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1. Introduction

1.1 Typical ZooScan working protocol at the PIQv

The ZooScan (HYDROPTIC Inc.), in association with the Zooprocess application, is an imaging
system for the analysis of organisms and particles (300 um - 5 cm, possibly 150 um - 5cm
using specific settings) present in a liquid. It is suitable for meso- (0.2 - 2 c¢cm) and
macro-planktonic (2 - 20 cm) organisms that must be immobile (fixed or anesthetized).
See also : http://www.hydroptic.com/index.php/public/Page/product_item/ZOOSCAN

The Villefranche-sur-Mer Quantitative Imaging Platform has analyzed more than 400
projects using the ZooScan since its invention. As a result of this long experience, the PIQv
has implemented analysis and quality control procedures. The aim of this manual is to
present these rules and to highlight best practices for guaranteeing data quality and the best
use of the associated EcoTaxa application for the annotations of images.

This working protocol might be adjusted by users according to their experience and needs in
order to take advantage of the tools provided by the application. We recommend always
keeping the default settings proposed by Zooprocess.

The typical analysis sequence is as follow:
1) Fillin Sample metadata (as many sample as convenient)
2) Quality Control for metadata
3) Scan Background (on a daily basis)
4) Scan sample (one or several in a row)
5) Convert and Process samples
6) Check process
7) Quality Control for acquisition and process
8) Separation of touching objects
9) Process image again to include separation mask and get a better final dataset

10) Import into EcoTaxa to predict identification and manually validate or
correct the application's prediction
11) Quality Control for multiple

1.2 Before start instructions

e Install your ZooScan on a perfectly straight and stable (no vibration) lab bench (see
Hydroptic manual).
Install the associated software from the PIQv website.

e Collect a sample and use logsheets (see Appendix 1) to record all the metadata

necessary to trace your sample.
® Remove the seawater and fixative from the sample (see Chapter 6).


http://www.hydroptic.com/index.php/public/Page/product_item/ZOOSCAN
http://www.hydroptic.com/index.php/public/Page/support#documentations
http://www.hydroptic.com/index.php/public/Page/support#documentations
https://sites.google.com/view/piqv/home?authuser=0

1.3 Safety warnings

For safety reasons, we never place samples containing formalin directly on the ZooScan tray,
we first remove the seawater and formalin from the sample and then use 0.2 um filtered
seawater (or freshwater) instead.
Please note that formalin is a carcinogen, mutagen, and reprotoxic substance. Follow all
necessary safety procedure to avoid all risks when removing formalin from the sample:

- work in a extractor hood,

- use gloves, glasses and a lab coat.

1.4 Important note on Zooprocess version

e This protocol applies for the Zooprocess 7.27 version and above. The images are
issued from versions 8.23.

e Do upgrade Zooprocess whenever a new update is available on the PlQv
website.
e The PIQv will only assist you if you use the latest available update of Zooprocess.

e This protocol does not describe the installation of the Zooscan software and drivers
on your computer (see the manuals on the PIQv website).
e Additional documentation is available on the PIQv website.

2. Create a project

A project is a folder where images and data of a cruise, survey or experiment will be saved. A
project thus contains many samples and scans.

The project will be created at the root of a selected drive, and all files from this project
will later be saved in the specific subfolders.

| project

- |__| Zooscan_back (stockage folder for background)
- || Zooscan_check (images to check after process)
- || Zooscan_config (settings)

- | 2ooscan_meta

- | Zooscan_results (stockage folder empty)

- Zooscan_scan

t- | _raw
:

L] _work


https://sites.google.com/view/piqv/home?authuser=0
https://sites.google.com/view/piqv/home?authuser=0
https://sites.google.com/view/piqv/home?authuser=0
https://sites.google.com/view/piqv/home?authuser=0

IMPORTANT: Create the project on the computer to which the ZooScan is connected
because when you install Image) on a computer connected to a ZooScan, a “Zooscan” folder
is created on the C: disk. This folder contains specific information about the connected
ZooScan, such as frame dimensions, which Zooprocess needs to integrate into your project.

project
% » CePC » 05(C)
~
o Nom
i SWinREAgent
1 Apps
DELL
Drivers
- - EPSON
| Intel
PerfLogs
J Zooscan_back (stockage folder for background) ProgramData
P
Zooscan_check (images to check after process) TOGraIMES
. . Programmes (x86)
Zooscan_config (settings) (completed) I
b || Zooscan_meta Utilisateurs
Zooscan_results (stockage folderjempty) VueScan
Windows
Zooscan_scan
Zooprocess
! _raw I Zooscan I
L) _work
» CePC » 05(C)) » Zooscan » Zooscan_config
- Nom =
| process_install_both_config.brt
| vuescan_zooscan_calibration_OD_level_cadrel.ini
| vuescan_zooscan_calibration_OD_level_cadre2.ini
“1| vuescan_zooscan_calibration_OD_posAd.ini

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not
open it twice (if you do, close all ImageJ occurrences and restart it).

-
é Fie Edit Image Process Analyze Plugins Window Help
f 8 ol |0~/ £+ Al ols] |0]4]a]7]

Opening: C:\Zooscan\zooprocess.txd
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e Select the option “CREATE NEW PROJECT” which is at the bottom of the project list
and then choose the drive.

& ZOOPROCESS version 8.23 2024/03/12 x

ZOOPROCESS for ZOOSCAN

for ImageJ version 1.410

& Drive selector wersion .09 *
Laboratoire d'Oceanologie de Villefranche sur mer

CNRS - Sorbonne University

marc.picheral@imev-mer.fr X i
Selectthe drive to create your new Zooscan project.
hitp:/ipiqvimev-mer fr

_—

Please referto ZooProcess and ImageJ if used for Publication

http:#rsb.info_nih.goviijfindex html

VUESCAN version : 8.7 67 OK Cancel

Connected ZOOSCAN : Hydroptic V3

SELECTPROJECT |CWZooscan_test ~

C\Zooscan_test
C\Zooscan_test

Press CANCEL to EXIA%E

oK Cancel

e Enter the serial number of your ZooScan (3 digits) and then choose the name of your
project (do not add the "zooscan_" prefix). Do not use special characters in your
project name. You can decide whether to place the serial number of your ZooScan at
the beginning of the project name (in which case, if you have multiple ZooScans, the
list of projects will be sorted by ZooScan type) or at the end (in which case, the list of
projects will be sorted alphabetically).

4 PROJECT MANAGER version 8.23 X

—_—————— NEW project

ZOOSCAM model : Hydroptic_V3
ZOOSCAN sn: 001
VUESCAN version : 9.7.67

PROJECT DRIVE : Wi

DO MOT add the "Zooscan_" prefix
Enter project name

enter project|

Choose the position of the Zooscan serial number

| to be added to the project name
d w proj

Fill in the ZOOSCAN serial number (2 digits)

OK Cancel OK Cancel




— Zooprocess shows you a preview of your project name, so take the time to validate it or
not:

4 X

Project name : Zooscan_projectname_snood

Press YES to continue
Press Mo to change the name of the project.

