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Can the FlowCam® be used to analyse Swan
Canning phytoplankton samples?
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Possible FlowCam® benefits over microscopy
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Faster sample turnaround time
Reduced taxonomist labour costs
Remove operator variability
Permanent record of samples

Add size class and biovolume data
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FlowCam® for turbid and preserved samples
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Portable FlowCam Benchtop FlowCam



* Can the FlowCam® be used to analyse Swan
Canning phytoplankton samples?

Sample preparation

Run settings
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Settings

Sample wolurme  [LES]R[N)

ml  [syringe size 0.50 mi)
Flows rate 0,030 mlfmin [0.005 to 10.000]

Autolmage Rate |29 w | frames per second

E stimated Efficiency and Run Time

Efficiency 216 percen t
Run Time  16.67 minutes
Friming

Sample Dilution
) machine prime [ The sample fluid was diuted

_ ) ) or concentrated
@) manual prime with sample

= . ] Ratio |1 00000000
() manual prime with non-zample
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* FlowCam® VS | updated in 2013 (equivalent to VS V)

* 50 um flow cell and 20X objective
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6-15 pum 15-25 um >25 um
(76 Images) (744 images) (27 Images)
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Valve view
(444 images)
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Girdle view
(153 images)




e.g. Detritus (10,952 total images)
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VisualSpreadsheet® (version 4.12.3)
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Sample

preparation * One other study has assessed the auto-classification
accuracy of VisualSpreadsheet®

Run settings

mage Filter Accuracy (FA) =

Libraries
— True Positive (TP) +[True Negative (TN)]
classification False Positive (FP) + False Negative (FN) 4+ TP —I{ TNl

optimisation

Comparison

to microscopy

Camoying, MG & AT Yiiguez, 2016. FlowCAM optimization: Attaining good quality images for higher taxonar';\‘ic Be:
classification resolution of natural phytoplankton samples. Limnology and Oceanography: Methods 14(5):305-314. s



=

4
Murdoch

IIIIIIIIII

N}

Samplfe
Recall (R) = 9% of target images correctly identified
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Auto- are correct

classification
optimisation

B "Paris iy Precision (P) x Recall (R
F1 Accuracy (F1) = 2 X (P) (R)

Precision (P) + Recall (R)



Circle morphotype: Cyclotella spp. (valve)
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Rectangle morphotype: Cyclotella spp. (girdle)
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Circle morphotype, FA accuracy
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Auto- Correct positive count: 41
classification E .u.ﬂ.nlg Correct negative count: 45,253

optimisation

True Positives (TP): 37
False Positives (FP): 732
True Negatives (TN): 44,521
False Negatives (FN): 4




Sample Circle morphotype, F1 accuracy

preparation

: 09 B Recall contribution
Run settings 08 B Precision contribution

0.7

0.6

Image 05
Libraries 04
0.3

Auto- 0.2

classification 0.1
optimisation

~ - B & <& U0 g @ o ~oUu-JJo0oooo0aoguwutcodJdooce g =Wwe@pgE—WwWlikEig
E:'++++$Uﬂ+g++++++++++Uﬂt{|++++ + + @<L OU<W ©  uw
. <Tyozgiivs 2797889888 Tigpyc o0 <
Comparison Sa @y 3z VPOV & 83
- + + + + v
to microscopy 58 g Fidte &
a + = 2 +
w o + I.IJn.ﬂ
+ Y 2 + VY
5 3 :
0 2
=



- j E 5 >
e y " :
) ‘ : ! ] I ’
: v 4 \ .

Sample Rectangle morphotype, F1 accuracy

preparation

1
. 09 m Recall contribution

BN settingy 08 B Precision contribution
0.7
06
Image 0.5
Libraries 04
03
Auto- 0.2
classification 0.1

optimisation oLl = m » = = = = = o . .

