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Phytoplankton is recognized as a BQE and a

biological descriptor in several
directives and national laws.

European

The Marine Strategy Framework
Directive (MSFD)

56/2008/EC
D. Lgs 190/2010

Descriptors

1 - Biodiversity

2 - NIS

4 - Food web

5 - Eutrophication/HABs
blooms

EC/2000/60

D.Lgs 152/2006
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Development of
monitoring
programs for
collecting data

The heterogeneity of data sources creates a barrier in
terms of making connections within and among multiple
domains of information
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The Utermohl method (Lund et al., 1958) is the

most widely adopted method to determine the
abundance of phytoplankton assemblages

The procedures used for phytoplankton
analysis vary widely between research
and monitoring groups, despite the
numerous  efforts to  standardise
phytoplankton data.
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PHYTONUMBS3RS Tool Kit
A simplified visualisation of PhytoNumb3rs workflow
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PHYTONUMB3RS — Raw Data Sheet
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! ! PAYT@NUMB3RS RAW DATA SHEET i
S
3
s Method: UNIEN 15204:2006
Start of VOLUME OF N° OF
N° LIMS_SAMPLE ID analysis STATION NAME ANALYZED BY SEDIMENTATION SEDIMENTATION
5 CHAMEBER (ml) CHAMBER
E
Sampling Date Ead ot
; analysis
B
s Counting Strategy Mk
Linear TOTAL
C=CountingField N of TAXA Dimension NUMBER OF CELLS/THREADS/COENOBIA/COLONIES
T=Transect Magnification Counting fields/ {N/M)
F=Whaole Chamber Transects/
Whole Chamber [ TAXON LISTMARINE STRATEGY
0
Type the first letters of the taxon name and click "Select” from a drop-
! down menu, In case the name is not in the list, type the full name and
| click "Mew Taxon" to add i,
2
Prorocentrum micans -
B
v i Prorocentrum gracile a
t 4 » w| RawData Tax0n list_TW , Taxonlist_CW _  Taxonlist_LA . Taxon list_Marine Strategy _. Prorocentrun lima —
' Proracentrurm rmarinum - a
Prorocentrum mexicanum
) Prorocentrunn micans —
Prorocentrun minirum ]
Prorocentrum nanum
Prorocentrum osvumm '
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ENUMERATION DATA SHEET

Ver 1 March 2018

A

{ PAYT@NUMB3RS
3
2

3 NLims_SamplelD

[Microscope :

4 Name of station

Chamber n*

5 Sampling Time

& Operator's name

7 _Setting volume in lter = v (0,01 -0,025 - 0050 -1.-2)

Counting strate

8 Magnification

9 of counted random fields = ¢

10 of fields in haif

11 Number of fields in 8 “nof |

12 Number of fieids in whole chamber

13 Area of sedimentation chamber (ym2) = A

%

|

/]

N . /_\\
3 PAYT®NUMB3RS

Counting
Phytoplankton

Insert the number of chamber

1. Upload SCDS

Enumeration Data Sheet —INPUT Data Sheet

DATE
16/03/2017
Analyst

A //ﬂ \\
‘F'-VT‘DNUM!BRS

Vadrucci

14 Area of counting fleld =a

Sedimentation Chambers Data Sheet

MD - 264
Rev. 1
May 2017

Full Weight

15 Area of

Empty Welght | c1ramber- Distilled

CHAMBER Chamber (P1) (g)

10 Number of transects

_II_I
~

Water (P2) (g)

Volume Chamber -
(P2-P1)(1)

Diameter Chamber
(wm)

Radius Chamber
(wm)

Total Area of the
Chamber
x*(d/2)2 (um2)

|
|
17 Duition factors =d (nd=1; 1:2=2; 1:4=4; 1:10=10;.)
18 Level of significance (a) l

1o Quantitative detection limit = -n(a)" fotallV-fcounted)

20
21

2

1 29,28 54,43

0,025

25.000

12.500

490.873.852

2 29,19 54,28

0,025

13.000

530.929.158

3 27,78 53,02

0,025

26.000

13.000

530.929.158

4 29,25 54,43

0,025

25.000

12.500

490.873.852

4 Input Data Sheet - Output Data Sheet - Microscope parameters - Legends | Va
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ENUMERATION DATA SHEET

E

Ver 1 March 2018 - — - ——

Counting Strategy

Nof

Magnification | Counting fields/

{;P-YT-uMUMB3R§
2

3 NLims_Sample iD

4 Name of sampling station

5 Sampling Time

(. Operator's name

7 Setthng volume in liter = v (0,01 - 0,025 -0,050-1-2)
8_Magnification

9 Number of counted random fields = ¢

10 Number of fields in half chamber

11 Number of fields in a transect * n* of transects |

12 Number of fields in whole chamb

13 Areaof hamber (um2) = A

510705 156 510.705 158

510705 156

Transects/
Whole Chamber

TAXA

2-Upload Raw Data Sheet

Maximum
Linear
Dimension
(/M)

ToTaL

UmnoiFas

e
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NUMBER OF

CELLS/THREADS/COENOBIA/COLONIES

20

Prorocentrum micans

20

Guinardia striata

20

\Asterionellopsis glacialis

F
F
F 20
F
F

e lele|w

20

Heterocapsa sp.

z|2(2|2(2
w
R

PARTIAL COUNT

CLASS NF

CLASS MF

Nitzschia sp.