Mo | Cancel |

e Select the scanning option: we recommend choosing the large frame for images at a
resolution of 2400 dpi. The large frame allows you to scan more objects in a row. The
narrow frame does not provide significantly better resolution and limits the scanning

area as well as the number of organisms in the image; it was useful for old 32 bits
computers.

4 PROJECT MANAGER version 8.23

Project: Zooscan_projectname_sn001
Z0O0OSCAN model : Hydroptic_V3

VUESCAN version : 9.7.67

Select scanning option Create scanning file for LARGE  frame at 2400 dpi |~
nning file for LARGE  frame at 2400 dpi
Create scanning file for NARROW frame at 2400 dpi

Create scanning file for LARGE  frame at 1200 dpi
Mo scanning file




e Do not change the values, click on “OK”. If necessary, these values are indicated in
the instrument documents provided by Hydroptic on the associated USB key. The
Optical Density position is useless in recent versions of the Zooscan.

d Scanning area for plankton imaging *

Zooscan version : Hydroptic_V3

VUESCAN version : 9.7.67

Defaultvalues are read from the Zooprocess installation settings.
Change them according to calibration sheetif necessary.

or

Change them according to the needs of your project

Optical Density position

X position

Y position | 4.040

LARGE FRAME
XOffset | 5247

YOffset | 4016
XSize |30000

¥Size |50000

OK Cancel

® The project is now created:

-
>

The project
W\Zooscan_projectname_sno01

i5 created and selected.




3. Fill in Sample metadata

This operation is no longer linked to the scanning of the samples. You can fill in metadata for
several samples in advance. You can even do it in the field and then transfer your file to the
project on the computer connected to the ZooScan.

Zooprocess saves a backup copy of the previous sample and scans tables in the “archives”
subfolder every time these tables are modified (see Chapter 4).

PROCEDURE

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not
open it twice (if you do, close all ImageJ occurrences and restart it).

4

[anieg=t)

d
£

File Edit Image Process

Analyze Plugins Window Help

e Select your project and choose "Fill in Sample metadata"

é ZOOPROCESS version 8.23

I8 oz <4 +[\|Ala|o2|_|4]418]7]0]z]$]>]
Opening: C\Zooscan'zooprocess b
X
i ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12 wl X

ZOOPROCESS for ZOOSCAN

for ImageJ version 1.410

Laboratoire d'Oceanclogie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr
hitp:#/pigv.imev-mer.fr

Please referto ZooProcess and Imaged if used for Publication

hitp:/frsb.info_nih_govijindex htm!

VUESCAN is notinstalled.

Connected ZO00SCAN : Zooscan not connected

Project: Z\WZooscan_projectname_sn001

SELECT PROCESS

VUESCAN is not installed.

Connected ZOOSCAN : Zooscan not connected

USER MODE

Press CANCEL to exi

SELECT PROJECT !Z'\\Znnscanfpmjer:tnamefsnﬂﬂ1 e

Press CANCEL to EXIT Zooprocess

Cancel

Fillin Sample metadata
Fill in Sample metadata

SCAN and CONVERT a BACKGROUND

SCAMN a SAMPLE

COMNVERT & PROCESS scanned SAMPLES in batch mode
CHECK the process using segmented images
SEPARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata

SWITCH temporarily to ADVANCED mode

0K Cancel




® Choose the samplelD. At this point, you should have carefully considered the
naming convention of your samples. As it is not possible to change the name of
your sample afterward. Do not use the extensions “d1”, “d2” or “tot” in the
sample names. These extensions will automatically be added to the scan names

during the scanning step (see Chapter 6.3).

4

METADATA

version = 8.20 bt

Project : projectname_sn001

ENTER SamplelD, (no extension or space character allowed)

Previous sampleld : sampleid

samplejd

OK Cancel

e Fill in the forms. Do not use special characters.
ATTENTION: Even though these metadata can be edited and corrected later, you
must be very careful when filling in the metadata like samplelD, depth>zmayx, lat
and lon start # Lat and lon end for horizontal nets, consistency between net type
and net mesh, nb of jars vs nb of barcodes, consistency of volume vs distance of
net, consistency and format of GPS points, among others.

4 METADATA Window #1 wversion : 8.20

Please ENTER or CHECK t.. X

SAMPLE ID : sampleid1
METADATA from sample "sampleid!" displayed below.

Scientific program | NaN

Station Id (Nal" if unknown) [NaN
Botiom depth (m)

Sampling date (PYYYMMDD-HHNM)  |[NaN
LATITUDE (degree)
LATITUDE (minute}
LATITUDE (WS) [N w
LONGITUDE (degree}
LONGITUDE (minute}
LONGITUDE EW)  [W

HNENN

4 METADATA Window #2

version : 8.20

Please ENTER or CHECK t.. X

SAMPLE ID : sampleid
METADATA from sample "sampleid1 " displayed below.

ENDING LATITUDE (degree) (missing value : 99998)

i

ENDING LATITUDE (minute) (missing value - 0) D

ENDING LATITUDE (N/S)

H

N v

ENDING LONGITUDE (degree) (missing value : 99999) D
ENDING LONGITUDE (minute) (missing value :0) [0 |

ENDING LONGITUDE (EW)

Ship

CTD reference (filename)

NaN

Tonte
Netisampling type (WP2, JB, Regent, Omori Mutinet.) [NaN |

Net mesh (um)
MNet opening surface (m2)
Maximum Depih ofthe net, 9998 if unknown (m): Zmax
Minimum Depth of the net, 9999 if unknown (m): Zmin
Ship speed (knots) 9999 if not decumented
Cable speed (m/s) 9999 if not documented

99,

f

Cable angle from vertical (*) 9899 if not documented
Cable length (m) 9998 if not documented
Sampling durafion (minute) 3998 if not documented 99999

Quality Flag fo the depth measurement ofthe net |

Mumber of tow in the same sample

Total filtered volume (m3), (sum of the nets), 99999 ifunknown)
Quality Flag of the filtered volume of the net

Add sample comment

Mb of jars for the sample, 9998 if not documented

BARCODE (separated by " " if many)

Other reference

JAR airtighness

SAMPLE richness

SAMPLE conditionning

SAMPLE content

i 77

99999
99999

I -

=]

NaN

99999

I
2l =
<
<
<

OK Cancel

OK | Cancel




® You can enter several samples. At the end, you have a “Normal End” message.

>

b

d X

Enter another SAMPLE ? Marmal End of Fill in Sample metadata

Ma | Cancel

ADDITIONAL INFORMATION
“zooscan_sample_header_table.csv”  will be
created by the application in the “Zooscan_meta”
folder of your project. This table lists all the
samples and associated metadata that you have i
filled in.

| Zooscan_meta

- iﬂ__ rooscan_sample_header_table.csy [completed)
- =

-

| zooscan_scan_header_table.csv (empty)

You can run the ZooScan Quality Control (ZQC) application available on the PIQv website
to check the consistency of your metadata.

