AH= 5080 em s
Sott. Rk U 25 FA AR AT Fellx] Zeizlo]
SAEIL> 90%), THS] - 75 AEAC] Frlels AR
Holu], gk 9|77 5 HAE9L HAEI} 9-H3HA et th(Hyun
et al., 2004). & ATA oA AR S5 sH A o] B ES
Zbzt w2k 80, 75, 74%), AE(QF 19, 23, 24%), HEEF 1, 2,
2%)7 3/3¥]o] Sirh.

B AT 20024 125E 112714 v tiz7]ell 2} ZiE e
247y A, S, 28 ar sH AelA] @ AR ARSIt
(Fig. 1). &5 8 A Gollx= F 6AI7E, TH-9} s A ollA=
oF A7 AT AAEA] ti7]e] =E= S
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Fig. 1. Map showing the study area. Dashed line indicates the lower
limit of the intertidal zone.
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A T W BeL 2

35 T 2 i HEAl S5 A FA oA CTD meter
(Sea-Bird Electronics, USA)E ©]&35}] 43It}

AN S g Sl AlEe dEAlC S5 A Y
o] FAE BFO2TH 0.5 m e FHoA AEE o] §s
el Asiiar, sl oF 1 LE d%ellA 47 mm GF/F o
WA E o] gste] oGt A= SFulE YR B3t
Erfojoto] 2ol Agst & APAE 2RI, HPLC #4 A
7HA] ZA L WEIL(-80 °C)oll HsISich. A EEaEe] 33
AAE 100% OHIE 5 mLE HdaollA] 24417F o F=31910H,
A =4S B3] 804 canthaxanthin(internal standard)
50 uLE H7Fedth 5 1 F celle] E flsto] 583 =
53} 52 (sonication)E AAISIITE 253} w3 * 2500 rpme]]
A 10 Bt Ak, 2459 1 mLE #8ked 300 pLe o]
2wl 2 412 2 100 pLe] loopell 415kl &4k

HAE Alas 138 AP 29 cn)E o]g38le] 2} AEE
e T4 AEE A AFCte] 42 BT AF S Alse
EZN4 1 emZHA= 0.5 cm (FE2E 1 emTE 4 cmZHA =
1 cm 70 Adstal, Zefojoto] el Byt & APA=E b
3o HPLC 4] ZA7k4] 242 ¥5aL(-80 °C)oll Hsisltt. B
AE AEe vddx 7 AT S8k, A 100%
OMIE 10 mLE h¥aollA 24A3F o) FEgict. UlFas
=74 (internal standard)® canthaxanthing ©|g3l oM, & ¥
A F 5%7F 239} B4 (sonication)E AAISIAITEH F5 £ 2500
rpmelA 104 Qe ekal AfEelE 25 mm GFF=E ZE S §,
o] F s 1 mLE F3sto] 300 pLe o] 2w 3krel 2 4o
100 uLe] loopell F9)5te] w4313t

FE/d A= HPLC(Waters Co. system, USAYE ©|-8-3lo] &
23k 32, detectori= UV-VIS, 4 18]I photodiade array
detector(PADYE ARE3to] 473 9l HHEAS A8 Table
1). 2 W20 AAI9} e F2 UV-VIS detectors AME-E1310.
v, 337 PAD= MAE skt REARE ARESISIT. 1
Aol AR RS Tetsl] flaix 32 A (standard
pigments)i= chlorophyll € 37l (chlorophyll @, b, ci.0), MR
carotenoids 7|4 117l (peridinin, fucoxanthin, 19'-hexanoyloxy-
fucoxanthin, 19'-butanoyloxy-fucoxanthin, prasinoxanthin, alloxanthin,
violaxanthin, diadinoxanthin, diatoxanthin, lutein, zeaxanthin)2]

B Pelsha Y.