TOTAL COUNT

14 Area of counting field =a

3 664 354 882 473

229022

15 Areaof

55.080.000 27.030.000

13 770.000!

16 Number of transects ‘{

17 Diluition factor=d (nd=1;1:2=2;1:4=4;1:10= 10,
18 Level of significance (a)

/N

Detection fimit ==1(@) fiuu ¥ Fompua)
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{ PRYT@NUMB3RS

1 LIMS_Samgle © 1385_2018
2 1-a Confidence limsts (CL) for classes/groups counted with different comnting strategies
3 a=008
UppercL
4
5 Totl cell
B Toest Backarphycese
7_|Tout Dinophycese 4
g Othar pleytoptsnhion 17708
10 1]
"
12 — Counting strategy 1 |
8 et s o B i N.of comnted Results LowerCL { UpperL |
= cell ) cellL Cellt cellh |
v |Cacreste uned tomontit Chachocens pelagoss ] ¥l | oan | e
18 | Chastoceros sinlex ] TR
;Z Counting strategy 2 Fi0
27 5. Export dats in table B — N.of counted Results LowerCL Upper (L
2 | - ] celljx) cellft ‘ oot I coip
23 Bacillany
2 R e e Nawcsa 59, (<20) 4 [0 2 139
2 . I Chastoceros cuvsetus A 41 672
2 Cyfndrotheca chastenum 2 = 5 [I1]
2 — - gzcials a 5% ur 65
s 7. Protact your dets sheet Lauders asta & 1158 [ 5
i‘: l Chastecerts dncss 2 5 141
2
# e s ol inout Duts Sheet | Output Data Sheet . Mcroscops porameters — Legends . Viskdaton Inout Dsts Shee
AD AP AQ AR AS
LIMS N_Sample 1D 1385_2018
Unified Taxon List
s T.of counted Results I Lower CL Upper CL
cell (x) Call/L Call/L Cell/L
ae
Asterionelopsis glacialis 2a
Cerstauina pelagica [ %3 53 433
Chaetoceros affinis 0 19 93 358
Chaetoceros curvisstus 23 448 284 672
Chastoceros danlous 2 39 L) W
Chaetoceros ebenii 8 % 67 307
Chastoceros pelagicus 33 36064 2488 50634
) Chastoceros simpler g 8740 374 17222
Coscinodisous grani 1 &) 0 109
Cyindrotheoa closterium 2 23 5 W
Daotyiozolen blavyanus 2 33 5 LU
Lauderia annulata 81 1188 048 5B2%
Leptocgindrus danicus 18 361 208 554
Licloma pacificum 1 24 L4 383
Nawcula sp. (<20p) 4 7% 21 199
Fleurosigma sp. 3 58 12 m
Pseudo-nrzschia debeatissima " M w0 383
Pseodo-nitzschia subéraudulenta 9 3247 1485 6163
Pseudosolenia cakar-avis 4 i 21 199
Rhizosolkenia styléormis 8 " 67 307

\\\ 1\

3 PRYT&@NUMB3RS
Yy, v’ Counting
N Phytoplankton

Enumeration Data Sheet —-OUTPUT Data Sheet

3. Copy for counting strategy |

4. Create unified taxon list |

Cell density Cell/L
Number of cell counted

Lower confidence limit for taxon Cell/L
Upper confidence limit for taxon Cell/L
Quantitative Detection limit Cell/L

Upper/Lower confidence limit (%) %
for total or groups

If a taxon has been counted below the
detection limit the spreadsheet cell is
highlighted in yellow
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Easy to use > . Completely developed in Excel

Quick counting procedure -

. . same taxon;
Reduce time of analysis

. Automatically counts the number of cells counted with the
same counting strategy and the total number of cells counted

in the sample;

> . Automatically counts the number of cells belonging to the

Facilities for data e  To Carry out quality control by entering the taxon name from a
management and storage drop-down menu of user-defined taxon lists (reduction of
typing errors and formatting errors);
. To Manage a new taxon entry (if the taxon name is not included
in the list, the analyst can add it);
. To Calculate cell density uncertainty as for each taxa as for total
(for quality assurance procedures);

7 \ . To Calculate the LOD;
P:’ YT@NUMB3RS . To Allert for taxa counted below the LOD
Counting

PR . To Export data in various templates (tables or lists)

Phytonumb3rs represents a first step towards harmonization of data and the promotion of
standardized procedures for data management that will save time during database entry and storage. It
makes possible to obtain high-quality databases, reducing random errors generated by the operator
(typing, wrong names, etc.). The large-scale distribution of PhytoNumb3rs is advantageous because can
improve the interoperability and integration of phytoplankton data collected by separate research
and monitoring programs.




Raw Data Sheet * To Insert alert with advises for suitable counting
strategies

* To Create a unified taxon lists of phytoplankton shared
among different users

Enumeration Data Sheet — To Make the export data sheet function available to a
OUTPUT wider range of users
* To Develop data processing workflow for re-using data for
long term or spatial data analysis and creation of data
reporting
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Study cases in LifeWatch Italy
VREs& MoBilLab —
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