4. Edit the sample and fraction metadata

You can edit and modify metadata at any time throughout all the steps to correct
possible mistakes or complete information on the samples or scans. Pay attention to
these metadata, as they will be essential for the later analysis of the results.

The tool changes the metadata in the tables of the meta folder and inside all files
related to the sample throughout the project.

PROCEDURE

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not
open it twice (if you do, close all ImageJ occurrences and restart it).

E
é File Edit Image Process Analyze Plugins Window Help
2 B olc|ol<|4|+n|Ala|ol2] |0]4|a] 7]

Opening: C:\Zooscan'zooprocess.bd

zZ|$[>]

| TTHCE]

10


https://sites.google.com/view/piqv/qc-tools/zqc?authuser=0

To edit and modify metadata, you have two ways:

1) One by one (fully safe)

e Select “EDIT the SAMPLE and FRACTION metadata” tool then select the sample.
Zooprocess saves a backup copy of the previous sample and scan tables in the
“archives” subfolder everytime these tables are modified.

‘é ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12 w2 X

VUESCAN S notnstaled d METADATA SAMPLE version = 8.20 X
Connected ZOOSCAN : Zooscan not connected

Project: Z\Wooscan_projectname_sn001 2 .
Project : projectname_sn001

SELECT PROCESS |Fillin Sample metadata v

Fill in Sample metadata SELECT SAMFLE to be EDITED | sampleid1 -~

SCAN and CONVERT a BACKGROUND

USER MODE

SCAN a SAMPLE

COMNVERT & PROCESS scanned SAMPLES in batch mode

i Cancel

Press CANCEL to exitcHECK the process using segmented images

SEPARATION of touching objects on selected vignettes

OK Cancel

SWITCH temporarily to ADVANCED mode

2) In batch mode (not recommended, be very careful)

e Copy/Paste your .csv tables into the “archives” folder. This operation is
performed automatically when you edit a single sample using the Zooprocess
interface:

archives ¢—--==e®==SIIZIIssosen

-

-
—
-
B

"
X zooscan_sample_header_table.csv .-==" }

#
-

B.] zooscan_scan_header_table.csv i

e Modify the .csv tables directly and then save them: PAY ATTENTION TO THE
METADATA FORMATS.

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not
open it twice (if you do, close all ImageJ occurrences and restart it).

$

4
é File Edit Image Process Analyze Plugins Window Help
p B olciol~|a +s[alajols |2]4]8]7]

Opening: C\Zooscan'zooprocess b

[anieg=t)

11



e Select your project and choose “SWITCH temporarily to ADVANCED mode”.

iZOOPROCESS version 8.23 w X

ZOOPROCESS for ZOOSCAN

for ImageJ version 1.410

Laboratoire dOceanologie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr
hitp:fipigv.imev-mer.fr
Please refer to ZooProcess and Imaged if used for Publication

hitp:rsb.info.nih.govijindex html

VUESCAN is not installed,

Connected ZOOSCAN : Zooscan not connected

SELECT PROJECT }Z:\\Zooscan_pro]ectname_anO‘l w

Press CANCEL to EXIT Zooprocess

: Cancel

4 7OOPROCESS for

ZOOSCAN version 8.23

2024/03/12 w2 X

WUESCAN is notinsta

Connected ZOOSCAN

lled.

: Zooscan not connected

Project: Z\WZooscan_projectname_sn001

SELECT PROCESS

Fill in S3ample metadata

USER MODE

Press CANCEL to exit

Fill in Sample metadata

SCAM and CONVERT a BACKGROUND

SCAN a SAMPLE

CONVERT & PROCESS scanned SAMPLES in batch mode
CHECK the process using segmented images
SEPARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata

WITCH temporarily to ADVANCED mode

oK Cancel

o Select “UPDATE all metadata from the sample and scan CSV tables”. A message

will appear; click “Yes” button.

é ZOOPROCESS for ZOOSCAN version 8.23

2024/03/12 w2 X

VUESCAN is notinstalled.

Connected ZOOSCAN : Zooscan not connected

Project: Z\Zooscan_projectname_snoo

SELECT PROCESS  |Fill in Sample metadata

Fill in Sample metadata

SCAN and CONVERT a BACKGROUND

SCAN a SAMPLE

COMVERT & PROCESS scanned SAMPLES in batch mode
CHECK the process using segmented images

ADVANCED MODE

SEPARATION of touching objects on selected vignettes

Press CANCEL to extisepaRATION oftouching objects from global image (msk or vis)
SEPARATION of touching objects from all vignettes

EDIT the SAMPLE and FRACTION metadata

UPDATE all metadata from th

mple an: an CSV table:

SCAN, CONVERT and PROCESS a Sample with Zooscan

PROCESS AGAIM all Background images

STATS and GRAPHS

WManual measurements on selected vignettes
IManual measurements on all vignettes
IVIEW Image with outlines

IVIEW vignettes

Create tables for ECOTAXA

EXTRACT vignettes in folders according to PREDICTION or VALIDATION
LOAD identifications from sorted vignettes

CREATE subset of a Learning Set from identified vigneties (random)
EDIT configuration file

EXTRACT vignettes for PLANKTON IDENTIFIER (unsorted vignettes for training)

¢ | cancel|

12

i:

Press CANCEL to abort
or
Make backup and Press YES then.

The process may take time. BE PATIENT !

Itis recommended to make a COPY of all meta files from the RAVW folder before continuing !

X

No Cancel




5. Scan and Convert a Background

The background image is a “blank” image that will be used during the image analysis
process. It should be created before the samples are scanned, using the same
parameters as those used for scanning the samples. You have to scan a minimum of two
background images that will be combined into a single “blank” image. This should be
done at the beginning of every scanning session when you turn on your ZooScan,
typically every morning before scanning the first sample.

PROCEDURE

® Turn on the ZooScan and handle it gently. Clean and rinse the scan tray and the
cover glass using fresh water to remove any dirt. Eliminate marks on the glass
and the frame, and periodically check to ensure that the ZooScan glass cover
remains clear.

No mark on the
glass of the
ZooScan cover

® Pour some clean, fresh water stored at room temperature, into the tray until it is
covered. Place the frame designated for your project (Narrow or Large) onto the tray.
Ensure that the frame is well placed on the recommended and tagged corner of the
scanning tray, so that the area of scan is set up to include the frame borders. Refer to
the Hydroptic manual provided with the ZooScan for further guidance.

e Fill the tray with fresh water until the edge of the frame is covered. Check that
there is no dust or bubble and that both the tray and the water are clean :
remove any dirt and bubbles using a plastic pipette or a cactus stick provided
with the instrument to avoid scratching the glass tray. Lateral view:

X

13



e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not
open it twice (if you do, close all ImageJ occurrences and restart it).

