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Phytoplankton Light Absorption Properties During the Blooms in Adjacent

Waters of the Changjiang Estuary

LIU Yang-yang, SHEN Fang ", LI Xiu-zhen
(State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China)

Abstract: Phytoplankton dominant species and their light absorption properties during the blooms occurred in August 2013 in adjacent
waters of the Changjiang Estuary were analyzed. The results showed that phytoplankton blooms broke out in 10 out of 34 investigation
stations, among which diatom blooms occurred in 6 stations while 3 stations were predominated by dinoflagellate. Phytoplankton
absorption coefficients of both bloom and non-bloom waters exhibited large variations, with respective ranges of 0. 199-0. 832 m ™" and
0.012-0. 109 m ™", while phytoplankton specific absorption coefficients spanned much narrower range, with the average values of bloom

-1

and non-bloom waters being 0.023 and 0.035 m>-mg~", respectively. When transitioned from bloom to non-bloom waters, the
proportion of phytoplankton with larger cell size lowered while that of smaller phytoplankton elevated, causing a less extent of package
effect and thus higher specific absorption coefficients. Distinctive absorption spectra were observed between different types of bloom
(such as diatom and dinoflagellate blooms) with similar phytoplankton cell size, mostly attributed to distinctive accessory pigment
composition. The ratios of diadinoxanthin and chlorophyll-c, concentrations to chlorophyll-a concentration in dinoflagellate blooms were
higher than those in diatom blooms, which largely contributed to the shoulder peaks at 465 nm in dinoflagellate blooms.

Key words: adjacent waters of the Changjiang Estuary; phytoplankton blooms; phytoplankton; dominant species; absorption

coefficients; cell size; package effect
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Fig. 1 Investigation stations in adjacent waters of the Changjiang estuary during August 2013
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Table 1  Phytoplankton bloom stations and their dominant species

B4 FR BT S PEABFIRLT L4 EERES
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’ ERIE=g: 3 Skeletonema costatum REWED]
B4 T I [53] f Coscinodiscus jonesianus |
W R 3 B Coscinodiscus oculus-iridis REHED]
ENYES A Psedo-nitzschia pungens REHED]
B5, BI0 EREAERE Chaetoceros diadema REHED]
B Thalassiosira angulata TEHEI]
B eSS Nitzschia closterium REHED]
Bt EK [53]  o Coscinodiscus jonesianus BT
B6, B8, B9 I i S R Prorocentrum donghaiense ]
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Fig. 2 Horizontal distributions of salinity, temperature, surface [ Chla] and proportions of size-fractioned chlorophyll a concentration
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Fig. 3 Vertical distributions of nutrients and dissolved oxygen with variations of surface chlorophyll-a concentration
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Table 2 Regression coefficients at 440 nm of power law
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