Table 1. HPLC and solvent system

HPLC: Waters 2690 (Waters, USA)
Detector: absorbance (Waters 2487, USA) at 436 nm
fluorescence (Waters 474, USA) ex: 432 nm
em: 650 nm
photodiode array detector (Waters 996, USA)
Column: Rexchrom-S5-100-ODS
(Regis, USA, 250x4.6 mm, particle size : 5 um)
Solvent A: MeOH 80%, Ammonium Acetate (0.5 M) 20%, BHT* 0.01%
Solvent B: 87.5%, H,O 12.5%, BHT 0.01%
Solvent C: Ethyl Acetate 100%
Flow rate : 0.5 mL-min”'

*: Butylated hydroxy toluene

AP - 7
Za g g
T2E ALHS 290 7.5°CE AP F 7P Sk, o
F4A 8¥el| 24.5°CE 7P =& 7S 715310, 20l A
FARI APdRsE YERISITHFig, 2). St SR E AL
31 oo ® Aoz =1, VIRl oJ5de) 26 o5t W&
G R F20] SEFAE 9} Aolst Al wig oS LRSI

™

S, T, o L] 2T HAE 0.5 cm kel EAlSHE
chlorophyll a 5= 217} 6.88~169, 3.44~49.0, 5.51~48.2 mg m?
Agon, AR FEE 7t 68.4+45.5, 21.3+14.3, 22.9£15.6
mg m”E YERFTHFig. 2). AAnAIER ABARe] 9l Hil=
2 HE T Aol HolAk, dAR dF Fxtlo] £
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Fig. 2. Variation of temperature, salinity, and depth-integrated chlo-
rophyll @ concentration in the water column above middle site and
chlorophyll a concentration in the top 5 mm of sediment at upper,
middle, and lower sites in the intertidal flat of Gwangyang Bay.
Error bars: SD.
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Table 2. Regional comparison of annual means and ranges of chlorophyll @ concentration in the surface sediments

2
Chlorophyll a (mg m™) Depth (cm) Method References
Range Mean
Seto Inland Sea 12.9-145.5 723 0.5 Spectrophotometric Montani et al. (2003)
Eastern Scheldt 125-207.5 1 Spectrophotometric de Jonge and Colijn (1994)
Marennes-Oleron Guarini ef al. (1998)
in June 13.3-347.2 118 1 Fluorometric
in January 4.2-465.4 85.7 1 Fluorometric

Westerns Scheldt estuary 3.6-18.5 113.1 0.5 HPLC de Jong and de Jonge (1995)
Western Dutch Wadden Sea 35-120 Spectrophotometric Cadée and Hegeman (1974)
Ems estuary 23-120 Spectrophotometric Colijn and de Jonge (1984)
Molenplatt 5.9-17.3 HPLC Barranguet et al. (1998)
Geojon tidal flat 0.24-10.33 3.08 0.5 HPLC Oh et al. (2004)
Mangyung tidal flat 0.69-32.1 8.29 0.5 HPLC Oh et al. (2004)
Janghwa tidal flat 1.18-34.3 7.60 1 HPLC Yoo and Choi (2005)
Nakdong estuary 8.7-88.4 1 Spectrophotometric Du and Chung (2007)
Gwangyang Bay 3.44-168 21.3-65.1 0.5 HPLC This study
QAo ZRE| Be] f4lo] B 6UoM 8 Alolo] olB Mol i} B Aol wEE Aol e TE A B
7] e, Al ke e B ngikFig 2 4 1 2kl vlal Ao e el sigshe Ao e
H A o] Malehs AMuAETe] A2 2ot A ol Wk Wi AXvAERE ST H8=9 oy Sl

AL SOl 2A JEFs W o= d#A itk (Maclntyre ef al.,
1996). 53], 2|2 AMEA A A MR Figel 2
Sk ks A ot o EH e Aol A FoiE 3 (Montani
et al., 2003), AMAZFO] ST el B&E el
°] wE (diatom mats)el] &J3F BH(diatom films)°] 3= ], 7335k