UTTETE]

g

File Edit Image Process Analyze Plugins Window Help

—

[Efelfa{l~)

Al +NAlQ|ol2| [o]4]8] 7]z ]

=]

Opening: C:\Zooscan'zooprocess.bd

e Select your project and select “SCAN (CONVERT) Background Image” tool.

é_ ZO0PROCESS version 8.23

ZOOPROCESE for ZOOSCAN

for ImageJ version 1.410

i ZOOPROCESS for ZOOSCAN version 8.23

2024/03/12 w2 X

VIUESCAN is notinstalled.

Laboratoire d'Oceanologie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr
hitpiipiqv.imev-mer fr
Please refer to ZooProcess and ImageJ if used for Publication

hitp:/lrsb.info.nih.gowvijindex.html

Connected ZOOSCAN : Zooscan not connected

Project: Z:WZooscan_projectname_sn001

SELECT PROCESS  [Fill in Sample metadata

Fill in Sample metadata

WUESCANM is not installed

Connected ZOOSCAN : Zooscan not connected

USER MODE
SCAN a SAMPLE

SELECT PROJECT IZ\\Zuuscanfurujednameisnﬂﬂ1 ~

Press CANCEL to EXIT Zooprocess

SWITCH temporarily to ADVAMCED mode

| cancel

Press CANCEL t0 eXifcHECK the process using segmented images

CONVERT & PROCESS scanned SAMPLES in batch mode

EDIT the SAMPLE and FRACTION metadata

SEPARATION of touching objects on selected vignette

OK Cancel

e Follow the instructions that pop up on your computer screen.

d

=

SCAMN PROCEDURE X

QUIT VUESCAN (if open) before proceeding

Cancel

— Pay attention to this message

14




£ Log b

File Edit Font liics - o
o File Edit Image Process Analyze Plugins Window Help
|
Vuecan] B olz|ol<)4+|s|alalals] [0]4]a]7|R|z]s|=]
[Irut)
Source=0
Options=2
[Input-Perfection'700-Flatbed)]
Media=1
BitsPerPixel=3 R
< >
$ VueScan 9x64 (9.7.67) - ZAZooscan projectname_snd01\Zooscan_bac - X
Fichier Edition Mumériser Profil Image PDF Aide
Emrés | Sdecton Fiwe  Codewr Some miie | Zonsrecadrie
~ 4 BACKGROUND SCANNING PROCEDURE for the large frame X
Gotons: | Prfessonneles v
Téehe: | Vers fckier v
Source: a7 v
DO NOT CHANGE ANY SETTING (window size) in VUESCAN |
Mose Agiat -
Bocument | Cousur 4
1) Switch ON the Zoosean (if not done yet)
Socument [ A41210£297 mm) v
/et | Ao v 2) Clean the Zooscan Cell
Résoluion de Taperci | Auto v 3) Fillthe cell with fresh water (0.6 to 1 cm thick)
REohcson-d s e [ ¥ 4) Place transparent the large frame in its normal position (corner reference)
Rotztion auomaque: ]
5) Clean the transparent frame top side (OD zone}
Rerumement aviomataue ]
6) Launch VUESCAN
Rotssor:sans -
e | 7) SelectCheckhat yopu selected the proper light (usually BOTTOM)
pencher( n 2 v 8) Click on the PREVIEW button in VUESCAN
9) Check your image (No white sirip, no dust on the 0D ref)
10) Waitmore than 30 seconds
11) Click 2times on the SCAN (2 times for 2 scans 1) bution in VUESCAN
DO NOT CHANGE ANY SETTING (window size) in VUESCAN |
PRESS OK below just after pressing SCAN for the FIRST TIME (in VUESCAN) |
{"oK | cancel
A
2¢ @
Appuyer sur Apercu, ajuster la boite de découpe puis Numérisation  Entrée: HP Laserlet M476 - A plat (Réseau) Résultats: 25503507 pixcels 300 dpi 216x297 mm 201 MB

— Wait the recommended time (30 seconds.) between the preview, scan no. 1 and scan
no. 2 (see the instructions window on your computer screen). Do not forget to press OK in
the instructions window immediately after the second scan.

4 OPERATING MESSAGE X

QUIT Vuescan application (when scan ends)

— Pay attention to this message

15




ADDITIONAL INFORMATION

® At the end, you have the median grey level for your two backgrounds and the
average of the two medians. The two values must be similar unless a warning is

displayed.

d Background Control

Mean median = 51340 5
Background : 0 Median grey level : 51259.65 (100 %)
Background : 1 Median grey level : 51420.65 (100 %)

The two background images will be processed into a single low-resolution background
image and automatically saved in the “Zooscan_back” folder.

SCAN and CONVERT Background

(normalization)

s | Zooscan_back

Zooscan_back folder:

X blank img .tif (16 bits)

Zooscan_back folder:

+ normalized blank
img .tif (8 bits)
+  log. txt

8
- 28

won_pack_large_1.tif
won_back_large_2.tif

- weee_DAck_large_manual_log.txt
-- M ....._back_large_raw_1.tif
-- B ...._back_large_raw_2.tif

>t logbd . L& ... _backgroung_large_manual tif

To know the quality of your background, you can check the weight: it must be the same
for all backgrounds.

=
First ’
backgrounds Ed
Second
backgrounds
.
Ed
E.J]
=
Third =
backgrounds =
Ed
E

| 20240201_0929_back_large_1.tif

| 20240201_0929_back_large_2 tif

j 20240201_0929_back_large_manual_log.txt
] 20240201_0929_back_large_raw_1.tif

2| 20240201_0929_back_large_raw_2.tif

2] 20240201_0929_background_large_manual.tif
| 20240202_0845_back_large_1.tif

] 20240202_0845_back_large_2 tif

ﬂ 20240202_0845_back_large_manual_log.txt

| 20240202_0845_back_large_raw_1.tif
20240202_0845_back_large_raw_2 tif
20240202_0845_background_large_manual.tif
20240206_1401_back_large_1.tif

| 20240206_1401_back_large_2 tif
20240206_1401_back_large_manual_log.txt
20240206_1401_back_large_raw_1.tif

| 20240206_1401_back_large_raw_2.tif
20240206_1401_background_large_manual.tif

01/02/2024 10:03
01/02/2024 10:03
01/02/2024 10:03

Fichier TIF
Fichier TIF

Document texte

01/02/2024 09:35 Fichier TIF
01/02/2024 09:37 Fichier TIF
01/02/2024 10:03 Fichier TIF
02/02/2024 09:06 Fichier TIF
02/02/2024 09:07 Fichier TIF

02/02/2024 09:07
02/02/2024 08:54
02/02/2024 09:06
02/02/2024 09:07
06/02/2024 14:.08
06/02/2024 14:08
06/02/2024 14:08
06/02/2024 14:06
06/02/2024 14:07
06/02/2024 14:08

Document texte
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Document texte
Fichier TIF
Fichier TIF

Fichier TIF

5720Ko
5720 Ko
Rxol
11442 Ko
11442 Ko
[5720ko0 |
5720 Ko
5720Ko
Bxo]
11442 Ko
11 442 Ko
5720 Ko
5720 Ko
Exol
11442 Ko
11442 Ko

[re]
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6. Sample preparation and scan

6.1 Safety warnings

For safety reasons, we never pour samples containing formalin directly onto the ZooScan tray.
Instead, we first remove the seawater and formalin from the sample and use filtered seawater
(or fresh water) instead.

