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The characteristic of photosynthetic pigments distribution of the
sediment in the shellfish farm

Sook-Yang Kim, Minkyu Choi, Dong-Woon Hwang and In-seok Lee

National Fisheries Research & Development, KiJang-up 152-1 Busan, 619-705 Korea

ABSTRACT

This study researched and compared the sedimentation environment and photosynthetic pigments at Gomso (GS)
-bay, Yoja (YJ) -bay and Kangdin (KJ) -bay in May, 2012. It was shown that KJ-bay consist of C (clay) and M
(mud), and GS-bay consists of Zs (silty sand) and Sz (sandy silt). Averagely, IL of YJ-bay was 4.98%, KJ-bay
6.10%, and GS-bay 1.45%. As for COD concentration, there were no places that exceeded Japanese sediment
contamination standard 20 mg/g-dry. As for AVS concentration, in case of KJ-bay, two places exceeded Japanese
sediment contamination standard 0.2 mg/g-dry. If we look into the average C/N ratio of bays, YJ-bay showed 8.50,
KJ-bay 6.60, and GS-bay 5.52, thus all of them showed the characteristic of oceanic origin. As for the plankton
make-up classified by photosynthetic pigments, diatom was dominant, and both ratios of pigment and
C/chlorophyll. a showed the relatively lower distribution at GS-bay than at KJ-bay and YJ-bay. It is judged that this
is related to the characteristic of flow-in, and it implies that predation process and decomposition by organic

matters actively occurs at YJ-bay and KJ-bay.

Key Word : HPLC, Photosynthetic pigments, biomaker, CHEMTAX, Pigment ratio, fucoxanthin, sediment
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Hu} o] Il F =

oFAlgte 24 o] w37} o|w| AT
Az A Fo] Ak Yqlo] 7= g} (
2012). FA AR W3l sl EA5l

=
<

&
= &lA WA FAZNAE oY HelE EAE HAE
Aol au|Ake] 24, AAHAE 9 HEFE & 5 W sl
ot 22299 JtRHxolss EHIE L3 g e
A9l #72] biomakere]|™ (Foss et al., 1984; Wright and
Jeffery, 1987; Hooks et al., 1988) E&3E A7 HY
7} Bajje) A FA Aot} (Jeffery, 1974; Bidigare et
al., 1986; Hendry G.A.F et al., 1987; Nelson, 1989)
A E A FANE B W 2] AF=
19699 R.V. Atlantisel] ©]3+ 23l A} dgko g Yol
o ®E ZloJo| A< phorbin¥} porphyrin® 7S ®E1
3}sitkLorenzen 1974). ©]o]4 Peake & (1974) & ¥3°
2 Z3) AAFZNA phorbins:EE 543G 2™, Calvert
5 (1987) < 3l AA=lA AHA HIE AAESIT
o571, 1980w HPLC
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Liqiud Chromatography) 7} 3334 MA2] Ee| 4kl o] &
ol w2} (Montoura and Llewellyn, 1983, Gieskes and
Karry. 1983; Wright and Sherearer, 1984; Zapata et
al., 1987; Gieskes et al., 1988) °|5 FAdMr o] v} &
7R 22 A = QA =3len FHEEE SHO,
FFESAEDG o @ ARE MHeE HogEh
(Holm-Hansen et al., 1965). wetx HPLCe| 23l 334
s 2 A2 2LE AE| AFE 5 QU =l A5
FES] S Ao w2t 322 24y 3 1o B
A ol 4~ glom, oz Mol X o3 1
7o EAE gotdt 5 A =Hlvk 28 ER, sieke] A3}
sHAQl cycleo] 3k A= 7197 2 +9E 54 A%
+=4| o]& Photosynthetic pigmentE A3 4 v} (Y.Z.
Yacobi. 1991). &, ¢]2fdt A7 AAS o 9 54 S A
L3lm 2 A 322 kA HED I BefgAdS siete
T+ glo], AEZEFE] =23} A5 Z33E9 A A,
g W AR i) B g ARE S 4 S A
2oz 7=

