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HPLC Analysis of Biomass and Community Composition
of Microphytobenthos in the Saemankeum Tidal flat,
West Coast of Korea

Seung-Jin OH, Chang-Ho MoOON and Mi-Ok PARK*
Department of Oceanography, Pukyong National University, Busan 608-737, Korea

Biomass and community composition of microphytobenthos in the Saemankeum tidal flat were studied
by HPLC analysis of the photosynthetic pigments from November 2001 to November 2002. The environmental
factors of sediment were also investigated to examine the relationship between microphytobenthos biomass
and sedimentary environments. The detected photosynthetic pigments of microphytobenthos were chlorophyll
a, b, ¢, fucoxanthin, 19'-hexanoyloxyfucoxanthin, violaxanthin, diadinoxanthin, alloxanthin, diatoxanthin,
zeaxanthin+lutein, peridinin and beta-carotene. Pheophytin a, the degradation product of chlorophyll a, was
also detected. The results of pigment analysis suggest the presence of diatom (fucoxanthin), euglenophytes
(chlorophyll b), chlorophytes (chlorophyll 4 + lutein), cyanobacteria (zeaxanthin), cryptophytes (alloxanthin),
chrysophytes (fucoxanthin + violaxanthin), prymnesiophytes (19'-hexanoyloxyfucoxanthin) and dinoflagellates
(peridinin). Chlorophyll a concentration in the top 0.5 cm of sediment was in the range of 0.24 mg-m'2
-32.11 mg'm'2 in the study area. The increase of chlorophyll ¢ concentration in the spring indicates the
occurrence of a microphytobenthic bloom. In the summer, there was a sharp decrease of the chlorophyll
a concentration which was probably due to high grazing activity by macrobenthos. The annual mean chlorophyll
a concentration in the study area was low compared to that in most of other tidal flat areas probably
due to active resuspension of microphytobenthos and high grazing activity by macrobenthos. There was
no clear relationship between microphytobenthos biomass and sedimentary environments because of a large
variety of physical, chemical and biological factors. Pigment analysis indicated that while diatoms were
dominated in the microphytobenthic community of the Geojon tidal flat, euglenophytes and/or chlorophytes
coexisted with diatoms in the Mangyung River tidal flat.
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M = FHET AXAEFE HHE Holxke A3l ¥o

AL §X)9} viohE oo F e SEAYE, st 54 ¥Y etk ol g} (Connor and Edgar, 1982; Hughes and Sherr,
2o A9} AAAS ALET, AN HAEHs e 1983), AFRFEH F£F U FH AolAl AR T3 Hold
2AEAS A V)5S /MXT Yk AEe] Aage o] HTh (Baillie and Welsh, 1980). B 2= A F-f-8 A A4
sl vial 10-2087F EiL, A7del EAlstE A8 2FY AAZH Y] FFo JEEFIAERY B

ok 20% 7}eFo] AW MAsly Y Aoz gElx A Uelhe A$% U} (Varela and Penas, 1985; Lukatelich and
(Valiela and Teal, 1979; Kendrick et al., 1998). =2 A4A-& McComb, 1986; de Jonge and van Beusekom, 1995). A A] 0} A

Zhe AL oA FaEe AEEZAEN tEo ZFHE &3] A EEHIEY viE) AR B2 H3lrt Fa
S0 ZRE FFEE F71E 4 AA W f71E Al 4% =2 AAFS Jehlls AFE B (Colijn and
Ao, U3 YAAZE spartina, phragmites9t 22 54| Dijkema, 1981). 0] AAu| M ZFH7} AH A A A o+
AE FUNE, AEF (seagrass), HEF (macroalgae) B AQ) wlo] FFALTA FAT BL WG AL HeF
A A0 M 23 (microphytobenthos), -4 (mangrove) 59| .
Atk Z2HE A Fo] EASHA & AEY w2 YL oantale] AWE AYFore 2402 BHaHA Wty
dubd o8 AMuAzfHe] FFA 28 o) Aoz o] A ZE WAL 3% AT gon, o] = 8%} AT
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Fig. 1. A map showing sampling sites (@) in the study area. Dotted contour lines indicated the lower limits of the intertidal