Please note that formalin is a carcinogen, mutagen and reprotoxic product.
Apply all necessary safety procedures to minimize risks when removing formalin from the
sample.

- work in a extractor hood,

- use gloves, glasses and a lab coat.

6.2 Sample preparation

We describe below the general procedure in use at the Plateforme d’Imagerie Quantitative de
Villefranche-sur-Mer. This procedure is the result of years of experience with the analysis of
plankton samples using ZooScan and Zooprocess.

As plankton abundance is usually very high in a sample, only a fraction of the sample is scanned.
For this, a motoda box (splitter) is used: it allows the sample to be split into two equal aliquotes.
However, to avoid underestimating large and rare organisms when using the motoda box, the
sample is first divided into two size fractions depending on the mesh size of the net. As a result,
there is one scan per size fraction.
Indeed, for a mesh net of 200 um or smaller, the sample is usually divided into two size
fractions in order to get sufficient specimens of large organisms:

- fraction named “d1”: large organisms > 1000 um,

- fraction named “d2”: small organisms 100pum-1000um.
For a mesh net larger than 200 um, the sample is usually not divided and is referred to as “tot”.

PROCEDURE
The procedure described below is for a 200 um net (example for WP2) requesting two size fractions.
e The sample is sieved under the extractor hood to remove the preservative and the
seawater. You can keep the removed liquid to refill the sample afterwards (see step a on
the image below), but we prefer to use a well-controlled seawater with buffered
formaldehyde.

We always use a sieve of lower mesh than that of the net to avoid any loss of organisms.

e The sample is sieved through a 1000 um mesh and a 100 um mesh to obtain two size
fractions, d1 and d2 (see step b on the image below).
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e The two fractions are then split with a motoda box before scanning to obtain a proper
number of objects*. In order to avoid errors during the splitting procedure with the
motoda box, we recommend storing all subsequent fractions in pre-labelled jars (1/2,
1/4,1/8, 1/16....) (see step c on the image below).

e Each fraction, d1 and d2, is scanned (see step d on the image below).

c) OPTIONAL .' d) IMAGING with
SPLITING I ZooScan
(motoda box)

a) REPLACING fixative by i b) OPTIONAL
fresh or seawater filtered i, SIEVING

Scan« dl»

K
/ o

100 pm P
sieve _‘ : Scan« d2 »
V. _..'4|
/2
1
| extractor hood, glasses, gloves and 1
! labcoat :
e | U 1
*IMPORTANT

e You can verify the usefulness of sieving the sample into two size fractions by comparing
the splitting ratio necessary to obtain an adequate number of organisms for the two
fractions. This ratio must be higher for the lower fraction (d1) except if there is a bloom
of large organisms (e.g., salps): must be noted in the sample and scan comments.

e The number of touching organisms must be as low as possible to avoid spending
excessive time later to separate them in the images, while still ensuring that there are
enough objects to be representative of the sample.

Here are the rules applied at the PIQv:

When 'sample_net_mesh' >= 500 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 1500.

When 'sample_net_mesh' >= 500 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 500 and 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 500 and 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FraclID' = tot or 'FracID' = plankton and
motoda_frac strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 2500.

When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FracID' = tot or 'FracID' = plankton and
motoda_frac is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 1000 and 2500.
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These rules are applied using the ZooScan Quality Control (ZQC) application available on the
PlQv website, which we recommend running on the projects at various different stages of the

work.

6.3 Scanning procedure

The metadata must be previously filled (see Chapter 2).
A background must be scanned (see Chapter 4).

PROCEDURE

Pour some water (either fresh water or 0.2 um filtered seawater) onto the scanning tray
until the glass is totally covered. Do not cover the edges of the frame at this step, as the
addition of the sample will then cover them. In order to prevent condensation and
bubbles appearing on the ZooScan tray due to temperature differences between the
working room and the water in the pipes, we recommend storing a few liters of water in
the same room of the instrument in advance.

Place the frame. The frame size (Narrow or Large) depends on your choices in Chapter 1
"Create a project". Ensure that the frame is properly positioned, touching the
recommended and tagged corners of the scanning tray as indicated for the scan of the
background (see Chapter 5).

Wipe off any water droplets or marks on the frame and remove any dirty from the water
using a pipette and cactus sticks.

Pour the sample from the last fraction of the motoda box.

Add water if necessary until all the edges of the frame are covered, as done for the
background. Be cautious not to pour too much water, as this can cause the floating
organisms to become out of focus. You thus need to find a balance between having
enough water to cover the edges and maintaining a sufficient water level to keep the
organisms in focus. Lateral view:

X

N

-+ >

Allow 15-20 minutes to separate touching organisms with the cactus sticks. Ensure no
organisms are on the edge or along the edge. Pay attention to the separation of the
objects from each other. Make a compromise between the time spent on this task and
the quality of the image. After the process of the image, you can separate touching
objects in the final image using the separation tool in Zooprocess (see Chapter 10).
However, you may lose details on the organisms and they may be truncated.

You can accelerate the separation of organisms by pouring the sample homogeneously
on the tray and by adding extra water on conglomerated organisms of the tray to space
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https://sites.google.com/view/piqv/qc-tools/zqc?authuser=0

them out.

Place the larger individuals in the center of the tray, as the edges of the frame will be
cropped in the image. If some organisms are floating, try to sink them by gently pushing
them with the cactus sticks. Floating organisms can result in biased size measurements
and blurred image captions, which can hinder correct identification.
— for this step, please read Chapter 6.4 carefully

e Ensure that there is no condensation on the glass of the ZooScan cover.

v ~

No mark on the
glass of the
ZooScan cover

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not open it
twice (if you do, close all Imagel occurrences and restart it).

4

lsneisg=t)

d
File Edit Image Process Analyze Plugins Window Help
IO Qc|o|<4+\ Ala|oj2] [2]4|b|7]8]Z]$

Opening: C:\Zooscan'zooprocess.bd

=]

e Select your project and choose“SCAN a sample”.

_é ZOOPROCESS version 8.23

ZOOPROCESS for ZOOSCAN

for Image.J version 1.41a

& ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12

wl X

VUESCAN version : 9.7.67

Laborataire dOceanologie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr
hitp:/pigv.imev-mer.fr
Please refer to ZooProcess and Imaged if used for Publication

hitp:lirsb.info.nih.govijindex.html

Connected ZOOSCAN : Hydroptic V4

Project . ZWZooscan_projectname_sn001

SELECT PROCESS | Fill in Sample metadata

Fill in Sample metadata

SCAM and CONVERT a BACKGROUND

VUESCAN is not installed.

