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EN-RgEIEE T v (] Anastasiou 2009) .
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Fig. 1. Optical density (OD(/)) of suspended matter in the vicinity of Ecklonia bed and
accumulated matter on the thalli of Ecklonia kurome.
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Fig. 2. Spectral values of the absorption coefficient for total particulate (a,), non-algal particles

(a,), and microalgae (a,,) at the water sample in the vicinity of Ecklonia bed.
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Fig. 3. Spectral values of the absorption coefficient for total particulate (a,), non-algal particles
(a,,), and microalgae (a,,) of accumulated matter on the thalli of Ecklonia kurome.

Table 1. The spectral values of absorption coefficient (m™) for the accumulated matter on thalli of
Ecklonia kurome and the suspended matter in the water in the vicinity of Ecklonia bed.

Sediment Seawater
Wavelength
a, [ a, a, a, Gy
440nm 4.57 3.57 4 0.136 0.073 0.062
500nm 231 1.54 0.86 0.076 0.038 0.037
676nm 0.92 0.34 0.60 0.033 0.008 0.026

ERABFEICL DB ay, (1) BRERMO676nm 2BV TENZRAKREP o7, Lo T, KEEOKX
Bigse s 0 2O LMY L 7 0 ABEEEOHERKPOBERMIZL S 7 0 A OKTILE HES 5 FEY T
AR PIZEoTRE S,

WA T A L ) BRAEICBWT, R OER T CDOM i) 7T 7 b ik o TN E
NHLOIZERTETRPY, — L HRERE %S (Hogeetal, 1993), 20L& ) LR T TEBTTL 2
ODAGEOBHEEIZLEL2RMIOE — 212, CHLa® ¥+ > F 74 A0 F /4 FIZ X 5440nm, 500-
570nm, 675nm fHEIZEEM HNE (Bl #—2% 2002). ZOA G EREBEEIAOF /4 Fix EORfibitE
FIZL o TIEVIBIORE M DAL Z 12X o T (F— 2 2002; Malick 2004). T feAHIBE 2 /- BHET
IS L TwaEahs,

HER L B OMARE L T2k EICSOTHINT 2 L, WICHET I ARTREIRETZ ()
Brush and Nixon, 2002; £ 51999). & & [ZHER M2, EREASOMMBER S INTIUE, 183§
FEHU LR ARS P aFoBll, MELARONTEEESRI), 20A0EENNFERTSS L
Ex LMD,

3) BEY & HEBRYM ORI E
WA LR O SRIURED S BR ok B/G tba ke, Z4% Table 21278 L7-, T0iEHE, Wil s
HERE 2 B 2 W0 B/G Ib, BRIBIZEEA L (U EARLTEY, 7oA :nolEat & R
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Table 2. B / G and B / R ratio of the spectral values of absorption coefficient (m™) for the
accumulated matter on thalli of Ecklonia kurome and the suspended matter in the water in
the vicinity of Ecklonia bed.

Sediment Suspended materials
a, a, ay a, : ay,
B/ G ratio 1.98 232 1.36 1.79 1.92 1.68
B/ R ratio 4.97 10.50 1.95 4.12 9.13 2.38

Table 3. The spectral values of chla specific absorption coefficient (m* mg
CHLa") for the accumulated matter on thalli of Ecklonia kurome
and the suspended matter in the water in the vicinity of Ecklonia

bed.

Wavelength Sediment Suspended materials
a*(440) 0.017£0.006 0.043
a*(676) 0.010£0.002 0.017

B/ R ratio 1.82 2.54

WRIREREAO OO THL I AR IR Thbt, 70 A FHERMOS (AL L 2B L -
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720 NI & BT 5 Z L AT E 5, BiBY & HER O LRIURE o* % Red 7of5 R, B T120.020
m’[mgCHLa)", HEHiH T120.008~0.013 m* [mgCHLa]" & & TIZITFM L7z, LAt o T, BBz ~<
THERE L2 BV THIH O BAL 0 3 72 ) ORI AME W & W] 59 & % 572 (Duysens, 1956), &
HIl, IR a*,, & CHLa OWRILE — 7 D #5440, 676nm TIHELL 72458, BEWO o*,, (440) b
LU d*y, (676) 12, FHZ10.043. 0.017m’[mgCHLa] ' T& 1, 54 X251+ a*(4) i (ff - Babin
etal, 1993; Ohi et al,, 2005) LHMEZZIRD LN L h o7, —F, RO &, (440) BLUa", (676)
X, F4E10.017+0.006, 0.010=0.002 m[mgCHLa]' &, RS2 H~THS A A -7 (Table 3).
C ORGSO LIRS o*, OEIZ, BEAST MY 7 ARLERY LS ICEE L THEEL TV 2 HERM D
2BV T I RIS ORI TORTILATK &, #RPIZES LRI T [18y & — 3
DN E L OO R FEAET L, &L eE2 607 (Kirk, 1975; Morel and Bricaud, 1981).
7:, CHLa ®WRILE — 7 12511 2 il & MWD o', (1) OB/RILIZENZN254 18240, H
H EHER D a, (1) OB/ RILERECHEEERL, BRSO VIR a*y, OFHIIUREL a,, 12
BEizz,
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PEAREDH L, £/, BREIHIOF /£ FORBELOEBIUART LTV A20 (H—2, 2002). ZO%
Wzt BRI O [ + 4 b b HMOEI ) DL F AL LEXH 7525, SHIE, +
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Comparison of absorption coefficients between accumulated matter on
the thalli of Ecklonia kurome and suspended matter in the
water surrounding Ecklonia bed
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Abstract Light is the primary limiting factor for macroalgal production. Understanding not only the
quantity but also the quality of light reaching algal thalli is important to the success of algal recovery and
sustainability. This study explores the optical properties of accumulated matter on the thalli of Ecklonia
kurome and suspended matter in the water surrounding an Ecklonia bed in Hiroshima Bay, based on
spectral absorption coefficient estimated by the quantitative filter technique (QFT) method.

According to the experiments, minimal difference of optical properties between suspended matter and
accumulated matter was recognized. It is assumed that suspended matter in the water formed the
accumulated matter on the thalli of E. kurome. Both suspended matter and accumulated matter were
composed of multiple components, various kinds of microalgae, detritus and inorganic matter. In the
wavelength-specific photosynthetically active radiation (400-700nm), detritus and inorganic matter formed
the primary absorber of blue light, while microalgal pigments was the primary absorber of red light. Each
absorber in suspended and accumulated matter might attenuate specific wavelength and change the quality
of light reaching the thalli of E. kurome.

Keywords: absorption coefficients, accumulated matter, Ecklonia kurome, Hiroshima Bay, light, suspended

matter