zone.
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carbon analyser (CM 5012)& ©]-83ld B3} H ) A A
ZFe A4 BAE A3 HAE AFe AFE 147 mm ek
g 4F& AR o] &AL, HHE EF SmmE 53]
vhE RS AT 2Eal 4 A E 1m 8 WallA 5749
T ARE AFHsIA AA @3 2b7 B4R AFHS
ABE =djoloto] o) Byt AP AT SN F 74
7)) Deep freezer (Sanyo Model MDF-U3086S)°l| 4] -80C =
E#3AT HPLCE ol &8 AMuAdzFe] B3E 44 &
g 98 23 HHES 52 1x A7 v 1F%E 34
Atk 183 HHES 100 mL Hlo]# oA 100% Acetone
15SmLE A5 FE390 100 L9 HHE-EFEA (internal
statndard) canthaxanthinS ¥ 7}t O-3- ¥4 (-20C)oll A 24
A ol WA WA F AFAE smL AR 7
2000 pmol A 108 5+ A4 2331 25 mm GFFE of zhat
Atk o] T 45 1 mLE A3l 300 L9 33 SHe} 2
432 I, HPLC (Waters 2690) 100 zL loop®ll FYste] EA13}
A, WA BAS 3 &9 systemS Park et al. (2001)¢]
z713% Fdsich

Chromatogram 2} peakel] TSt 5782 EF 449 retention
time3 $t= U] ZF 23 (Korea Marine Microalgae Culture
Center: KMCC)2. 5B 4 e QU ZE v 2FA F2
gk M A9 retention timed Wl dle] AASFTE TFMAE
chlorophyll a (chl a), chlorophyll & (chl b), chlorophyll ¢ (chl
¢), pheophytin a (phytin a), fucoxanthin (fuco), peridinin (perid),
19'-butanoyloxyfucoxanthin (but-fuco), 19'-hexanoyloxyfucox-
anthin (hex-fuco), prasinoxanthin (prasino), violaxanthin (viola),
diadinoxanthin (diadino), alloxanthin (allo), diatoxanthin (diato),
zeaxanthin (zea), lutein (lut) ZZ8]3 betacarotene (beta-car)
(VKI, Denmark)% o] 83} Y 1, internal standard= canthax-
anthin (cantha)2 ©]- 83T} (Wright et al., 1991; Jeffrey et
al., 1997). o] EFM 4ol 3t chromatogram®@} # A w4 Z
ol A4 BMS A% 2 A (class) 77 AR RTE
ANEEFIE F8 FHA MAE Park and Park (1997)3%
Park et al. (2001)& FZ3IYch

HFEALY TEE 7180 ¥ FBAS Jeffrey et al,
1997)F ol-&sle FRFEAE BAGstAT F2=E Aol
Fraddt 750 nmoll A SIS FEN L] FEE ot
2ol o3} AAE AT (Park and Park, 1997).

absorbance “ 10% g
(E:Lg 'em Yx(cm) g
C: concentration of pigment

C(eg'L ™ H=
E: extinction coefficient

Standard response factor (Rfy= EF& 25 HPLCO Y35}

C = Area x Rf x (Ve/Vs)

C = concentration [ng/g]

Rf=standard response factor [ng L area’]
Area = area of the peak [area]

Ve = AIS
(peak area of IS added to sample)

x (volume of IS added to sample) [L]
AIS: peak area of the internal standard (IS)
when 1 mL IS is mixed with 300 «L of H,O

Vs = weight of dry sediment [g]

P | at

20014 119l A 20023 11474A] 4o ZdA 2419 AA
AYT 373 Al B HE 583 54 e Table 19
YRR AT

