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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-p a, a-ph a‘p a, aph
440nm 4.57 3.57 1.17 0.136 0.073 0.062
500nm 2.31 1.54 0.86 0.076 0.038 0.037
676nm 0.92 0.34 0.60 0.033 0.008 0.026
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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
3, a, 2, 3, a, 2
B/ G ratio 1.98 2.32 1.36 1.79 1.92 1.68
B /R ratio 497 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
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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.

0 O 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





