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Phytoplankton dynamics at the subsurface chlorophyll maximum in the east Antarctic Ocean in
austral summer

Ayuko Kagesawa', Shintaro Takao'?, Kohei Mizobata®, Ryosuke Makabe!-?, Masato Moteki>*, Tsuneo Odate'-?

! The Graduate University for Advanced Studies (SOKENDAI), 2 National Institute of Polar Research
3 Tokyo University of Marine Science and Technology

Subsurface chlorophyll maximum (SCM) is observed in the world oceans. Although factors of formation of SCM varies with
spatially and temporally, it is thought that most are due to accumulation to the thermocline and increases of the phytoplankton
which can acclimate weak light condition. SCM is formed for a long term during summer-fall after ice edge bloom in the Southern
Ocean. However, most of knowledge on material cycling through the phytoplankton at the SCM have been qualitative. This
study aimed to reveal the dynamics and ecological role of SCM in the Antarctic seasonal sea ice zone by both Lagrangian and
ship-based observations close to a drifter. The experiments were carried out during the training vessel Umitaka-maru cruise in
January 2017. A drifter with various sensors and sediment traps was deployed at the position of 63.5°S, 110°E where SCM was
observed, and the observation was operated for 24 hours. During the experiment, vertical casts of CTD attached with Niskin
bottles were conducted at near the drifter to determine vertical profiles of temperature, salinity and chlorophyll fluorescence, and
to collect water samples for chlorophyll a determination and microscopic analyses. Phytoplankton samples, fixed by Lugol’s
solution, were identified and counted under inverted microscope according to Utermohl method. We also conducted incubation
experiment for determining net primary productivity using the waters from 0, 10, 40 and 80 m depth. The surface mixed layer
ranged from 26-39 m during the experiment period. The maximum concentration of chlorophyll a ranged from 40-50 m, but the
value was low at the maximum with 0.4 pg 17*. The chlorophyll a specific net primary production was higher in the surface layer
(0 - 10 m: 29.2-30.1 mg C mg Chl™ day™!) than that at SCM layer (40 m: 13.6 mg C mg Chl™* day™). It is suggested that the
observed SCM was mainly caused by accumulation to the thermocline. Both chlorophyll a and cell density decreased during the
experiment. Phaeocystis antarctica was most dominant species both in water column and sinking cells. Furthermore, proportion
of P. antarctica colonies was much higher in sinking cells than that in water column, suggesting that the colony formation of P,

antarctica contributed to export of the species from the euphotic layer.
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