AR A %2 BFE9 chl 3L 024 mg-m? (20029
99, KJ-187)—10.33 mg-m” (2002'd 34, KJ23A) ¥ &
Vb oAz, 2002 390 Hi FL2 646 mgrm”E 7HF
Eren 20029 92olE 0.54 mg-m 2 7 Wkl (Fig.
2). 2002%d 399l chl ¢ FZol A F7lste AARAZFe
bloom©] A= S0, 2002\d 9ol = o] A FA4s
Aok 282 20013 1120 chl ¢ T#Fol 416 mg-m*E
2002 390l M3 tha A R AME|HEF bloom©]
vebgth Ao wE chl a2 T 20023 998 AL
A H oz osfe} weolle sHEAE (KI-1H )l chl
a §Fo) ¥gta, AEAY (KJ-3F )0 vls] T} wo)
HJe SHEAE KI2HZ)oA chl a FFo] ¥l d w3

rlf“—E
g

A% A B2 EHAHEY chl ¢ TS 069 mg-m” (20021
99, M-2A%)—32.11 mg-m™ (2002 39¥, M23 ) ¥ =
YeEbsta, Aldoel whE e -2 200213 3499l 25.75 mg-
22 7 Eska 20028 99l 124 mg-m”E 7FF @btk
(Fig. 3). W37 Ao A Al- WE chl ¢ T W= AA
A chl o] A W3t FFF FABI AT, TE7 A
chl a &&ol AR Aol wIs] Edkrh 2002'd 392] A4,
TR L] chl @ B TS AR Aol HIs) 4 o)<
L e B, AAUAHZF2 bloomo] A AEHT O
=8 VEhdTh AAE chl o T 2002 382 A)95
e AR BR% stREY AR HAEAA o 3
A AdF FY AN AEE AR T FRA
A2 chlorophylls 353} carotenoids 9F©]™, chlorophyll a2
E3J4HEQ pheophytin a7t AEH ST (Table 2, 3).
Chlorophyllsi= chl a& ¥BIE3}S] chl b, o7t HEHAT
carotenoids© fuco, hex-fuco, viola, diadino, allo, diato, zea+lut,
perid 23X beta-car®] HAEH AT} Fuco= AXH AHH} 27
7 Ao A Rk 2 7P 52 338 Bl A& Y
W@k Chl b AR AY 3 (KJ-1, KI2Z D)l e A&
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Table 1. Environmental conditions in the Saemankeum tidal flat

. . Sediment Salinity Water content Mud content Loss on ignition o
Field date Station temperature () (psu) (%) (%) (%) TOC (%)
KJ-1 12 30 224 84 117 0.05
November KJ-2 12 30 24.7 17.7 1.59 0.07
2001 KJ-3 12 30 26.9 68.7 2.25 0.23
M-1 11 12 311 51.6 1.66 0.15
M-4 13 1 31.8 94.5 2.83 0.43
KJ-1 9 32 26.8 20.9 1.45 0.07
KJ-2 10 38 27.5 18.1 1.58 0.07
March KJ-3 7 32 25.2 420 1.70 013
2002 M-1 18 9 29.3 59.5 2.24 0.17
M-2 19 2 274 50.2 2.01 0.18
M-3 19 4 447 97.1 4.56 0.62
M-4 19 2 425 98.5 4.81 0.64
KJ-1 22 32 23.7 26.6 1.77 0.09
KJ-2 23 37 26.3 27.9 2.08 0.12
September KJ-3 22 32 442 96.6 5.37 0.69
‘;002 M-1 24 5 35.4 745 1.91 0.20
M-2 24 0 352 69.7 2.16 0.24
M-3 24 0 33.1 95.1 2.85 0.44
M-4 24 0 47.0 99.1 4.99 0.97
KJ-1 12 32 25.6 41.4 1.60 0.09
KJ-2 12 32 238 26.0 1.46 0.11
November KJ-3 12 32 50.4 95.1 4.90 0.62
2002 M-1 11 8 29.5 77.5 2.13 0.24
M-2 12 4 30.1 85.0 2.13 0.28
M-3 12 4 28.9 89.0 2.28 0.34
M-4 13 2 26.9 99.2 3.81 0.71
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Fig. 2. Variation of chlorophyll a (mg-m'z) in the Geojon
tidal flat.
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7 A M= chl b7} A Aol B ZE GH oA Blad
=2 S B fucodt I FaMNAE FEHAT) Viola
< chl b AlG ] AMuMEFAA dHEE B ALA0
B AFNME chl b7} BEHA 2 A AE S (KI-,
KI2Z AN A% viola7t BEE Aot T8, peride 2002
ogx} 11€lgt v AESHAT Chl a8 #342HE2] phytin
a= chl g gHgo] vhe 2002d 9¥ 3} 1190 v d F& $haF
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Fig. 3. Variation of chlorophyll a (mg-m?) in the Mangyung
River tidal flat.
*N.A.: not analyzed