chlorophyll at© 7] EE 2| phytoplankton?] Z3-3
TFALAe)7] wite] s|F U 54 W] phytoplankton
S7Asked FHslstA o] &=tk 53] Benthic
microalgaets -2 FFAHANAY] T8 AAAZ LA
91w (Underwood & Kromkamp 1999, Cahoon & Safi,
2002; Cahoon 1999) 7ol A2 vlA| x5l 3t AR o
oF AejANA 9] ehhghel F23 HE8S 3} (Maclntyre
etd,w%)§°ﬂﬁﬂHJﬂTﬂ&w4ﬁﬁkuE
Asr] ol AHeA e 7|2 AR A
I gleke] 8% 9], 2009). & ATl 41%6:}
Aslieke] AelRE Fauh gaficked A3t gl
AAE AEE ARk ko g Flglon ol ZAMA|Y
o] AghetA Ao} B MEE o83t HARNA 22
23] kA WEd A FAAS selste] AA i
o #Agt ARE dolr uAl 3G

biomass&

mln e Jz

o

M=

oz

3]
[=]

s

1. RA7) 8

B A= 20124 590 F4uE (GS), At (YJ), ARt
KJ) o o7 A2 ckAgelA HA 34E AR =
AR 82 bR AR (AR e ), B e
7¥7k 370 A Ak mlwslgl o, A4S Fig. 13
2ot HAAE AR =2 M- Grab samplerE ©]-8-313]
o, 771& 9 AR Ar AR Zol AEYE o83t
Sk AR Alas EElodd Foll "ol ulz =elo]ojo] A
o} A ofo] ko) Basle] AR F7 v ¥4 Al

127.45

(b) Yeoja Bay \‘\M

Suncheon-si

(c) Ganjin Bay

3458

Boseong-gu

Changseon

L ' L L
127.35 127.45 127.55 12754 128.02

Fig. 1. Sampling sites of the Gomso-bay(a), Yeoja-bay(b) and
Gangjin-bay(c).

i%é}% oA 0.5 ¢ Zl'
om, 4 ¢ HY} 2 "ﬂ%;gﬁ X}EJE—
71 (S edlgraph 5100 D) & 9JxE =A 319t &A=
7} Folk and Word (1957) el uje} EAE 535
HIFYNE Mz), +3% (sorting) S A 3F3c)

A= S -
=2

3.f71E £4
& (water content) < E|Z&E FAE <
60 CellA 29 o) A=A o o] &
FHEeE SA%GY. HAE0] AAF (Loss on
Ignition, IL), 3}3P&Ak4tQ3F  (chemical oxygen
demand, COD), AF]¥A3+3lE (acid volatile sulfide,
AVS ) 2 ST DY GNFAHE, 2005) o F3)
Aok At 2 s A AR AR 9F 10 g
muffle furnancel| A 550 CellA 247t F<t 3|3A1# 33}
A%-2] 7| 2fo| 2H-E Alatslgl o, shebAsbs o 72 E

A F )]
w28}
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(total organic carbon, TOC) % E#7]24 (total organic
nitrogen, TON) + H4&5 F27x3lo FA £ +¢
HAE AR 9 10 g2 AT T 5o FIIREE A7
$J5te] %13k dako 7 oF 30% FF £S5 50 TollA] 244
7t AxA)Z] % CHN analyzer (Thermo Finnigan, Flash
EA 1112 elemental analyzer) & #43}5c}

4. 3334 A& E4

1) M _~=§

:U
0w
]
[}
5
r-ln:
1
o
Ho,
ok
A,
)
id
>
frit
rlr
-]
Ob‘l

< oz ool
AR F JH%‘ %% Xﬂﬂf’& F 1 g= F8ke] 100% oAlE
t}. sonicationgs AXl ¥ 10%

WAlE-Eg £+ syringe filters A4
A5 1 mLE HPLCE #4313}

A 43%-2 UNESCO 7+A4°l s}oﬂ 100% oM E2 2 S
E319la, AR 89 742 A Methanol (80%),
Ammonium acetate (20%), 0.01% BHT, B: Acetonitrile
(87.5%), H,O (12.5%), 0.01% BHT, C: Ethyl acetate
(100%), D: Methanol (100%) °]ith F&H] 100 rLE

a&dA A ERE D F9l5te] MarE Fe] F Waters
2] Dual Detectorg AH8-3h¢] 57443111 standards

