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Abstract: Size-fractionated filtration is a common approach for measuring phytoplankton size classes in
marine observation. However, this approach is time-consuming and unsuitable for analysis of a large
number of samples in profiling measurement. In this paper, an in situ measurement system was devel-
oped for retrieving the phytoplankton size classes using light absorption coefficient of seawater. The
hardware system of this instrument consists of a light system, optical windows, sample cell, fiber op-
tic cable, mini-spectrometers, and a data collection and control system. Based on the genetic algo-
rithm, the measured absorption coefficients were transformed to phytoplankton size class. Experi-
ments have been carried out in situ in the northern South China Sea. The results prove that the instru-
ment can be used to measure and analyze phytoplankton size class in up to 300 m seawater depth with
an vertical interval of 1 m. This system is especially suitable for analyzing the variability of phyto-
plankton size class in 50 to 80 m seawater depth, which is commonly called the maximum chlorophyll
depth in open ocean. The instrument could be used for ocean profiling measurement of phytoplankton
size classes, which exhibits favorable future application prospects in marine observation.
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Fig. 1 Schematic of light path for light absorption measurement
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Fig. 2 Schematic configuration of phytoplankton size

class measuring system
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Fig. 3 Hardware structure of data collection system of phytoplankton size class measuring system
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Fig.4 Flowchart of phytoplankton size class inversion
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Fig. 6 Comparison of results between phytoplankton

size class of measured in situ and water sam-
ple analysis. Dot denotes result of size-frac-
tionated filtration, line and open point denotes
results of measured in situ by proposed in-

strument



4549 W SCER SR Ui R R S R Y S ) 769

53X — W KABJZ A A 98 7K R 2 B2 AT FR A LA
Kz . Hd KR 50 m A7 & Micro 4% 1%
20 K AT SRR SR B AT AT G HARORE AR U R
oK T 22 (1 6 R A 1k — A R 22 e B

AR SCHR MY T — o B A 0 L 8 A DA N

S E k-

[1] SIEBURTH J M, SMETACEK V., LENZ J. Pelag-
ic ecosystem structure: Heterotrophic compart-
ments of the plankton and their relationship to
plankton size fractions[J]. Limnology and Ocea-
nography, 1978, 23(6): 1256 -1263.

[2] PETERSEN W. FerryBox systems: State-of-the-art
in Europe and future development[J]. Journal of
Marine Systems, 2014, 140; 4-12.

[3] OLSON R J., SOSIK H M. A submersible imaging-
in-flow instrument to analyze nano-and microplank-
ton: Imaging FlowCytobot[J]. Limnology and O-
ceanography: Methods, 2007, 5(6): 195-203.

[4] ANGLESS, JORDI A, GARCES E, et al.. High-
resolution spatio-temporal distribution of a coastal
phytoplankton bloom using laser in situ scattering
and transmissometry (LISST) [J]. Harmful Al-
gae, 2011, 7(6): 808 -816.

[5] MOBLEY CD. Light and Water: Radiative Transfer
in Natural Waters_ M. San Diego, Tokyo: Academic
Press, 1994.

(6] RAE, ihkde, &C’, F. JRIFA Y A0 T -5 08

FRrE R SRR OCRIT]. #5041,
2012, 32(12). 3347-3352.
ZHOU W, SUN ZH H, CAO W X, et al.. Varia-
tions in the optical absorption and attenuation prop-
erties of cultured phytoplankton and their relation-
ships with cell size[ J]. Spectroscopy and Spectral
Analysis, 2012, 32(12): 3347 -3352. (in Chinese)

[7] CIOTTI A M, LEWIS M R, CULLEN J J. As-

L2 o3 0937 05 1+ 107 18 e 0 T K W R R
R PR3 A B 1 DR S T T i A D R 45 4 . AE R T
AEHR A A 1 2 W 2 A E B8 5 1 3 0 E
e R KL A5 K A S TG 23 A o R SRR SR i — 2
I Jig it b5 IF 73 HeR 28 R U, Bk — 2 f XA
T 8 2% A A T T AR A A5 A e I
KA

sessment of the relationships between dominant cell
size in natural phytoplankton communities and the
spectral shape of the absorption coefficient [ ] J.
Limnology and Oceanography, 2002, 47(2) . 404 -
417.

[8] MUELLER J L. AUSTIN R W. Ocean optics pro-
tocols for SeaWiFS walidation [ R]. Greenbelt,
USA: NASA, 1995.

[9] DEVRED E. SATHYENDRANATH S, STUART
V., etal.. A three component classification of phy-
toplankton absorption spectra: Application to o-
cean-color data[ J]. Remote Sensing of Environ-
ment, 2011, 115(9) . 2255-2266.

[10] WANG G Q. CAO W X, WANG G F, et al..
Phytoplankton size class derived from phytoplank-
ton absorption and chlorophyll-a concentrations in
the northern South China Seal J]. Chinese J ournal
of Oceanology and Limnology, 2013, 31 (4):
750-761.

[11] LINJF, CAOW X, WANG G F, et al.. Inver-
sion of bio-optical properties in the coastal up-
welling waters of the northern South China Sea
[J]. Continental Shelf Research, 2014, 85;: 73-
84.

[12] LINJF, CAOW X, WANG G F, et al.. Satel-
lite-observed variability of phytoplankton size clas-
ses associated with a cold eddy in the South China
Seal J]. Marine Pollution Bulletin, 2014, 83(1):
190-197.

[13] LINJ F, CAO W X, WANG G F, et al.. Ap-

proach for determining the contributions of phyto-



770 i K Y 55 26 %

plankton, colored organic material, and nonalgal waters [ J ]. Applied Optics, 2013, 52 (18):
particles to the total spectral absorption in marine 4249 -4257.
EE B AV :

ECER (1963 —), FB. W E MM AL 1
+ BFSE B, 1992 4E T i RLBE K B OB HL
RSB 4= 2% 57, 2006 4F T b B B2 7
TR T SR A S, B N
e U PR R KL R A BF9E . E-mail

wxcao(@scsio. ac. cn

PhIREE 1979 —) I NS N LT
FRIW 2011 48 F o 6 B} 2 B 7 it 16 7
WS T A4S W2, 2 %8 NG e
A H B HBF5TE . E-mail : Joeysun@

scsio. ac. cn