Connected ZOOSCAN : Zooscan not connected

USER MODE

[SCAN a SAMPLE

CONVERT & PROCESS scanned SAMPLES in batch mode

Press CANCEL to eXit cHiECK the process using segmented images

SELECT PROJECT !Z\\Zooscan_prmedname_anO‘l v

SEPARATION of touching objects on selected vignette

EDIT the SAMPLE and FRACTION metadata

Press CANCEL to EXIT Zooprocess

SWITCH temporarily to ADVANCED mode

OK Cancel
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& SCAM PROCEDURE X

QUIT VUESCARN (if open) before proceeding

i Ccancel

— Pay attention to this message

e Select the sample name. If your sample is barcoded and you have a connected reader,
you can use the dedicated option at the end of the sample list.

4 SCAN PROCEDURE version = 8.20 X

Project : projectname_sn001

SELECT the SAMPLE to be scanned |- w

EIARCODE SEARCH

oK Cancel

e Then, follow the instructions that pop up on the screen. In Zooprocess, type in the
proper fraction name “d1”, “d2”, “tot” or user defined according to the fraction when
asked.

4 SCAN PROCEDURE version = 8,20 X | by

The corrected Fraction Id is ; tot

Project : projectname_sn001

Sample : sampleid1 = Press YES if correct.

= Press MO fo change the Fraction Id.
Already scanned fraction for sampleid? :

Enterthe Fractionld (41, a2, other) ||| DO NOT press CAMGEL Il

Mo | Cancel

oK Cancel
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e Fill in the form. Do not forget to fill in any useful comments for the analysis. Do not
use special characters. For “scanning operator”, fill in “firstname_lastname”.

d Project : projectname_sn{01

Scan Id : sampleidi

Fraction Id : tot

Fraction min mesh {pm)

Fraction max mesh (pm)

999999

Fraction spliting ratio x (15x)

Remark on fraction (no special char I}

-

SubMethod

Scanning operator

OK Cancel

e Carefully follow the instructions in the Zooprocess window to start the scan of the

sample (one scan only).

B
File Edit Font

Guidedmode=0
StartupTip=0
HOffset=5240
YOTffset=4016

Options=1

Fontsize=7

Raw Image Size= 375 Mo %
< >

Fichier Edifion Numériser Profil Image PDF Aide

Vs gansamb

Eviét  Sgiecion | Fme | Coeur Soe | Préférences Zone recadrée
~
Optors | pefessianneies v
Tache: Vers ictier v
Souce:[a7s v
veose: | Agst ]
Documert | Couteur v

ument [ A4 (2102

B/t Auto ~
Résoivton oe rapercis | Auto v
Rézcivton s numérsaten: | Avio T

Retaton automatiave: (]

Optionss

Aparss

Appuyer sur Apercu, ajuster la boite de découpe puis Num... | Entrée: HP Laserlet M476 - A plat (Réseau)

DC¢C &

4 e 3

File Edit Image Process Analyze Plugins Window Help

Bojalol-4l+JAlaolz] |0]4]a]7]n]z]s|]

4 PLANKTON SCANNING PROCEDURE v.2.20 X

DO NOT CHANGE ANY SETTING (window size) in VUESCAN !

1) Switch ON the Zoosean (if not dene yet)

2) Checkthatyou have placed the large transparent frame

3) Place the sample into the Zooscan fray

4) Launch VUESGAN

5) Selectthe proper light (usually BOTTOM)

6) Click on the PREVIEW button in VUESCAN

7) Checkyour image (No white strip, no bubble, no organism on the OD refy
8) Click onthe SCAN button in VUESGAN

9) Press OKin this menu

PRESS OK below just after pressing SCAN in VUESCAN |

{6k}l cancel

Résultats; 2550x3507 pixels 300 dpi 216x297 mm 20,1 MB
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— Wait 30 seconds between the preview and the scan. Do not forget to press OK in Zooprocess
after pressing scan in Vuescan. Do not touch any key of the keyboard during the scan to avoid
modifying the scan settings. Avoid any vibrations on the Zooscan that may disturb the water
surface on the tray.

4 OPERATING MESSAGE X

QUIT Vuescan application (when scan ends)

— Pay attention to this message

Example of “d1” scan for <200 um net mesh (large fraction > 1000 um)
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Example of “d2” scan for £200 um net mesh (small fraction 100 - 1000 um)

Example of “tot” scan for >200 um net mesh
1]
& ;
" .
] : \
A3
t.' ,~: /,.‘ ’,.—
%
' o < i
£ {
rd i
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ADDITIONAL INFORMATION
e Three files will be found in the “_raw” folder of the project at the end of the scan. The
filename consists of the sample name followed by the fraction name (sample_d1.*).
- The TIF image (16 bits) will be processed later using the “"CONVERT & PROCESS

scanned SAMPLES in batch mode” tool in the Zooprocess main menu (see Chapter 8).

- The meta.txt file provides information (metadata) on the sampling method (e.g.,
sampling site, net dimensions, tow, volume) and on the sample preparation for the
Zooscan (e.g., pre-filtering and subsampling ratio). It summarizes the information
contained in the sample and scan tables stored in the meta folder of the project.
- The log.txt file records information on the scanning method (parameters).
® The scan_header.csv file records all scanning information in the Zooscan_meta folder.

—_— e = = = = = = = = =

| Zooscan_meta

e

. |!4_;: rooscan_sample header table.csv [completed)
.

4| zooscan_scan_header_table.csv (completed)

| Zooscan_scan
Zooscan_scan\_raw folder:

1
i
Lo

* raw img .tf (16 bits) T*I _faw

* log. txt b _logtxt

* meta txt L metatxt
e mm TS m T s L 2 e _Faw_1tif

In order to evaluate the quality of your scan, you can check the weight of the image files
which must be equal for all scans.

=| wp220240108_d1_1_log.txt 15/01/2024 11:21 Document texte
Scan 1 =l wp220240108_d1_1_meta.txt 15/04/2024 16:18 Document texte 1Ko|

2| wp220240108_d1_raw_1.tif 15/01/2024 11:21 Fichier TIF

El wp220240108_d2_1_log.txt 15/01/2024 10:57 Document texte 2 Ko
Scan 2 =| wp220240108_d2_1_meta.txt 15/04/2024 16:18 Document texte 1Ko |

| wp220240108_d2_raw_1.tif 15/01/2024 10:57 Fichier TIF 518 }

71 wp220240115_d1_1_log.txt 19/01/2024 18:22 Document texte
Scan 3 =] wp220240115_d1_1_meta.txt 15/04/2024 16:18 Document texte 1Ko

| wp220240115_d1_raw_1.tif 19/01/2024 18:21 Fichier TIF Ko
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39.00

157.00
39.00

39.00

6.4 How to place objects correctly on the ZooScan?

During the convert and process (see Chapter 8), there are several stages, including detection of the
edges of the frame and segmentation of the objects. These two stages are presented briefly here to
explain the consequences of the positioning of the objects.

