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The Spatial and Vertical Distributions of a Spring Phytoplankton Community along 155°E
in the Western North Pacific : An In Situ Multi-Excitation Fluorometer Analysis
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Atsushi Qok1®, Toru HRAWAKE?, Atsushi YAMAGUCH!” and Ichiro IMar®

Abstract

The spring phytoplankton community in the western North Pacific is characterized by large variability in both the horizontal
and vertical dimensions. To evaluate this variability, phytoplankton communities at 39"30'N-44°00'N along 155°E were investi-
gated in sitv using a multi-excitation fluorometer during May 2014.  The sea surface chlorophyll a (Chl. a) level was high and
composed mainly of diatoms near 43°30'N-42'N, while it was low and composed of dinoflagellates south of 40°N. Based on
seven fixed-station investigations, the phytoplankton communities were classified into 4 types : a low Chl. a level before bloom
(44°N), massive diatom bloom (42°N-43°N), low Chl. a level with dinoflagellates (40°N-41°N) and lowest Chl. a (at the south-
ernmost station at 39°30'N).  These phytoplankton communities corresponded with the formation of a water mass separating the
Subarctic front (SAF) and Subarctic boundary (SAB). Multi-excitation fluorometry data showed a high correlation with Chl. ¢
measurements obtained via Thermo-salinometer and biovolume microscopic analyses (+=0.67-0.97, p<0.05). Thus, we con-
cluded that a multi-excitation fluorometer can be applied for the evaluation of detailed spatial and temporal changes in the phyto-

plankton community at various locations.

Key words : Chl. a sensor, Diatom, Dinoflagellate, Multi-excitation fluorometer, Phytoplankton, Spring bloom
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Fig. 1.

150°E 160°E

The location of the sampling stations along the 155°E line
in the western North Pacific from May 8 to 19, 2014.
Approximate positions of the Subarctic Front (SAF) and
Subarctic Boundary (SAB) are shown using broken lines
(cf. Fig. 3).
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FE75 7 1~ b (Subarctic front : SAF) 12 42°NfFiEIZH b,
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arctic boundary : SAB) %% o 7z L B & L7z (M 5,
1990 ; Fig. 3A, B)o FRHH#EKDIKIR & TV D SAF
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HE) Tk EH L, SABUETIWTRL S5 ICEhorz
(Fig. 3C)o % Y6 1E 1% SAF DLt @ 44°N T i3k W & T,
43°30'N-42°00'N |2 221} T 4~6 & EH - 72 7% (Fig. 3D),
ZAUTHIIS L727KiR & A O LIE R S k7o 72 (Fig.
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Fig. 2. Comparison between multi-excitation fluorometer-
derived fluorescence (Y) and thermo-salinometer-derived
fluorescence (X) for the total pigments identified via in
situ multi-excitation fluorometer in the western North
Pacific along the track of the T/S Oshoro-Maru cruise
from May 8t0 19,2014. The dashed line indicates posi-
tions along the line Y=X'(1 : 1).
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Fig. 3. Latitudinal changes in the vertical dimension of temperature (A) and salinity (B), surface temperature and salinity (C), total
fluorescence detected by in sifu multi-excitation fluorometer and thermo-salinometer (D), and diatom and dinoflagellate fluo-
rescence detected by in situ multi-excitation fluorometer (E) in the western North Pacific along 155°E from May 8 to 19,
2014. The solid triangles in (A) indicate sampling stations. The positions of the Subarctic front (SAF) and Subarctic
boundary (SAB) are shown with arrows in (A).
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Fig. 5. Results of a microscopic analysis. Species composition in terms of phytoplankton cell density (A) and biovolume (B) at the
fluorescence peak depth of each station along the 155°E line in the western North Pacific from May 8 to 19, 2014, are indi-
cated. The relationship between fluorescence evaluated by in situ multi-excitation fluorometry and the biovolume quanti-
fied by microscopic analysis is shown (C).
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Fig. 6. T-S diagram of data obtained at seven stations along the 155°E line (A), the sea surface height (B), sea surface temperature
(C) and chlorophyll a levels (D) in the western North Pacific from May 8 to 19, 2014.  The data for (B)-(D) were obtained
from Colorado University (http://eddy.colorado.edu/ccar/ssh/nrt_global grid_viewer). The positions of the subarctic front
(i.e., the 4°C isotherm line) and subarctic boundary (the 34 isohaline line) are shown in (A). The circles in (B)-(D) indicate
the approximate positions of the warm core detected by satellite data.
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