+ Carbonl4 Centralen (DHI) AHAIE F3te] AM-3151
o}, o} du|Ae| o3t AEZgaE] TAT AR
Q4oIA A4E 1L Aeo] Azto] A4 Lugol S92
LA 5 AR $7 5E%e] A

<

2) MA Identification
Ze4  MirE Carbonl4 Centralen (DHI) AHA
standard®] Retention time Z} Spectrum= 7|%Z 3}o] o]
n] <& Al Pigment TFAZ vz EAEGon SH= S W.
Wright et al. (1991) Hel 239y ZFAL 5% AR
7]Zo] & A Reference (Jeffery et al, 1997)2] EZA4
£ o]&3le] A3}l

4 3 % 13

1. 9= x4

37 sGelA AF 3 ZFE A= £ 34 oJ 2prtel A&
A AANNA  Gravele YER}A] kgkoew  Sand:
0.16-1.03%<] WHSIET FHH 050%% Yepty, Silt:
11.65-47.91%2] M2 AT 33.82%% YePton, Clay=
51.79-87.32%2] 42 Hd 65.68%FH ARG M= A

Korean J. Malacol. 29(4): 291-301 2013

15

10

Had

YI1 Y12 Y13

GJ1GI2GI3  G51GSHGS3

YI1YI2YI3

GIIGI2GI3  G51G52GS3

Fig. 2. Distributions of Mz(L) and Sorting(R).

Eet AR/ F 74 EAR Ho A AdYdEs
8.45-10.03 ¢ 2] WHFE AFA AE (fine silt) -AE (clay)
o] TR e, F 9.07 o 2N HER UrE} on, &
FEE 1.54-2.22 ¢ o] HEE B B (poorly sorted)
- E33F B3 (very poorly sorted) & HER HF 1.97
P =H E‘%hﬂ' v‘i‘% (poorly sorted) ©.& vielytc}.

73R A= & A AT Gravelo] 0.41%% WA EA
3tglem, Sand+ 0.16-5.66%°] W% 1 0.55%2 et
WAL, SiltE 32.69-37.97%2] W E I 34.83% = LIERG:
o1 Clay+ 61.24-66.02%2] HE A 62.91%FH AL
3H0doﬂ,q.‘: A E 9} 7(—1E7]_ ZF 34 EAR y_o% At} :g]_&o];

= 8.67-8.99 ¢ HFT AHA AE (fine silt) -HE

(ClaY) WE2 Yehye, ¢ 8.81 ¢ 2H AEZ Yehyt
.9_13% BEI5E 200-2.46 ¢ WHFE wl$ EF
(very poorly sorted) <] HF=Z J“‘E 2.18 ¢ X V¢ &3
g Fao® Yt E3 FanteA= Gravelo] EA3H]
Ak om, Sandt 44.83-62.21%2 WHE H 55.24%F
YePgaL, Silts 29.34-54.31%2] HYRE T 41.49%=
Efton, Clay: 0.48-8.45%< AR HF 3.26%ZH =
Asjel At AEs welrh 3 74 AT Bel Adh B
AEE 4.20-4.65 ¢ WF=Z AHA AE (fine silt) -AE
(clay) o HF= Yephe, H 4.39 ¢ 2H HEZ L‘rEP)'
on FEET 148197 oo WFEE A B 5
(poorly sorted) & HER HHF 1.65 ¢ M =3 & ii
bttt drale] HAEe] Hdsies EEEE Fig. 2
o} Zom EHAFEHS 7E387] $1ske] Folk (1968) 9]
o Fsto] AHztteloaglel] =Af Aa= Fig. 3% 7o) o

3 3
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SAND

S=sand
cS=clayey sand
mS=muddy sand
zS=silty sand
sC=sandy clay
sM=sandy mud

90%

sZ=sandy silt
C=clay
M=mud
Z=silt

Fig. 3. Composition by Ternary diagram of each sampling
sites.

