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ABSTRACT
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Picophytoplankton, an important primary producer especially at the oligotrophic region, is known to contribute a significant portion of
the total phytoplankton biomass in the East Sea of Korea. During autumn in the southwestern East Sea, frequent upwellings and
oligotrophic conditions occur and annual variation of primary productivity is known to be significant. Moreover sea surface
temperature (SST) of the East Sea is steeply increasing compared to global average increase, so various changes in marine ecosystem
related with increase of SST are reported. Taking such circumstances into consideration, we measured the contribution from
picophytoplankton fraction to total phytoplankton composition by size fraction of phytoplankton biomass during the autumn seasons
from 2011, 2013 and 2015 and examined the variation of the phytoplankton composition. As a result of size fraction analyses, we
found that the variation of contribution from picophytoplankton(<3 pm) to total community of phytoplankton was high and the average
fractions of picophytoplankton were measured as 38% (2011), 59% (2013), 7% (2015), respectively. The difference between measured
SST and annual mean SST (AT) was highest (+1.6°C) in autumn of 2013 and lowest (-0.9°C) in autumn of 2015. The close positive
correlation between ASST and fraction of picophytoplankton was confirmed(R* > 0.9). The increase in SST at the southern East Sea
was confirmed as one of the main environmental factors in the increase in the increase of the contribution from picophytoplankton.
Monitoring of changes in the community structure of primary producers and the influences of the environmental factors including SST
in the East Sea is necessary to understand the interactions of ecosystem of the East Sea and the climate change in the near future.
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Fig. 1. A map of sampling stations in the southwestern East Sea, Korea.
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Fig. 2. Images of SST during autumn, 2011, 2013, 2015 at the southwestern East Sea (NOAA).
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Fig. 4. Distribution of Chl afrom different size of phytoplanktons and %picophytoplankton at the surface layer during autumn,
2011, 2013 and 2015 in the southwestern East Sea.

Table 1. %picophytoplankton at the surface and DCML and AT during autumn, 2011, 2013 and 2015 in the southwestern East Sea.

Depth % picophytoplankton

2011 2013 2015

ave. 38 59 7

Surface Layer

range 12~53 22~89 2~24

ave. 28 61 6

DCML*

range 6~51 22~89 1~18
AT(CC)* +1 +1.6 -0.9

*/A\T : anomaly of mean SST
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