Fr&etel A Ao Zet A& dERo] AlskR AR
(resuspension)’} doju= Ao 2 e # th(Delgado et al,
1991; Lucas ef al, 2000) wheb o FH ] 2 AMTAIEF
AT ofFdel =& o} Fgol| o3t F& B A =
& A W i FA O R 1 ASHE AT Aol 9
3 AdE 4= Qi

th7lel eEE e ARt e AMulA|l Tl BAE] Aok
e = AR] 7P 7 oA F5-2} ahy- 70 e 1]
stof oF 3u) A% B, 59 sk AdeME=
HS 555 E?ir)r. SO A el & AAF
£ Kol A& A ol ol wEEE Alfle] o] & A
shgel elgh qtxuks AT o e A 7R Har, A
A ow A L] 1% Alo] f1x|skar 9}01 Gl ﬂi*r
H f5e 2 AR Gaks v 48 73 3 st
B 27k o] vjste] g d 02 F(tidal current)®] 50| °Fs}
o] AT Y oFshAl 7] witolel= A& AAK Fh
(Delgado et al., 1991; Lucas et al., 2000).

B, 77 FoF ST o<k MHol S8E A EES Aed,
A H‘i}"ﬂ AAT AR A 9374 0] 3250.5 em)elA] A
33t chlorophyll a ¥%=% 22} 3.08% 8.29 mg m™=2 H.15}%]
©1(Oh et al., 2004), Yoo and Choi(2005)= 7}3l% &3}z 78
HO 2F 1 emollA] 574§ A< chlorophyll @ 5%3= 7.60 mg
m?C 2 X3 THTable 2). B1% 2 Du and Chung(2007)°]
oa FAE 54 sk Aol £ 1 em ool EAsh=

o= 10
A A Z57F2] chlorophyll g 5%+ 8.7~88.4 mg m? W= L}

weba] tha Agolgt ghe 7AAl E S AR, B AR
Al &gt AAMuAZF chlorophyll a ¥+ AlAlS] TR o]
AHeA B i Helo| FESIITHTable 2). A H 8=
% chlorophyll a %+ X9 wz} st Z]—O]E Holm K
AellA] YeRt vlel o] FUst A o] F2 Al 140
ME T EE WskE Role As & & ol 019} &2 A A
A7) A AE)d 2ol w=E3AZE BAE] 24, A%

of whE FHY 2% 2, T4, 72]-01] /]5]’ z72] Al7], vt
i g o R A ) ﬂ‘: T THS Soll 9sl 44942 A
0= e 4= tH(Maclntyre et al., 1996; Delgado et al., 1991).
A&7 3l 5 chlorophyll a2 l"‘E BIE vwsh] 98
A, 34 % chlorophyll a &%= 3R U] Ht 2211 2F 2.6 mE

HAEFHo 2 Ak,
ekl thFig. 3). 3
6.96+3.04 mg m>= \%E‘rkk%tﬂ, o]

S=F(water column)E 4+ (integration)sH
% chlorophyll a8 AHFH T

ThE HAE T AXuAx

SEA Fl LAND
ow
Mean Water column
tide range

£ 6.96 (+ 3.04) mg m?
:2.6m Resuspension10%
Guarini ef al. (1998)

Upper tidal flat
: 68.4 (+ 45.5) mg m?

Middle tidal flat
1 21.3 (£ 14.3)

Lower tidal flat

:22.9 (+15.6)

Fig. 3. Summerized scheme on the chlorophyll a concentrations in
sediments and the overlying water column of the study tidal flat in
Gwangyang Bay. See detailed explanation in the text.