Az} 3Anke- C (clay) $F M (mud) & FA=]o] Qi +
AWk Zs (silty sand) ¥ Sz (Sandy silt) & FA =)

2. 57 E9 7718 =4

3 24 A 25 HAEY e 245 welstas
IL, COD, AVS, TOC, TN< A3} Fig. 4ol YeRSich
ESHAE W ILE oA ukellA 4.21-5.93% (BT 4.98%),
7Rt A 5.80-6.35% (BT 6.10%), wAaTre] A$e
1.36-1.52% (BT 1.45%) °]%ith. F4utelA ofapatka} 7441
wtEch "y WA Jeldth COD sEE ARkl A
6.60-10.03 mg/g-dry (3T 8.85 mg/g-dry), A7Iute] 75
16.82-19.92 mg/g-dry (BT 18.29 mg/g-dry), TAintelA
+ 0.50-3.18 mg/g-dry (¢ 1.84 mg/g-dry) 9] T5& &
ek 2AAY 9lAa BEF R EHAE 2V|E 20

20 0.20
15 - 015
_ <
10 | L 010 Z
&
o Pt
—_
*—9g »

Y11 Y2 Y13 GS1G5A553

GJ1GJ2GI3

Fig. 5. Distributions of TOC in each sampling sites.

mg/g-dry (Lee and Yu, 2000) & Z33}= A9L gigle
At AjAo g e BFE Btk AVSEEE o
kol A tr-0.10 mg/g-dry (8¢ 0.05 mg/g-dry), %14k

% 0.08-0.40 mg/g-dry (T 0.28 mg/g-dry), a1l A
0.01-0.06 mg/g-dry (37 0.03 mg/g-dry) & FE5 X2
oh ANk A 270AeA dEe] EAE 2VE 0
mg/g-dry (Lee and Yu, 2000) & Z33}5it}. TOC %
Fig. 50|42} 7o ojaputell A 7.25-9.8 mglg dry (BT 8.6
mg/g dry), ZAutelx 9.8-11.85 mgl/g dry (H¥ 10.5
mg/g dry), H4&Tt| A= 1.3-2.05 mg/g dry (B 1.7 mg/g
dry) ©]9it}. Hyland et al. (2005) 7} Al<ket d@AAEE
TR Jgg & 4 3= TOC 35 mg/g dry$} Yokoyama
et al. (2004) 7} A|Qket o] FoFAl Aol A o] )+ (warning
zone) T% 20 mg/g dryE 3= AL & AFoA =
Ap=A] okokek. uba, ANt 1704 (GJI1) A& e} 28
goFo FSHAEE TOCY o493 FHLEE 10 mglg
dry (Lee and Yu, 2000) < <}ZF AM3lslgdel. FautelA=
ILe] 759} o] Aoz vk Bx 5 ¥tk TN 4}
gkl 4] 0.85-1.15 mgl/g dry (B 1.0 mglg dry), “Alqke]l
A 1.5-1.7 mgl/g dry (BT 1.6 mglg dry), HartA=
0.3-0.35 mg/g dry (BT 0.32 mg/g dry) o]tk =579
29 Fr714 4] 1] (C/N ratio) + ¢ FA= W= 73

£ 471849 719E WslE FAAL o] o851 9}

IFod X T

o & r

e

"

8 q 25 05

= 20 5 04
;. 2 §

N 2 15 g:c.a
E’Q 4 B . =1 E

pat E 10 1 =02
= z 2

1 g 5 < 01

0 0 0.0 T T

YILYI2Y)3

GGG 65165653

YI1YIZ2 VI3

Fig. 4. Distributions of IL, COD, AVS in each sampling sites.
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10 ¢} vlwdt A3 Fig. 73} o] IL 5= COD, TOC, TON
557} A A2 B9, olARke e v,
g FAUIA VP e Swe] $2E 2] 2 iz 159}
. « L N B L =) ek
=
E 4 1B B P o 3. %%}qu ilg
S5 L. LRLE. . RN 22tel e A 21E A4 chlorophylls 3
£33} Carotenoids 95, chlorophylls: chlorophyll a,
0 chlorophyll  ¢2, chlorophyllide a, Mg DVP,