All27
All11l
AF/FD
ABD
CP/ESD
L

w

p

GL

Sl

GT
CF

S

Ci

EG

I

AR
Cx
CiH
FS

CF

T

R
PPC
EG
GAR
FC

Comparison

AF/FD + ABD
ABD + CP/ESD

to microscopy

AF/FD + CP/ESD

AF/FD + ABD + CP/ESD



m Recall contribution
M Precision contribution

as3
dd

a4

iV

.

as3/dd +1

a4/4v + agv

agy

as3/dd + ad/4v

as3/dd + agy

as3/dd +a4/4v + aav

1

1+04/4v

as3a/dd +1+ Qd/4v
1+Qgy

as3/dd + 1+ agy
1+04/4v + aav

as3/dd +1+a4/4v + aav
as3/dd +1

ad/4v +1

1+1

as3fdd+1+1

agy +1

Q4/4v+agy +1

as3/dd + Q4/4v + L
as3/dd +a4/4v+aav +1
1+Q4/4v+1L
as3/do+1+ad/4v +1
1+ad/dv+aav +1
as3/dd +1+a4/4v+aav +1

LTIV

Pointy morphotype, F1 accuracy
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Correct positive count: 851
Correct negative count: 15,067

True Positives (TP): 841
False Positives (FP): 1,475
True Negatives (TN): 13,592

False Negatives (FN): 10
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Correct Classifier Advanced
count Output 1 Output 2 Output 3

Baccilaria spp.
Chroococcus spp.
Cryptomonas spp.
Cryptophyte spp.
Cyclotella spp.
Cylindrotheca spp.
Dinophysis acuminata
Entomeneis spp.
Eutreptiella spp.
Gymnodinium spp.
Gyrodinium spp.
Heterocapsa rotundata
Heterosigma ashikiwo
Hippodonta capitata
Leucocryptos spp.
Monoraphidium contortum
Navicula spp.
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Oxyrrhis marina
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Protoperidinium spp.
Pyramimonas spp.
Scenedesmus spp.
Scripsiella spp.
Selanestrum spp.
Skeletonema spp.
Synedra spp.

Teleaulax spp.
Tryblionella spp.
Unknown cells
MNon-target particles
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What can the FlowCam® do for the Swan Canning?

Frequency

(=2}
o

IS
o

N
o

T A T T T - R e A A AT W
mmmmmmmmmmm
HHHHHHHHHH

Length of phytoplankton only (um)

L[]

—|

A 4

Murdoch

Clear digital images of
phytoplankton

Measurements of
phytoplankton




Issues with the FlowCam® for the Swan Canning

1. Time consuming

2. VisualSpreadsheet® and Classifier Advanced auto-classifications
are not sufficient:

* Very low accuracy
* Inconsistency between and within software

L

 No correlation with microscopy results

Can try alternative software packages to analyse

the images collected with the FlowCam®
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Can the FlowCam® be used to analyse Swan
Canning phytoplankton samples?
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FlowCam® software auto-classification
accuracies are not currently sufficient

for preserved turbid samples
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Do you have
any guestions?

Acknowledgements

(L

Murdoch

UNIVERSITY

Dr Chrls Hallett
Dr Fiona Valesini
Dr Navid Moheimani

Department of Biodiversity,
Conservation and Attractions

H—~gr !
. .
GOVERNMENT OF
WESTERN AUSTRALIA

Dr Jeffrey Cosgrove
Dr Kerry Traylor

L (]
A 4
Murdoch

UNIVERSITY

Blanca Oowen

"‘ J‘)

I's

Department of Water and
ﬁp Environmental Regulation
GDVERNMENT OF
WESTERN AUSTRALIA

Amanda Charles
Niki Travell

Joanna Strzelecki
James McLaughlan

D B. Owen@Murdoch edu.au

-

VN
. .. FLUID IMAGING
[ 4

' TECHNOCLOGIES, INC.

Kay Johnson
Heather Anne Wright
Simon Rembold