52 ol g - 24 -

o) AAF Bt oF 3ullellA 108 & W2 w=el sgsiglct.
3k, 2 S~ (overlying water column) Y chlorophyll 2] €
H s B¥ = & 5 chlorophyll o] 3 g3}t F-A13E o
FA F& s5F BE3ith o]} & A¥== &+ F chlorophyll
o] M2leh= AM AR ATl <JF
AAFEH =T}, Delgado et al. (1991 733k
A 2% EHAEG mm) Ao oF 6% F=
7} A =, 5 mme]l EASH= chlorophyll a2
oF 11% =7}t A BT} Guarini ef al.(1998)
Aol ol EAleh= Axul A7 AT °F 10% 7
o) AAo] APYAE T, Aol AEA ol BAERE 10%7F
AR Foka sk v, wrek geknt i O] AxeaR |
T 10% F=7b AR fokd g o] F5-2) R A ellA
+ F(water column) Yl A= (chlorophyll a)2] €F 30%, 3+
AelM= 2k 90% o 7]o1d Zom AR 4= Gt whebA
AR |z el M alshk= A 8ElAl Rk ol 2} sl
Fol Aalehe AEAIL Hold o= Ahds] Fast 778 7]
ofgh z1o % 7ldEct

o]} o] AxulAEFe] Aol 2] 5= 5 chlorophyll a©l

T
S
%
AU
T
T
o
>§:m
e l

tlo

:
N
v
i
£
YRR
2,

17|
ofje
i, i%
iCll

f

gk 711 =E HES] s, st HAE 59 A
zA o2 R TATZE H|WaISITHTable 3, 4). & ZAP|ZF &
=2} F8E F F35/d M= chlorophyll A1E 3719} carotenoid
AL 1748] A7) FAlol AEEoH, fAks 248 315
St o)e} B2 Ail= Fodute] A FAET A FrllA
-9 vhekel P o] 2RT7F AAEkaL YeS AR FRITE 1]
oot Al4o] E3o] nARF 2 veds YR 9l
Ak, AAZ chlorophyll aoll thgh 2F F=QA14x0] 1] 8] s 4
HEW FEF(diatoms)®] T A F M (marker pigments)S!
fucoxanthin, diadinoxanthin ¥ diatoxanthina #|2]3l T} A4
52 2% v|uke] v e w5 woit) o9} ol 7R A
XA 4 FELE FUREY e} HAE 5 uAERe o
FE ARV 2Rk QLo kellA A 1 allre) A=
T vAT A A ouiEelA] o MAES] frAket #
= e AAehs AXMuAZRR] tiFte] A R
F3Ee] slom o]F9] AF-fell 93l 5 (water column)oll &
A= TR AAFY G s Attt S AlAbeit
70 EZE ) chlorophyll a2} fucoxanthing k2] A7
(R>=0.693)5 H.oI5=11 9121, chlorophyll a°ll th3t fucoxanthin

Table 3. Concentrations (mg m~) of main pigments in surface sediments (0.5 cm) in Gwangyang Bay (January-November 2002)

