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Fig. 1. Cell concentration (cells mL™) of (a) Prochlorococcus, (b) Synechococcus, (c) eukaryotic pico- and nano-
phytoplankton (excluding cryptophytes), (d) nanocyanobacteria, and (e) cryptophytes at the surface of the Pacif-
ic Ocean, as measured by flow cytometry. Data are derived from the research cruises onboard R/V Hakuho-
maru, Tansei-maru, Mirai, and Umitaka-maru from 2003 to 2014. Some of the data in this figure are reported by

Sato et al. (2009, 2010).



va .-+ 500 v OSERRE 5

Table 1.

Level of significance for the regression of temperature and soluble reactive phosphorus (SRP) concen-

tration against forward light scatter (FSC, index of cell size) of pico- and nanophytoplankton after correcting
for diel variations. This table is derived from Sato et al. (2015).

Single regression Multiple regression

Population Cruise Temp. SRP Temp. SRP
Synechococcus KH-08-2 >0.1 >0.1 N/A
Nano-sized cyanobacteria KH-08-2 >0.1 >0.1 N/A
KH-08-2 <0.001 >0.1 <0.001 >0.1
Pico- and nano-sized eukaryotes
KH-11-10 & KH-12-3  <0.001 <0.05 <0.005  >0.05
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iR, EE, B, REERELREOREIA-SL
OMBIZ TR L 2B, BEEM T 7 v 7+ v oRGELDY
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R 2 KR D ERRZNIC L b S BB DMADs,
HEERICIR->TE 21, Y757+ v EERE
OB E D T 6 I WHREED S B, ZOHREEY
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3. Ea-F+/7220b2ICK3%) 0FA

HIECTH N & i, HEVEAENICE LT, %
Y R I ISR E BB LTV B T Eh b,
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Fig. 2. Activities of phosphate (a) monoesterase and (b) diesterase (nmol 1" h™!) at 10 m of the Pacific Ocean, as
normalized by chlorophyll @ concentration (ug 1™%), an index of phytoplankton biomass. Original figure is in Sato

etal. (2013).
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4, EAF /T30 N EBEBOFBEBRE

WY 7527 b okEBRT 20 TR, #
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Fig. 3. Temporal changes of in vivo chlorophyll fluorescence showing growth of algal cultures in different sea-
water media. (a) : Synechococcus sp. (cyanobacterium), (b) Micromonas pusilla (prasinophytes) and (c) : Thala-
ssiosira weissflogii (diatoms). Circles, triangles, and diamonds indicate respectively the values in seawater me-
dia before the grazing experiment, those after six days of dark incubation, and those after six days of dark
incubation after addition of phytoplankton concentrate. Original figure is in Sato et al. (2007a).
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FHl s (Fig 3), FES NS EWRAREDE <
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» 3t (Stockner et al., 1990) % Eic kb, HERY
A ZFHHBRATRETH b, FEROBHULEMER 2D DI
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WK% 225 200um ORLZHED 7 4 VY — Tl
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Studies on the dynamics of pico- and nanophytoplankton
in oligotrophic oceans in relation to nutrient availability

Mitsuhide Sato*

Abstract

Pico- and nanophytoplankton are important primary producers in the open ocean and form
the foundations of food webs. The author has studied the composition and spatial distribution,
nutrient acquisition and grazing loss of pico- and nanophytoplankton. First, the spatial distribu-
tion and size composition of pico- and nanophytoplankton have been revealed by flow cytome-
try and related with their physiological characteristics and environmental factors. Second, the
author focused on the utilization of phosphorus and iron, as a driving factor of pico- and nano-
phytoplankton community formation, with special emphasis on organic phosphorus compounds
and organic iron complexes, and obtained some novel insights from field experiments. Third, a
new methodology was investigated to estimate the grazing rates of different microzooplankton
groups on pico- and nanophytoplankton based on the size-fractionation method. These results
were used to study the characteristic nutrient acquisition strategies of pico- and nanophyto-
plankton in the open oligotrophic ocean.
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