6.4.1 Frame edges detection

This processing is done after normalisation and before background subtraction (see Chapter 8).
What Zooprocess does: in each of the 4 dark blue areas, it calculates the grey level averages which
become its 4 references. It then measures the mean grey level in the smaller light blue rectangles.
When the values are less than 5% of the grey level reference, Zooprocess considers that it has
detected the edge of the image.

) 260.00 .
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157.00

39.00

39.00

39.00

For these reasons, you should not place:
1) large organisms in dark blue areas, as this can distort the detection of the limits of the frame
due to a truncated reference measurement
2) long organisms placed parallel to the blue rectangles in their zone, as they may be confused
with the edges of the frame
260.00

46.00 41.40

v

69.00

o h
w
%
S

I.

4 4.00

i

I

We do recommend that you print this target (Appendix 2) to scale on transparent paper to check
the placement of your objects before scanning.
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6.4.2 Images segmentation

When Zooprocess was created, the computers did not have enough RAM to process the entire scan
image during segmentation. A split method was therefore applied. Zooprocess considered 60% of
the width (in green) and then detected the objects in this area. It then emptied the RAM and
considered the other 60% on the other side of the scan (orange) and detected the objects. This
means that there is an area (the hatched area: superimposition of the green and orange areas)
corresponding to 20% of the scan where the objects are counted twice. Zooprocess detected the
duplicated objects automatically and removed them from the analysis.

This method is still used today because we want to be able to reprocess the old scans and get
exactly the same results.
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The consequences are that if a large object is located through these three zones, it will not be
detected as it touches the sides of both right and left images.

It is thus recommended to place the large objects in the middle of the ZooScan halves.

7. Recover the sample after the scan

PROCEDURE

® Remove and rinse the transparent frame with a squeeze bottle above the scanning tray
to recover all specimens that may be attached to it.

e Remove the sample from the tray by gently lifting the ZooScan. Clean the tray with a
squeeze bottle of fresh water or filtered seawater to prevent losing specimens and avoid
contamination between the different samples.

® Prepare another sample or clean and dry the scanning tray using fresh water if you end a
scanning session.
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8. Convert & Process scanned samples in batch mode

The image processing can be performed immediately after the scan if you use a powerful
computer, or it can be done during downtime such as at night or during lunch, as it takes about
10 minutes per scan.

It is very important to process the scanned images as soon as possible after their acquisition
or at least once a day. This process allows you to quickly check (see Chapter 9) that the
background and samples have been correctly acquired, helping to avoid discovering problems
later and having to rescan many of them.

PROCEDURE

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not open it
twice (if you do, close all Imagel occurrences and restart it).

[
é File Edit Image Process Analyze Plugins Window Help
» B Qox|ol< 4+[x Al 2| [0]4]8]7]7] 28>
M}d" Opening: C:\Zooscan'zooprocess.bd

e Select your project and choose the “Convert & process scanned samples in batch
mode” tool.

_é ZOOPROCESS version 8.23 @ XK i ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12 wl X

ZUEROCE S /UL A VUESCAN is not installed.

for Imaged version 1.410
Connected ZOOSCAN : Zooscan not connected

Laboratoire d'Oceanologie de Villefranche sur mer

Project: ZWooscan_projectname_sn001
CNRS - Sorbonne University

marc.picheral@imev-mer.fr

SELECT PROCESS | Fill in Sample metadata v

hitp:lipigv.imey-merfr —
Fill in Sample metadata

Please refer to ZooProcess and Imaged if used for Publication
SCAN and CONVERT a BACKGROUND

http:firsb.info.nih.govijindex html USER MODE

SCAN a SAMPLE

VUESCAN is notinstalled.
Press CANCEL to exit cHECK the process using segmented images

Connected ZOOSCAN : Zooscan not connected . . )
SEPARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata
OK Cancel
SELECT PROJECT }Z'\\Znnscan_pmjectname_sntl[l‘l ~ 44

SWITCH tempaorarily to ADVANCED mode

Press CAMCEL to EXIT Zooprocess

: OK Cancel

e Select “Convert AND Process Image AND particles (images in RAW folder)”. It is
recommended to keep the default settings for the process: click on the “OK” button.
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_é PROCESS (Converted) Image v. 8.20

Project: test_traces_noires_sn173

- Select "Convert AND Process Image AND particles (images in RAW folder)” for the initial process of a sample and for the reprocessing after a separation (default option).

- Select "Process again particles from processed images to include SEPARATION MASK (images in WORK sub- folders)”
in case you added separations on an already separated and processed sample.

SELECT PROCESS OPTION Convert AND Process Image AND particles (images in RAW folder) |~

Convert AND Process Image AND particles (images in RAW folder)

0K Cancel

é BATCH IMAGE PROCESS version : 8.20

Project :test_iraces_noires_sn173

Images CONVERTED using default parametres

Switch to ADVANCED mode for more options !

IMAGE TREATMENT PARAMETRES

0D process option = Measure 0D and remaove right side of image
Border= CLEAR

Background subtract= closest

Image process = natural

PARTICLE TREATMENT PARAMETRES
Threshold = 243

Min ESD (mm)= 0.3
Max ESD (mm) =100

[¥ SAVE thumbnail images of organisms & Ecotaxa table?

Switch to ADVANCED mode for more options |

Cancel

e At the end of the process, a Zooprocess window appears with a “Normal END...”
message. Click on the “OK” button and the main menu is displayed.

MNormal END of CONVERT & PROCESS Images and organisms in batch mode process
To control process operations, open file
Sulvi_20211028_1609_log.txt

in
Y:\\Zooscan_ project
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ADDITI

NAL INFORMATION
The resulting files are saved in the _work and Pid_results folders.

The *.pid file is a unique file that concatenates log.txt, meta.txt, and meas.txt (a table
containing all objects as rows and their measurements as columns). The measurements
that might be used to compute the size of the objects are Area, Major and Minor (where
major and minor refer to the axes of an ellipse with the same area of the object
measured). These measurements are in pixels and the pixel size documented in the *.pid
file. Other measurements correspond to variables of shape and texture used for
automatic recognition, as well as the position in the tray. Note that the PID file is
automatically copied to the PID_Results folder of your project.

Since the Zooprocess 7.22 version, vignettes of scanned objects are extracted by default,
and an “ecotaxa_*.tsv” file is created. Both the vignettes and the TSV file are imported
into the EcoTaxa (http://ecotaxa.obs-vlfr.fr/) application for predicting and classifying the
organisms. The TSV file contains all data and all useful metadata from the PID file (see
below).

