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Absorption Propertles ! ‘ ' A
HUANG XIHI & , SHI Kun®* , ZHANG Yun hn ',J ZHU Guang-wei’ ZH(.)U Yong-qiang’

( 0 Iﬁéy Laboratory 0? Western China’s Envuronmental Systems (Mlmstry of Educatlon) College of Earth and Environmental Sciences,
Lanzhou Umversﬂ%f, Lanzhou 730000, Chin&; 2. State Key Eaboratory of Lake Science and Environment, Nanjing Institute of
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Abstract: In the fields of phytoplankton ecology, water optics, and water color remote sensing, phytoplankton absorption properties
represent the light absorption capacity of phytoplankton, which affects photosynthesis efficiency and carbon fixation. Here, the
biomass, community composition, and the absorption properties of phytoplankton were measured alongside other bio-optical parameters
in Lake Tianmu are examined using data collected between January and November 2013 (except February). Based on the relationships
between phytoplankton biomass, community composition, and absorption, the effects of abundance, biomass, and equivalent sphere
diameter on phytoplankton absorption and specific absorption were revealed. The highest biomass and abundance of phytoplankton were
recorded in the autumn and the lowest in the winter. Cryptomonas, Synedra, and Cyclotella were the dominant genera throughout the
year. The dominant genera structure type was Bacillariophyta-Cryptophyta in the winter and spring, Bacillariophyta-Chlorophyta-
Pyrroptata in the summer, and Cryptophyta-Bacillariophyta-Chlorophyta in the autumn. Phytoplankton diameter was ranked in the order
summer > autumn > winter > spring, with mean values of 64. 83 wm in summer and 29. 54 pwm in spring. Phytoplankton absorption
coefficients of were ranked in the order autumn > spring > winter > summer, with mean values at 440 nm and 675 nm of (0. 66 +0. 18)
m~" and (0.33+0.10) m™" in autumn and (0.17 £0.02) m™" and (0.08 +0.01) m~' in summer, respectively. The specific
absorption coefficients of the phytoplankton were ranked in the order spring > winter > autumn > summer, with mean values at 440 nm
and 675 nm of (0.07 +0.02) m’>-mg~" and (0.04 +0.01) m’-mg~" in spring and (0.03 £0.004) m*+-mg™" and (0.01 +0.002)
m’-mg~" in summer, respectively. Significant linear correlations were found between phytoplankton biomass, abundance, and
absorption coefficients. Variations of Bacillariophyta and Cyanophyta biomass caused by temperature explained the seasonal variation in
absorption coefficients. The specific absorption coefficient decreased with an increase in equivalent sphere diameter, and variations in
phytoplankton community composition explained seasonal changes in the specific absorption coefficient.

Key words: phytoplankton absorption; community composition; equivalent sphere diameter ( ESD); biomass; abundance; Lake

Tianmu
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Fig. 1 Distribution of sampling stations in Lake Tianmu
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