2 HS wf, AA AYPE chl a, ¢S} fuco, diadino, diato,
beta-carS: F & MAZ 7IA = diatoms©] AA A v A =F
A FY QRS A FRFSE YEbh R
AL diatoms3} A chl b ABL] A0 HZEF2 eugleno-
phytes (chl )9} chlorophytes (chl b+hut)7} F+QF 0 2 L}elytt}
18] 31 cyanobacteria (zea), cryptophytes (allo), chrysophytes
(fuco+viola), prymnesiophytes (hex-fuco), dinoflagellates (perid)



Pheophytin a

Beta-carotene

0.22-1.70 (0.76)

0.01-0.09 (0.04)

0.37-1.02 (0.63)

0.02-0.05 (0.03)

1.41-5.95 (4.22)

0.02-0.16 (0.09)

1.56-13.08 (6.16)

0.02-0.20 (0.09)
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Table 2. Concentration of photosynthetic pigments analyzed by HPLC in the Geojon tidal flat
) Concentration (mg-mz) '
Pigments Remarks
November 2001 March 2002 September 2002 November 2002
Chlorophyll a 0.25-8.46 (4.16) 4.30-10.33 (6.46) 0.24-0.84 (0.54) 1.11-1.25 (1.17)
Chlorophyll b N.D.%-0.45 N.D.-0.16 N.D.-0.20 N.D.-0.29 Chlorophytes
Euglenophytes
Chlorophyll ¢ 0.01-0.03 (0.02) 0.02-0.03 (0.03) 0.01-0.04 (0.02) 0.02-0.12 (0.05)
Fucoxanthin 0.05-2.03 (0.93) 0.80-2.48 (1.44) 0.35-1.04 (0.75) 1.10-1.93 (1.54) Diatoms
Diadinoxanthin 0.02-0.32 (0.16) 0.18-0.45 (0.28) 0.05-0.18 (0.13) 0.20-0.35 (0.27)
Diatoxanthin 0.01-0.27 (0.12) 0.08-0.31 (0.23) 0.03-0.10 (0.07) 0.02-0.04 (0.03)
19'-hexanoyloxy .
fucoxanthin 0.00-0.08 (0.05) 0.02-0.05 (0.04) 0.02-0.09 (0.05) 0.04-0.23 (0.11) Prymnesiophytes
Alloxanthin 0.01-0.05 (0.03) 0.02-0.09 (0.04) 0.06-0.23 (0.16) 0.09-0.39 (0.23) Cryptophytes
Zeaxanthin+Lutein 0.01-0.06 (0.04) 0.02-0.22 (0.11) 0.06-0.35 (0.22) 0.10-0.27 (0.19) Cyanobacteria
Violaxanthin N.D. N.D. 0.03-0.20 (0.11) 0.04-0.12 (0.07) Chrysophytes
Peridinin N.D. N.D. 0.01-0.04 (0.02) N.D.-0.09 Dinoflagellates

Grazing pressure

Parenthesis indicates the average concentration.
'Remarks: microphytobenthic group. ®N.D.: not detected.

