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Introduction

Particle Size Distribution of phytoplankton is important:
— Behaviour, movement

— Grazzing, Ecology, Strategy

— Species identification (size and shape)

Spikes and peaks can be associated with groups/species —
need validation.

Ahn e Grant (2007) show high correlation between PSD- LISST
and PSD- optical micrography.

Karp-Boss et al. (2007) evaluates the cell shape effect on the
PSD measured by LISST and microscopy.



Introduction

PSD provides information about the

Volume Scattering Function (VSF) which is key for bio-optical
modelling

Remote Sensing Application



Introduction

Volume Scattering Function (VSF) B9 = dI/[EdV] (1)
Input data for Bio- b — 2.n,/xﬁ.sin(9)d9 (2)
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Figura 1: Medigdes em laboratério da VSF para 1) Agua do mar pura, 2) Sargasso Sea, 3) Agua Deioni-
zada ¢ 4) Agua do porto de Halifax. Fonte: LEE & LEWIS, 2003. Adapted from Daniel, 2014
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Introduction

* To investigate the importance of phytoplankton PSD
on VSF, LabISA (INPE) purchased one PSD meter:
LISST-Portable that measures PSD of each sample.

* Improve Bio-optical models aiming algae bloom
monitoring.



Objectives

* The goal is to characterize the PSD of three

cyanobacteria species cultivated in laboratory (at
FURG).

* The ultimate goal is to provide VSF derived from PSD
and simulate its consequences to modeled AOPs
(such as Rrs).



Specific Objectives

Measure PSD of three cyanobacteria:
— Microcystis aeruginosa, Anabaena sp., e Synechocystis sp.

Validate PSD derived from LISST with PSD derived from
microscopy analysis.

Evaluate PSD as indicator (proxy) of cyanobacteria species..

If possible, derive VSF from PSD and use them as input data in
Hydrolight simulations (R,,).



Material & Methods

* Cynobacteria in vitro

— Microcystis sp., individual
colonial, mucilaginous;

— Anabaena sp., filamentous,
aerotopes (buoying);

— Synechocystis sp., small
individual cells




Material & Methods

LISST portable

* Light beam at 670 nm through the water sample.
* Measures volume scattering in 32 bins (0 - 20°).

e Size interval (0.3 —500 um).

Output: Particle Volume Distribution (ul/l)...??
— PSD (freq.) or VSF??



Material & Methods
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Material & Methods

# total cells / ml
Biovolume (pul/l)

N =n*A/a*1/V

n = cells counts - o *
A = glass microscope slide area= Biovolume = N * CV *1000
4.33 cm? N = # of cellsin 1 ml
a = 10 photos area= 0.015 cm? CV = cell volume (l)

V= glass slide volume = 2 ml

Wetzel & Likens, 2000 Hillebrand et al., 1999



Results

— Synechocystis sp., small
individual cells

— Anabaena sp.,
filamentous, aerotopes G
(buoying); \ Y

?\x, W



Results - Synechocystis

Synechocystis (max. conc.)

35%
30% Total Part. Conc.= 105.6 pl/I
(o]
25% Chl-a = 457.2 pg/|
20%
15%
10%
5%
0%
MR MM AN AN WO S NN M A0
N O NN O S OO YT S N < 1 O O
NN NN O < O 0 O
Diameter in microns
2% Synechocystis (max. conc.)
(o]
Total Part. Conc.= 128.6 pl/I
25%
20% Chl-a = 505.2 ug/l
15%
10%
5%
0% ||Kléf‘||||||||
MmO S nn NS AAQ
N OO DN O - OONO N S N0 < 1 O O
I -l NN NN O < O 0 O
I < N AN ™M

Diameter in microns

=]

REPLICA

LISST

Synechocystis (66% conc.)

25% -
Total Part. Conc.= 87.8 ul/I (82%)
20%
Chl-a =252.6 ug/l (55%)
15%
10%
5%
0%
Mo MM AaNQY S NN AAQ
N OO D NO S oOa~NOO MO S N I 1 O O
AN NN O < O 0O
Diameter in microns
Jso Synechocystis (66% conc.)
Total Part. Conc = 97.5 pul/I (75%)
20%
Chl-a =242.1 pg/l (49%)
15%

10%

5%

0%

2,7
3,8
5,3

MICROSCOPY

M ANV NS A0

N O S oM~ MO - NN < 1 O O

NN NN O < O 0O

. . . — " N N O
Diameter in microns




Results - Synechocystis




Resultados Synechocystis
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Results

— Microcystis sp., individual
colonial, mucilaginous;




Resultados - Microcystis LISST
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Results - Microcystis




Resultados -

Microcystis
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Results

— Anabaena sp.,
filamentous, aerotopes
(buoying);
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Anabaena (max. conc.)

Results - Anabaena

LISST

Anabaena (66% conc.)

10% 10%

Total Part. Conc.= 172.3 pl/I Total Part. Conc.= 125.6 ul/l (72%)

8% - 8%

Chl-aEl-

6% 6%

4% - 4%

2% - 2%

0% - 0%

— O O OW 0 O N d 1N 1 MO O - -~ - — OO O OW 0 O N A N N O <F <IN
&&iﬁﬁgﬂ“—?dél\‘o{éuﬁdm‘ NN NOINHOANOGOHAIWM O &
; NN LN gS AR = =L DS

Diameter in microns Diameter in microns

(o)

L% Anabaena (max. conc.) 12% - Anabaena (66% conc.)

-

—_ (o)
Total Patt, Conc.= 151.6 /I 10% Total Part. Conc =112.1 pl/l (73%)
8% -
Chl-af|194d g/ < 8% Chl-a = 109,
6% - —
- 6%
o

4% - b 4%

2% 2%

0% - O%Hmomoommﬁmﬂmm##l\ﬁ
R R R W s B B B N W NN RonmdadN o dimn S o
NN S NN NOBLW A AN AW O« A d NN DN AN AHO

A " NN T IODN AN A O . .. I N ™M
. L — 4 N ™ Diameter in microns
Diameter in microns




Results - Anabaena
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Results - Anabaena
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Discussion

Evaluate into what extend non-linear PSD (opposed to Junge)
can affect VSF.

Estimate the contribuition of different species PSD to VSF
— Limitation to 20 degree!

Use VSF for different cyanobacteria as input Hydrolight to
model AOPs (such as Rrs). Is that possible??



