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Seasonal variations in biomass of pico- and nano-plankton in Lagoon Notoro-ko
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Lagoon Notoro-ko is connected to the Okhotsk Sea by a artificial channel and sea ice covers with the sea surface in the lagoon
during the winter. The fishery produciton in th lagoon are very high. This high fishery production could be supported by
produciotn of lower trophic organisms such as plankton. In general, It is considered that microbial food web consists of small
plankton contributes to enhancement efficiency of material cycle in a marine ecosystems and consequently to sustainability of
the ecosystem. Anumber of studies have been sugested that small plankton plays an important role for material cycle in an
origotrophic marine ecosystems. However, studies in a eutrophic sea are scare. The present study aimed to clarify seasonal
variations in biomass of pico- and nano-plankton in Lagoon Notoro-ko. Samplings were carried out once or twice a month
druing ice-free period (24 April-10 December 2015) and once a week druing ice-covered period (2 February—15 March 2016)
at a sampling site, the deepest part (about 20-m depth) of Lagoon Notoro-Ko. Water temperature and salinity is measured
using a CTD. Water samples were collected by a Van Dorn water sampler from five depth layers (0, 5, 10, 15, and 18 m).
Water samles for observation of pico- and nano-plankton were fixed by 10% glutaraldehyde (final concentration of about 1%).
Subsamples for observation of prokaryotes were stained with DAPI and filtered on 0.2-um black polycarbonate membranes
under low vacuum. Subsamples for observations of eukaryotes were stained first with DAPI, treated with proflavine and
filtered on 0.8-um polycarbonate filters. Filters were mounted on glass. In prokaryote samples bacteria (BAC) and
cynobacteria (Cyano) were observed and counted under an epifluorescence microscope. In eukaryote samples autotrophic
pico-eukaryotes (APE), heterotrophic pico-eukaryotes (HPE), autotrophic nano-eukaryotes (ANE) and heterotrophic nano-
eukaryotes (HNE) were observed by their size and presence/absence of chloroplast, and counted under an epifluorescence
microscope. Carbon biomass (mgC/m?) of each plankton was estimated from appropriate conversion factors or equations.
Thereater, integration average value from surface to 18-m depth of each plankton was calculated and used for analysis of
seasonal variations in pico- and nano-plankton biomass. Water temperature and salinity during sampling periods were -1.6—
21.0°C and 33.5-31.3 psu, respectively. Large phytoplankton biomass estimated from chlorophyll a concentration of >10 um
fraction ranged from 3.3—-117.8 mgC/m? during sampling periods. Pico- and nano-plankton biomass were 6.4-43.5 mgC/m? in
BAC, 2.1-39.0 mgC/m?® in Cyano, 1.6-8.5 mgC/m?® in APE, 21.5-76.6 mgC/m® in ANE, 0.2-1.6 mgC/m? in HPE and 0.3-12.8
mgC/m? in HNE, respectively. During samling periods, coefficient of variation of BAC, Cyano, APE, ANE, HPE and HNE
were 51%, 62%, 52%, 41%, 56% and 113%, respectively, while that of large phyto plankton was 85%.
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