YI1 Y2 Y13 GJ1GI2G)3 GS1GS52553 pheophorbide  a,  pheophytin a7} AHEEH3>
Carotenoids+ fucoxanthin, peridinin, diadlnoxanthln,

Fig. 6. Distributions of C/N ratio in each sampling sites. diatoxanthin. alloxanthin. zeaxanthin. lutein. a/b

HEzE9 = RENS
d, O CNWIZ 100140l AS SR caroteneel HEHISIT chlorophyll a Sjef ol R
010 A4S HH Fx2F  (diatom) ¢ marker M43l

Qe 27 Bt 9SS 2ulse Muller 1977), L ®]7} 8 _ ) e
ofkl A3 el AeIA AT AESIY g 5y  ocoxanthine] JRE el Amszio, - sHrad
(dinoflagellates) 5 ] A|3}= 44l peridinin, SHEFF

Aol Z 7107 o8& 4= 9t} (Pocklington and Leonard,
1979). & =A%) 75 CIN ratior Fig. 63} o] H1
A2 A= 8.50, ZFARI A= 6.60, H3F FARlkol|A] 5.52
o7 vehg AutA e 37 zAY nE sk 719

£ ®4}h w3 o5 COD, TOC, TON Hx8¥s} ILE%

(cryptophytes) 2] x|A]A4¢l alloxanthin £]ol] ¢8] algal
groupel|A] &%=  ab carotene, diadinoxanthin,
diatoxanthin ©& FA =3t} o]5 MA+= Table 137} 7o)
AEZHFE Znjr} Eo|dt 2L Ho]2F biomaker®A]

25 14 0.20
. Gj

2 2 @GJ 1. -0.9513 015 9 )

5 10 4o

% 15 _ - 2, 6 - R?=0.9073

‘-& -~ E 08 i

= R2=08349 F = / e GS

o - / = /

S . GS pe 04 - G5 0.05

0 00 0.00

000 200 400 600 800 0.0 5.0 10.0 0.0 5.0 100
IL(%) IL(%) IL{%)

Fig. 7. Distribution according to IL of the COD, TOC and TON.

Table 1. Summary of photosynthetic pigment distributions among the marine phytoplankton (Anderson et al., 1999)

Algal group Major Accessory Pigment
Chlorophytes monovinyl chlorophyll a, chlorophyll b, Lutein, neoxanthin, Zeaxanthin, /-carotene
Chrysophytes monovinyl chlorophyll a, chlorophyll ¢1 and c2, violaxanthin, S-carotene

Diatom fucoxanthin, monovinyl chlorophyll a, diadinoxanthin, diatoxanthin, (-carotene

peridinin, monovinyl chlorophyll a, chlorophyll ¢2, dinoxanthin, diadinoxanthin,

Dinoflagellat . .
motiagetiates diatoxanthin, A-carotene

Cryptomonads chlorophyll ¢2, phycobilins, alloxanthin

Cyanophytes phycocyanin, phycoerythrin, chlorophyll ¢2, crocoxanthin, «-carotene
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Fig. 8. The community composition using the CHEMTAX program.

o] H77} 5stel AnlRel &5 AAE $14) YILE HPLO

o &% Alx B4 Bjol ZakaEe] Tede W T 4
oieh. Ed A7te] zAslol A%H Ax R B

Mackey et al. (1996) ol <& 7€sl CHEMTAX
(Chemical Taxonomy) programel| &3+ Z&3& Z77
Fig. 8%} 7o] AR HAZNA ofzmt, ARl 4
5 2R (diatom)’} AR AS HHEskaL Sk
Zy7ke] zAps ol Aal] F wx oAkt 4.77-15.40
uglg (B 11.57 pglg), 73ARE 9.92-21.71 pglg (BT 16.55

5.000 - - 1.200
_— L] . 'E‘..
Z 4000 - \ / r 1.000 3
& f 0800 =
S 3.000 - g
— N =
= o 0.600 E
= 2.000 £
z - 0400 §
o . =
o 1.000 I i L 0.200 8
o : 3
~— —
S 0.000 . e BN e A

YI1Y)2Y3  GIIGI2GJ3  GS1GS52GS3

Fig. 9. Distributions of Chlorophyll a and fucoxanthin in each
sampling sites.