St. Perid But-fuco Fuco Hex-fuco  Pras Viola Allo Lut Zea Chl b Chl a
Jan. H 0.12 0.01 11.1 0.23 0.04 0.05 0.28 0.07 0.10 0.48 39.1
M 0.15 0.00 3.19 0.06 0.03 0.01 0.07 0.02 0.04 0.30 13.1
L 0.26 0.01 17.6 0.30 0.09 0.02 0.24 0.15 0.13 1.39 48.2
Feb. H 0.20 0.02 18.9 0.48 0.07 0.02 0.06 0.13 0.18 0.95 6.88
M 0.76 0.03 448 0.23 0.04 0.03 0.11 0.09 0.12 0.45 18.6
L 0.41 0.03 46.9 0.94 0.19 0.50 0.11 0.18 0.20 0.46 5.51
Mar. H 0.13 0.01 18.0 0.27 0.04 0.00 0.56 0.02 0.10 0.24 51.6
M 0.13 0.01 8.29 0.13 0.01 0.03 0.17 0.06 0.05 0.30 3.44
L 0.13 0.01 8.72 0.12 0.01 0.02 0.19 0.07 0.10 0.45 12.7
Apr. H 0.19 0.00 15.6 0.32 0.02 0.01 0.30 0.09 0.14 1.53 42.4
M 0.14 0.00 8.24 0.09 0.02 0.06 0.21 0.05 0.05 0.87 22.9
L 0.32 0.00 2.97 0.04 0.00 0.02 0.10 0.07 0.03 0.38 8.57
Jun. H 0.11 0.00 12.7 0.26 0.00 0.02 0.07 0.16 0.45 0.55 76.6
M 0.04 0.00 10.1 0.14 0.01 0.01 0.02 0.03 0.14 0.33 37.6
L 0.06 0.00 5.70 0.09 0.01 0.00 0.06 0.03 0.24 0.21 21.2
Jul. H 0.20 0.00 30.3 0.46 0.00 0.06 0.01 0.01 0.26 0.68 169
M 0.23 0.00 7.53 0.14 0.00 0.01 0.02 0.01 0.02 0.35 31.7
L 0.13 0.00 8.68 0.14 0.00 0.01 0.02 0.02 0.02 0.94 344
Aug. H 0.10 0.00 22.2 0.31 0.00 0.02 0.15 0.03 0.11 0.37 118
M 0.15 0.00 124 0.19 0.00 0.01 0.05 0.00 0.01 0.22 49.0
L 0.21 0.00 13.8 0.21 0.00 0.01 0.17 0.10 0.06 0.87 41.2
Sep. H 0.04 0.00 16.3 0.23 0.00 0.01 0.17 0.06 0.03 0.44 55.0
M 0.04 0.00 5.00 0.07 0.00 0.01 0.01 0.01 0.00 0.19 17.6
L 0.05 0.00 7.04 0.15 0.00 0.01 0.02 0.03 0.01 0.26 12.5
Oct. H 0.12 0.00 24.3 0.24 0.00 0.02 0.01 0.00 0.04 1.03 55.0
M 0.02 0.00 4.65 0.08 0.00 0.01 0.02 0.01 0.01 0.27 10.5
L 0.02 0.00 3.56 0.03 0.00 0.00 0.01 0.01 0.00 0.15 8.59
Nov. H 0.07 0.00 29.6 0.29 0.00 0.02 0.02 0.00 0.00 0.13 69.8
M 0.03 0.00 3.45 0.05 0.00 0.00 0.01 0.00 0.01 0.06 8.28
L 0.04 0.00 14.5 0.15 0.00 0.01 0.04 0.02 0.01 0.43 35.6
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Table 4. Concentrations (mg m™) of main pigments in the overlying water column of sediments in Gwangyang Bay (January-November 2002)

Perid But-fuco Fuco Hex-fuco Pras Viola Allo Lut Zea Chl b Chl a
Jan. 0.07 0.00 1.23 0.01 0.00 0.01 0.08 0.03 0.01 0.10 3.41
Feb. 0.11 0.00 1.90 0.03 0.00 0.02 0.11 0.04 0.01 0.10 6.92
Mar. 0.10 0.00 2.88 0.03 0.00 0.02 0.21 0.04 0.01 0.37 7.57
Apr. 0.08 0.00 1.15 0.04 0.01 0.04 0.31 0.07 0.01 0.74 5.88
Jun. 0.31 0.00 1.18 0.04 0.01 0.06 0.31 0.07 0.02 1.04 6.98
Jul. 0.64 0.00 421 0.04 0.00 0.05 0.26 0.08 0.03 0.37 11.7
Aug. 0.06 0.00 2.33 0.01 0.00 0.00 0.00 0.00 0.00 0.07 11.3
Sep. 0.13 0.00 1.17 0.01 0.00 0.00 0.00 0.00 0.00 0.22 6.92
Oct. 0.04 0.00 1.01 0.01 0.00 0.00 0.00 0.00 0.00 0.19 7.29
Nov. 0.01 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.16 1.66

* Abbreviations: Perid, Peridinin; But-fuco, 19'-butanoyloxy-fucoxanthin; Fuco, Fucoxanthin; Hex-fuxo, 19'-hexanoyloxy-fucoxanthin; Pras,
Prasinoxanthin; Viola, Violaxanthin; Allo, Alloxanthin; Lut, Lutein; Zea, Zeaxanthin; Chl 5, Chlorophyll b; Chl a, Chlorophyll a.
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