Table 3. Concentration of photosynthetic pigments analyzed by HPLC in the Mangyung River tidal flat

Concentration (mg- m2)

Figments November 2001 March 2002 September 2002 November 2002 Remarks'
Chiorophyll a 2.93-4.40 (3.66)  21.64-32.11 (25.75)  0.69-2.31 (1.24) 1.52-4.26 (2.48)
Chlorophyll b 0.46-0.54 (0.50) 3.56-8.45 (4.93) 0.18-0.30 (0.24) 0.40-0.67 (0.50) E%ggfg’;g;f;
Chlorophyll ¢ 0.01-0.05 (0.03) 0.06-0.25 (0.11) 0.01-0.02 (0.02) 0.02-0.07 (0.04)
Fucoxanthin 0.40-0.59 (0.49) 2.25-4.77 (3.51) 0.37-0.42 (0.41) 0.49-1.16 (0.72) Diatoms
Diadinoxanthin 0.07-0.11 (0.09) 4.41-13.25 (7.30) 0.07-0.08 (0.07) 0.20-0.32 (0.25)
Diatoxanthin 0.12-0.26 (0.19) 5.03-8.77 (6.06) 0.07-0.10 (0.09) 0.04-0.08 (0.06)
j@;‘;ﬁ:{‘;’n"“y 0.10-0.11 (0.11) 0.17-0.27 (0.21) 0.09-0.12 (0.10) 0.09-021 (0.13)  Prymnesiophytes
Alloxanthin 0.04-0.11 (0.08) 0.25-0.56 (0.36) 0.12-0.23 (0.17) 0.17-0.39 (0.28) Cryptophytes
Zeaxanthin+Lutein 0.11-0.28 (0.19) 0.27-0.37 (0.31) 0.12-0.23 (0.17) 0.13-0.24 (0.18) Cyanobacteria
Violaxanthin N.D. 0.29-0.78 (0.48) 0.03-0.04 (0.04) 0.04-0.10 (0.06) Chrysophytes
Peridinin N.D. N.D. 0.04-0.06 (0.05) 0.05-0.15 (0.09) Dinoflagellates

Pheophytin a

Beta-carotene

1.10-6.64 (3.87)

0.08-0.23 (0.16)

5.67-9.59 (7.17)

0.89-2.24 (1.34)

4.10-7.29 (5.53)

0.10-0.18 (0.13)

2.91-9.25 (5.44)

0.06-0.26 (0.13)

Grazing pressure

Parenthesis indicates the average concentration.
'Remarks: microphytobenthic group. ’N.D.: not detected.
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T Ad AT (A7 A Gl A agFos ERES
W, 53} dinoflagellates®} 7% A& HEF o] FH3A
13 4=
i &
Ajgrg Ao M 9] chl o FFE AAS] G2 A chl a

SR v RE thh Be $Fo] AMuHZF A
Fol sigehs AR VNG (Table 4). W79 B-& A
ol A= 2-38 mg'm_z-gl HolZ Holx ulg E'_ ARG
AHH 7/3‘:”4 YR Aol A 4z AT 308 mg-m>3} 829
mg-m”E Yehlo] ¥re 23 1l Chl ¢ kol 3t

#FEol EAES Zo|u =AW (HPLC, spectro-
photometer =+ fluorometer)s Th2A| k3L §lojA] 1 ES
g Blastrldle oA FErk Aok ey ol Hd B&
@"ﬂﬁ"ﬂa}c £3] AR AHAX AAuAZT A F
At T gE AHo viE) W2 £ Aoz JEy:
T} K3}, Table 4914 915 E Molenplatt©]t} Western Scheldt,
Eastern Scheldt W 78] 2P A 542 A< o] 7%
2 8 2k S A v AFog, A g Eol
A 239t 2R gl s A 94 SA=
zto]7h itk wheba], A A A AAE| M 2F A ol
2o olf= T AR, 53] RAIE AlgkE A
A9 & A W2 gk AT o AFRFEHe
AMu A zF-] ¢Fo] &7 gEA Ae2 Fodnh =3,
ARz e MAste AXEEe] 2Ert thE A Y vl
£3] & Aoz Eht (An and Koh, 1992), A EE-9
g Ho|7l & dFS v Ao A Unkz ez
chl a &2 279 F50lY g9} 22 F95H o=
Fge wo] e AT d#HA AT} (de Jonge, 1992; de
Jonge and van Beusekom, 1995). AlHE 7AW U] I 24