0.20 ~
T
- 0.15 A
ab
T
2
= 0.10 A
k=
£
e 0,05 4
Q
=1
0.00 A : 1 - . ' :
Y11 ¥12 Y3 GJIGIZGIE  GSIGS2GS3

Fig. 10. Distributions of peridinin in each sampling sites.

"Gs1
" Gs2
GS3

pglg), ARt M= 8.45-7.91 pg/g (T 5.20 uglg) &=
B} Fautoa AAoew o B3 E wor) o]F FQ
A BIEAXL Fig 9, 107 Zt}. chlorophyll a 55+
ofzpat, A, FaukelA 247 0.99-3.88 pglg (BT 2.73
glg), 1.83- (B 3.07 uglg), 0.90-2.74 uglg (BT

N

TA
3.93 uglg

1.89 pglg) o $ =T Bk Ed of8] BxAh TN Fx
Fo F8 vlAMA] fucoxanthinS S Apeh ARt F4nt
o|A 747} 0.28-1.06 pglg (4 0.72 pglg), 0.53-1.05 pglg
(7 0.82 pglg), 0.21-0.84 pgl/g (BT 0.48 pglg) +E L
w  FExF(diatoms)?] marker A4l fucoxanthinz}
chlorophyll a7l AL RS Holi glo] oAty xR
£ 7A%L & o] A4Fel fucoxanthin®] FxEef ule}
H3lEds &4 4 gQlol 9HExF (dianoflagellates) 2
marker A43] peridinin®] ¥¥& 29 727} 0.04-0.10 ug
lg (BT 0.08 pglg), 0-0.19 ug/g (BT 0.10 pg/g), 0.03-0.06
rglg (BT 0.04 pg/g)ol =7 B2l o] At &3]
el GJ3E Z‘l]ﬂ ]-" Z47re] ol spHRER] EHS
AR, 3] At 9= A9) G204 Altae g =7
E¥3hgich w3 SHEEF (cryptophytes) & 2 w7 A
494l alloxanthin Fig. 113} Fo] ozt Ak, F4nt

0,20+
015 A
010 A

0.05 -

alloxanthin(u/g.dry)

000 4

YIIYIZY]S  GIIGI2GI3 GS1GSA5S3

Fig. 11. Distributions of alloxanthin in each sampling sites.
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oA Z+7}+ 0.06-0.10 pg/g (B 0.09 wglg), 0.08-0.18n pg/g
(BT 0.11 pglg), 0.02-0.04 pglg (BT 0.03 pglg) LETR

alloxanthin 94 Z4uled e B3Z ¥}
chlorophyll a¢] 3] <3t  zadzdy  Fajaksal

chlorophyllide a ¥+ 27 0.03-14.8% (T 4.95%),
0.02-13.6% (3T 4.57%), 0.04-11.17% (B 3.75%) & ¥
X5 ¥4} Bidigare et al, (1986) ol 2J5lH oA
chlorophyll acll ©}&t chlorophyllide a ®]7} 5-22% H$=S
Rols Af A% AEEdIEelet Bk vf gl o]F
Neow &A% A 2AAY w5 ALEIRES 07
g AEE Holn gle ZeE Rtk £ ATl
phaeophytin a®] A2 727 1.067-2.948 uglg (BT
2729 uglg), 1.549-4.112 g (BT 1.549u9/9),
0.470-0.824 pg/g (BT 0.574 pglg) ©lgom, #2755 74
3= x4 £ diatoxanthin® diadinoxanthin< #4523
Arg 424 9loH (Young & Frank, 1996) E3F 0|52
277t ol 2EFH S ) FA ke BlEE 7] 918k
diadinoxanthin®] diatoxanthin® 2 A3tE| 1 o] oks)|x]
W agEHe7 Fg o83ly] $sllA thA] diatoxanthin®]
diadinoxanthin® 2 AZ=]= 545 2k 9lc) (Demers et
al, 1991, Welschmeyer and Hoepffner, 1986, ©]&5- 2|,
2009). °|& Ad¥]E o]83l4 turbulence A4S B3}
% 3}3it} (Therriauit et al., 1990, ¢]-4-% £], 2009). Z+2+
o] Aol A FHRE Ao AR e B HgAeR
AApt 72.6%, ARt 81.6%, L3]I FARtAE 68.5%%
A 370 s 2 FA ] gt Adkgo] vlwA w2 ew
Holu ol9ex Pre Mi ALE I zeaxanthinZ}
lutein®] A2 zeaxanthino] 27} HFA 22 0.08, 0.095,
0.02 pglg, lutein = 217 I 0.02, 0.03, 0.01 pg/ge] 5%
% FEA A oz e A3 TPaEa
& FEE AR Fante] 7P vrol Fafd R Holgl
o] AL ez yepgton] oxuhfelx= YJ37 IRt
M GJ1o] AdAer W w53 Hrh

