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 Light is an essential resource for phytoplankton, and it varies from extremely low to relatively high irradiance in the 
ocean environment. Light can be also harmful at supraoptimal irradiance such as surface water column, leading to a damage of 
photosystem II (PSII). One of the most important protection mechanisms against high light intensity is the thermal dissipation 
of excess energy by xanthophyll pigments in the de-epoxidated state. In this study, we investigated the photoprotective 
response to natural sunlight in phytoplankton assemblages during the austral summer in the Indian sector of Southern Ocean.  
 Water sampling for the incubation experiments were carried out at three stations, 45°S (Stn KC2), 61°S (Stn M03) 
65°S (KC6) of 110°E, during cruises of the TR/V Umitaka-maru in the austral summers of 2014. The samples of 
phytoplankton assemblages, collected from subsurface chlorophyll maximum layer under low light conditions of <3% of the 
surface irradiance, were exposed to sunlight for 2 hours. Subsamples were collected after light exposure to measure variable 
Chl fluorescence and pigments of phytoplankton. Chlorophyll fluorescence are employed to estimate maximum quantum 
efficiency (Fv/Fm) of PSII. The degree of damage of PSII can be examined by variation in Fv/Fm.  
 Phytoplankton assemblages were dominated by cocolithophores in KC2, whereas in M03 and KC6 diatoms 
dominated the assemblages. After the phytoplankton assemblages were exposed to sunlight, diatoxanthin (DT) increased by 
de-epoxidation of diadinoxanthin but Fv/Fm decreased around 50% compared to initial values in the all experiments at three 
stations. In the all experiments, the relationship between DT and the relative Fv/Fm to the initial value showed similarly 
significant negative relationship. These results suggested that the photoprotective capacity, which reduce the damage of PSII, 
is similar between the different phytoplankton composition in the Indian sector of Southern Ocean.  
 
 