rfa

3.9 &

ko] A7y Ax {7 A Zolrt ol HHER
Atole] A7 Egto] &letA dojute X 2= (Lee et al,
2003), B2 =9 o] & L {’—Oﬂ/\i A== AR A
Z5o] 4= Ao E e 7€tk Ems estuary®]
Aol A 3 ol g A7} % 5\} JZ*% A2 o] FIHEA|
do}r] ol AXuAERFe] o] ARl HH
E W chl g #&Fo] Yolxtta B F v} At} (de Jonge,
1992). wheba], & A HolX EHE W chl a Tl JtHH
072 g2 FES Uehe 42 dAdez o g
vl & 22 (HW 9m)st U EHHE wHo = Ak A4
Vﬂ Fo| ARfol 71U Aoz -’Jr‘:*ﬂ‘i}
AT GollA] Bl & chl ¢ FFE AHE 5 Ue
E T2 23 29102 E AXATE o3 %sz—& Hol &5
o2 d9gd 5 A& Aot Ajnkm Ade] X3H Mt
AL Ny AMEE] AAYET] 45000 indiv-m?ol] ©]F
A2 w3 =& =& YEPATE (Koh and Shin, 1988).
Aetg AT AXFES] P AALEE 1,255 indiv-
m’2 GgF AMEEC] ¥ UEE MAsa g Aow
&4 At} (An and Koh, 1992). 53], B A73]|9-2 AAF
E9 & F49 MAF F o 70% ool olmulFE A
T} (An and Koh, 1992). AM U HZF= olnulFe] Fa3
Holgo g ojmullFe F& MATLEE AXuMZFL
BFEFE AN A2 & d#A ) (Bayne et al., 1987;
Hawkins and Bayne, 1992). & @78 ollA chl o ol tHeH
pheopigment %9} ¥l 3t2 P 0.52F, Marennes-Oléron
Aol A Ht 0.45 (Cariou-Le Gall and Blanchard, 1995)%}
North Euboikos Gulf A% 2] 3+ 0.5 (Metaxatos and Ignatiades,
2002)° Bt tha w2 S vEl Stk =8, Marennes-
Oléron®} North Euboikos Gulfe} 22 thE oA+ phytin
a o= t}& EAEQ phytin b1} phacophobideE 5+

0{

Table 4. Comparison of annual average chlorophyll a concentration of microphytobenthos in each area

Chlorophyll a (mg-m?)

Study area Depth of sediment (cm)
Range Mean
Saemangeum tidal flat
Geojon tidal flat 0.5 0.24-10.33 3.08
Mangyung tidal flat 0.5 0.69-32.11 8.29
Gomso Bay (Lee, 2001) 1 3.84-27.24
Marrennes-Oleron (Cariou-Le Gall and Blanchard, 1995) 0.5 2.0-13.0
Wadden Sea (Wolfstein et al., 2000) 0.1 2.21-38.34
Molenplatt (Barranguet et al., 1997) 0.1 5.9-17.3
Western Scheldt (de Jong and de Jonge, 1995) 0.5 3.6-18.5
Eastern Scheldt (de Jong and Colijn, 1994) 1 275
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ajete] o] H] ghg ALY Ao vlgte, B Ao Me
phaeopigment % phytin a7t =73} t} E]'E]"‘i E AFA
376 kA & phytm b} pheophorbide 59 &S 118 3kt}h
H AARZ o] ¥ g2 1S T2 e JEhd Aoz JjEy,
oj¢} e L v Yo ZHE Avkm A AT E
oJgt Mol Hr sl A =L Hoz =22% 4 it}
B Aol A chl o T AA HFAME 20020 39
o 7bE & §FE B A9 EF 9] bloome] YENS:
o, 20028 9= FFo] A FAste A4S JE
AUtk ol ZE& A m M 2F FAF] EH bloom# 1o
o] & AFH WA Fol FH3] At AL thFS A
oA} da] 83 gt} (Colijn and Dijkema, 1981; Cariou-Le
Gall and Blanchard, 1995). A u]A|ZFo] A ko] &2
o Zashks 842 59 dYde] EEIAY HHE W
F-7184 A (Admiraal et al., 1982), AXEEo] 2|5t Ao
(Cariou-Le Gall and Blanchard, 1995) 5-2] 7}5/do] A5
o]z g} EAE Y Erer9 e EH bloom ©]F,