Pheophytin< phytoplankton ] 2-A9] A A=}
zooplankton®] Adale] oJgk Aoz dejd glow, =3t
chlorophyll®} pheophytin< herbivorus®] A2l #zio]
919] (Shuman and Lorenzen 1975) ZAMA|A sl A €] A =
A1) chlorophyll & 19| #-&jabz2] 3 Al ofs] Lo}
Lb S DA

F3d 9] Fo] H= chlorophyll av &7 52 UL
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Fig. 12. The degradation pathway
Yentsch,1965).

of chlorophyll (by

o] £ 2|37} Eltk chlorophyll at& AEEFIE FolAc
A Aol o] EAEIAIY, AEEFAE] A& o} AHE]
A =9 7l E "kl pheophytin a® W3k3icl o] 7
t}A] phytole] @oiA U7} pheophorbide a 2 ¥t} X
T o] B et ql FEute 2= AE]A] 4 ghe]
$03 dojyA =t} chlorophylle] F23 #3) AR+
Fig. 129} 2¢] Yentsch (1965) 7} 25 Algkslgon] o]
= "4 ¥ 3EkA "y A el o3| ukse] Ak 2 dHAl
#HAzE= AL W g4 9 Hojn (Moreth and Yentch
1970; Daley and Brown 1973), pheopigments+ %2 %
EEHIE TEY FHeld AR HeA AEHE o
(Daley 1973; Shuman and Lorenzen  1975).
Pheaopigment+ A2 &4 3] el 5449 A2, A9
phytoplankton T3] 44 A¥7} grazing Z4< EAA
ol A|F 2 o] €= 4 3t} Mantoura and Llewellyn, 1983).
we}A chlorophyll a ¥ 2 #34H&<] Pheopigment 5=
HAZAA anjake] dEgolvt 1 24 T NS & 5
Al steEr}). webA microbenthose}t phytodetritus Afo]<}
7Rl 2 A7) (autochthonous) 2] 23 ¢)=7]d
(allochthonous) 9] EA Alo]o] f7]&Y FHE 231V
28t pigment #A4o] F7I8lE glew (Cariou-le &
Blanchard 1995), chromatographys] Apge] <2J3+
pigment2] #4903 #A)2 pytoplankton T3 (Gieskes &
Kraay, 1983) ¥} sedimentel] & 714 #3 A4S 914
& QU sk] E} (Zulling, 1981). 3%k 2 ZaellA A4k
% x=F%E photo-oxidation grazing, sinking 5= E3l4]
HAE Folle FAllA 2= B2 chlorophyll % Z1.6] 3
Al FX RS B Zlo g AZE mudflat> A A
oA Yo 24 A4 ALEA ARG HAE dellA
pigment®] o] =1 tFHE yvEhiH, Mudflatd]
dapAAkel  F o FAAEH
(Pinckney & Zingmark 1991, Blanchard & Cariou-Le

microphtobenthos+
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Fig. 13. Distributions of pheophytin a in each sampling sites.
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Fig. 14. Composition of pheophorbide and pheophytin in each
sampling sites.