2 A ERAEY 43t AANA TF5E F IT (de
Jonge and Colijn, 1994). ©]& B w37} 37 3o L}

Ehvs A EE3E ti¥4] (Oh, 1994)0] EHE f F7g
’\oﬂ b o—% FARMoY, o] AGA e B2 Z2HEFoR
2ol 23 AFFA 2 YA & Aoz B

Qlﬁk E, = Oﬂ?sﬂ 2 Qe A st o] AL
13

¥4 ZM—»; A=kl HH P4 Fxo o AFAT 64*&
Z23% g9lo® 1#37E olele Aotk wEkA oo
T A A9 chl a T FaE AXFE 97 4o]9
daFo] AMuNZF A F 2™ vHe F83 2 F
shtd Aoz AaHT o) chl g FHekell W3 phytin 4
FgFHE 59 2T 5 Ao, chl a FFol TA A2
20029 9€o 71 & 3-& UER) o] (Table 5), ©] Al 7]
AXTEN gt golrt 71 PSS 4 = Aot o9

_4

o] A5 HMFES %—8— do] 5ol A7 HAw) A
Z5 BAE A ARG dutHew I FEEH o

4T} (Cariou-Le Gall and Blanchard, 1995; Barranguet et al.,
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1997; Light and Beardall,
2002).

A AY chl a FFS ale} grroldles A 317
KI-1783)ell A 717 W& ol AU A e Al
T3l vlsl 2/ Gl Aot dxol o EEFH<
2EH 27 B2 ot} wEbA, chl o TS dntAE o=
Al Aol Hla) shFol A 7h) v ghs Role 2l
A X3 #AFo|th (Colijn and Dijkema, 1981). Yukz o2
7] @47t FRSH AHARE o] 7o)X HAENAN B2
AAQu N2/ A Fo] S5} (Basford and Eleftheriou,
1988). 2}, B AgollA A A8 chl a FFHE HAZ
mud$} sand7} EFE FEAY KI2FH)ANA B g B
e, TOCS mud $Hgo]l E 52 ARAE (KI3HH)el
A chl @ FFE 238 © XSt} Table 62 chl ¢ &3}
HA g73a%] 7t 4HBAE vepd Z2A, A A
A} chl a 3T} TOC, mud & Aol 2+2} 031, -0.308
Fe RS, A A s 742} 0038, 0274 3S UE}
ol e A4S wrdsiath w3l B Aol A
v NZEF A ZE TOCY mud FF 2o t-E B3 #7389l
Atolol| & FEElgh FHAAZE LA A ATH (Table 6). ©]=
XA AFoly FUdE, B 2E L7} o Ao
Ae H4E dev f71= &% 9 o2 O 810 B3
o7 AMuZF AAZFH HHE FXLE sl A=
Ao g ATt 53], AL 7 a9 Al-FZHE W}
& X g2, A 2T A F HAE Y5, f71E T
e} AdaaAe dis FEg A3rt Ryl o] it (Davis
and Mclntire, 1983; Fielding et al., 1988). Cahoon et al. (1999)2]
AFAME MU/ A ZFD BHE Y=o 4ad
A7t FREA Fe AL AT A W AMuARF 44
RS ApliskE 874 21l vig- tdsty] WEelzta B
3 nu} itk

2 ATl PEE 78 Ak BTE T8 AU AL
A= diatoms-& X3} euglenophytes, cyanobacteria, chloro-

1998; Metaxatos and Ignatiades,

KR
=
1o

e
&

phytes, cryptophytes, chrysophytes, prymnesiophytes % dino-
flagellates”t EHFE A02 ey AW A8d 947

Table 5. The ratio of pheophytin a to chlorophyll a + pheophytin ¢ in the Saemankeum tidal flat

Station November 2001 March 2002 September 2002 November 2002 Mean
KJ-1 0.46 0.07 0.85 0.57 0.49
KJ-2 0.04 0.05 0.92 0.75 0.44
KJ-3 0.31 0.19 0.86 0.92 0.57
Mean. 0.27 0.10 0.88 0.75
M-1 0.27 0.21 0.82 0.74 0.51
M-2 NA' 0.23 0.86 0.66 0.58
M-3 N.A. 0.21 0.86 0.66 0.58
M-4 0.60 0.21 0.76 0.68 0.56
Mean. 0.44 0.22 0.82 0.68

'"N.A.: not analyzed.
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Table 6. Significant correlations between chlorophyll a concentrations and the environmental factors of sediment in the

Saemankeum tidal flat

Environmental Chl a teSr:sg:\aetEtre Salinity Water content Mud content &;ﬁ;i;)nn TOC
factors Geojon + idal flat

Chl a -0.521 0.259 -0.195 -0.308 -0.294 -0.31

Sediment temperature 0.114 0.227 0.189 0.209 0.378 0.307

Salinity 0.074 -0.522 0.015 -0.173 -0.035 -0.106

Water content 0.096 0.563' -0.323 0.868° 0.958° 0.953

Mud content -0.274 0.076 0.583" 0.472 0.917° 0.936°

Loss on ignition 0.217 0.285 -0.475 0.763* 0.746° 0.993°
TOC -0.039 0.235 0.553' 0.656' 0.806° 0.940°

Mangyung tidal flat

'Correlation is significant at the 0.05 level (2-tailed).

Aol S AT 2 2L FAR F 59
o1}, AA AAF |AsE ANNAZFE PP F AY

ANA FEg Ztojs BRUTE AW A chl a0l NI fucod]
HIE 0.70-0.84 M lo)aL, 7 A E 0180372 THE
Ao vlsf £ g& BT (Fig. 4). ©] vl A Ade]
A AMROE o & 3 vERe], AR 7/3%—"* Z
ARl A3 diatomse] HA AXu|MZ2F A ] HF
RS A& "V]'EH FAck. 34 Aol A chl b "E}‘j’k
o] ¥la# A T, AR Ao F-ahtol A= chl
b7t HEHA °‘3kt} Chl b= gt A B 7 sh-ol A
% A5 A4o)H (Riaux-Gobin et al., 1987), SHE 7
Al A+ chl o gl chl & Zko] 0.13-0.28E chl ool i3
fuco & FAFSIATE wWebA v A chl b5 7HRIE
A M| 272 euglenophytesS} (/5-+) chlorophytes”} diatoms
3 vl e vjFo 2 AA AAu|F A FY EH-r-‘e
ZpAYSEAL Sl Ao Z YERG T AAZ euglenophytese] 7
58] A £ RUIEES ©l&37] Wi /s 3’:‘:7}
%o 7} ahtel ol BX k= 7102 ¥2lx] Uk (Throndsen,

1.0
O fuco/chl a
08 [ W chib/chl a
L os |[]
©
X 04
0-2 \_I
KJ-1 KJ-2 KJ-3 M1 M-2
Station

Fig. 4. The ratio of fucoxanthin and chlorophyll b to
chlorophyll ¢ in the Saemankeum tidal flat.

*Correlation is significant at the 0.01 level (2-tailed).
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