gall 1994). o]= oApah, Ak, F4nke] 3] 2AHA S 2
pheopigments %5 29 Fig 1339 Z¢| pheophorbide”}
pheophytin 2t} Wo| ZAJ3}9c}. pheophorbide: &2
f4o sl #3l|7} L= A pheophytine AJ&ol <]
gk 23l ofel stk A a7} doju= AL
& w| pheophorbide’} B3td 22 A& o3t #af7) it
3] dojuar gle= & 5 Lo, AL A gt slex=
nlo]Eo) £2 2 wnl Autdow agzRe] o uls]A 3
2 ¥ enjo|=of cko] AAA| Rt oAnte] AR 29} ARk
o] ZAMAA 2004 S| EEnjo]=2] o] ThE A Aol u]s}

o AdHez  with ol deEzeEnlel=rt
deposit-feeding A2 BEAZA #4173 L E
phytoplankton®] autotrophic &% o Zlojt}

pheophytin 7+ 1#|3l= o= Fig. 149} o] F41t =
AR A A AdEer e BXE HYh  EI
Marie-Reine, Plante-cuny (1993) 2] A} A¥oA &
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Fig. 15. Distributions of pigment ratio in each sampling sites.
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Fig. 16. Distributions of carbon/chl.a ratio in each sampling

sites.
oFA1 o] 9= Fof Pheopigments®] 557} w9kem, 1 4
olo Z A= wflFol o) A3}=]l= kool chlorophyll a <

=

Hr o
4
Z

B

T epthylationd= Aol 7]elgcla s}t
3 FEEFIE 5 A=l 9% grazing AEE &
3= pigment ratio [(pheopigment) / (chlorophyll a +
pheopigment) mole/mole] HE AT Fig. 159} 7Fo]
Ak 0.68, 7 0.73, F49F 0.49FA Fagbel|A] v
2E 24tk o= ﬂxP“}ﬁr ZEANRE YAAQl abe) F4y
oAe APARdeRA ZAAA Btezat £ o] EAE 4
Ao 7t FautlA e v|agE BEo] A2 A3 Fs)
Al 2 Ao g Ec) ZgFAo] Marennes-Oleron A
o]+ H 0.45 (Cariou-Le Gall and Blanchard, 1995),
1822 North Euboikos Gulf 7AoA= ¢F 0.5 AL=E
H v th(Metaxatos and Ignatiades, 2002). T3v]| 2 2
carbon¥} chlorophyll a2] ¥]+= Fig. 163} o] 4 ozpat
ol A 4199, 7}Awt 3808, 18] ZAut| A= 103474 AF
Aoz e EX7 oje AAMAAE &3 o] &-&0] 7] o
ol Aoz wetElt) Bakers) Louda (1982) & 7z EY
o} Gulfite] oxic 271 ¢}ejA A= Sediment2] Carbon :

He & —l>

-

b
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Chlorophyll a B]&2 ¥3of|A 370, 12cm °A 2500°.%
Sediment Zlolol| we} 743 F71akglel o]¥dt Aus
oxic depositional conditiond}2] phorbin®] TOC Xt} t%
w27 remineralized ¥th= 7S A ) (Sun,
1992) 1 3}3it}. chlorophyllide a8 ¥ & o v =
2 AE= o] A4 v]arl o]8$4 Riaux-Gobin (1987)
£ Brittany3f|oll A clay ¢} sand#|tiell4] chlorllide.as =
213F A3} sand sampled| e 0.7-2.6%2] & Fx2 £
Atz 9wl Ao vlste clay sample oA+ 79 & $7}
Stk R uEk v} gl AR Y99 pigment ratio= A}
wah Rt A Aoz 7t Fol, o] sandd Rt}
mud&o] g digt oo wWr] WiEd Holw, £A7A
o] sl dojuba la& AR AEAoE 2AMRA
A7 A 22 dAde] o 2AAA AdEnt & o A
Aoz Abd el Fank Bo) YAo] gl ofAutat 7kl
uke] AR A O A AEol o3 EA]o] EhdkelA| dojuar gl
o, {7l = A Lo vk =)

#A =

o] Qe FHPAIL 2018 AFPAY 4715 44
AT (13-0E-27) A9 dsto 7 7w 9l&Ur).
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