The resulting files remain compatible with the old Plankton Identifier and XnView tools
but we DO NOT recommend continuing to use them. You can contact us for assistance
with importing your existing classified samples and projects into EcoTaxa.

| Zooscan_scan
i

| PID_process
| _raw -
b _work L Learning_set
L _raw_1.if ! e
- :r- | Pid_results
| Zooscan_scan |, mm wrne_dat1.pid
i
L) _work
sample
multiples_to_separate {empty) ZOOSC&H ChE"Ck
ecotaxa.... tsv -i- -
H i
L i i ! ..
= Ximagesipg L. =] Suivi_20230425_1204_log.txt
1o W . _dar].pid = = =
weviee_ | DR TRE
ceeee_IMIEAS. T
oo _MIELA XL
g woene_MskLgif
-0 _out] gif
_BB...._vislaip
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http://ecotaxa.obs-vlfr.fr/

Description of the standard initial kground and im r

SCAN and CONVERT Background
(normalization)

_________________________________ | W
/Ir hd \ \] 1 i \
1 1 1 e !
1 hd | 1 g 1
1 ] 1 p ® 1
1 [ I e N < I I 3~ & 1
1 IS ! 1 4 & 5 1
1 - 1 ! o 1{"@- 1 i 1
1 B, P e s e mmm e mmmm—m— N 1 ~ |
1 1Y 1 \ 1 /Fay 1
1 Zooscan_back folder: | \\ 1 N i h 1 <-,:. > 1
1 . - | B 3 | 1
1 Zooscan_back folder: normalized blank | N # . " o ' I ~ 1
: ¥ blank img .tif (16 bits) img .Lif (8 bits) ! N : fein | : Zooscan_scan\_work folder: :
L logtxt _ _ _ _ _ o _____Jd___ ‘ _ _Io_g:t%t _______ : A : y *  processedvisimg.zip (8 bits)
ﬁ Zooscan_scan\work subfolder: ——» <  outlinesimg gif :
"I processed visimg .zip (8 bits) : : ¢ log. txt {+++) |
1 log. txt {+++) \ 1 meta.txt !
: meta.txt 1 : pid.dat1 ,
| : | meas.txt |
_______________________________ :_ 1 : multiples_to_separate folder |
Ir \I \ v ST EEEEE s E T ) (since 7.18) |
1 ; \ : : f 1 ecotaxa.tsv (since 7.18) :
: \_{ : ) S /‘{\_ : : vignettes .jpg (since 7.18) |
! -4 e E A o ! '
1 . \ ! r"ﬁ' | 1 !
I e | 1 Y I 1
I & \ ! : e e e e e e e e e !
1 1 1
1 1 1
, Zooscan_scan\_raw folder: : | Zooscan_scan folder: |
! raw img .tif {16 bits) | : normalized img .tif {8 bits) :
: log. txt ! I 1
1 ! !

Minimum digital archive

— The operations “CONVERT”, “IMAGE PROCESS” and “PARTICLE PROCESS” are all performed by
the “Convert & Process scanned samples in batch mode” tool.

9. Check the process using segmented images and verify the number of images

After any image processing, you must check your process using the dedicated checking tool:
“Check process using segmented images”.

PROCEDURE

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not open it
twice (if you do, close all Imagel occurrences and restart it).

ki
é File Edit Image Process Analyze Plugins Window Help
A [Efel=qi~lP-AE JNVNCEN IV VAV AL 1PN JEAR 1id
M‘F‘J Opening: C:'\Zooscan'zooprocess.bd
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e Select your project and select "CHECK the process using segmented images".

i ZOOPROCESS version 8.23

X i ZOOPROCESS for ZOOSCAN version 8.23

ZOOPROCESS for ZOOSCAN

for Imaged version 1.410

2024/03/12 wl X

VUESCAN is not installed

Connected ZOOSCAN : Zooscan not connected

Laberatoire d'Oceanclogie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr

http:/ipigv.imev-mer.fr
Please refer to ZooProcess and ImageJ if used for Publication

http:firsb.info.nih.govijfindex html

Project: Z\WZooscan_projectname_sn001

SELECT PROCESS  |Fill in Sample metadata

Fillin Sample metadata

SCAN and CONVERT a BACKGROUND

USER MODE
SCAN a SAMPLE

WUESCAN is not installed.

Connected ZOOSCAN : Zooscan not connected

COMNVERT & PROCESS scanned SAMPLES in batch mode

Press CANCEL to exitg

SEPARATION oftouching objects on selected vignettes

SELECT PROJECT !Z.\\ZuUscan_pru]ec{name_snﬂﬂﬂ ~

EDIT the SAMPLE and FRACTION metadata

Press CANCEL to EXIT Zooprocess

SWITCH temporarily to ADVANCED mode

oK Cancel

: Cancel

e Choose the scan you want to check.

i Check segmented images v:7.20 X

Project: projectname_sn001

SELECT IMAGE to check

Press SPACE bar to close the opened image AMD ends the checks !

CLOSE the image to open another image fo be checked !

OK Cancel
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e The opened image (“sample_msk1.gif”) shows whether the background was properly
extracted from your image, (i.e., no saturated areas, with many dots). You can also
evaluate the number of aggregated organisms in this image.

(T — "
o T T —
. - ). - ’
“\ : - 4 ’ ‘\ y
= \ \s i r ) . '.
~ . 3/ \ ”
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' . 4 i
T | ']
3y £ / 4 P .
\ ¢ \
"Ny ( -
' L ( S
" o in : _ - {
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[ o . %
* L
- - ' o h N
OK NOK

Some typical reasons for poor-quality images:

>
->
>

vl

Too many organismes,
Too many very large organisms or poorly positioned,

Poor background (e.g., dirty, condensation, insufficient water) => in this case, all
samples of the same day (processed using the same background) present similar
issues,

Poor sample quality (e.g., dirty, condensation, insufficient water),

Insufficient delay between the preview and the scan of the sample.

e After checking, this window appears indicating that your scan has been “just checked”. You

can either close the window or choose another scan.

§_. Check segmented images v:7.20 DS

Project: projectname_sn001

SELECT IMAGE to check.

sampleid1_tot_1:justchecked -~

Press SPACE bar to close the opened image AND ends the checks !

CLOSE the image to open another image to be checked !

< Gancel
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ADDITIONAL INFORMATION

_'\ checked_files.txt - Bloc-notes

The list of scans that have been checked can be found here Fichier Edition Format Affichage Aide
List_of_checked_files

All scans must be checked. ) wp2202401e8 d1 1 20240307 1746

| Zooscan_check wp220240108 d2_1 20240307 1746

! wWp220240115_d1_1 2024@307_1746

checked files.txt Wp220240115_d2_1 20248307 1746

wp220240122_d1_1 28248307_1746
wp220240122_d2_1 28248307_1746
wWp226240129_d1_1 28248307_1746
wp228240129_d2_1 28248307_1746

IMPORTANT

The number of images (individual vignettes of organisms) created indicates the quality of the
fraction chosen with the motoda for scanning : sample with insufficient or excessive number of
splits. Therefore, please check the number of images in the work folder after the process.

Here are the rules applied at the PIQv:

When 'sample_net_mesh' >= 500 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' subdirectory must not exceed 1500.

When 'sample_net_mesh' >= 500 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' subdirectory must be between 500 and 1500.
When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' subdirectory must not exceed 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' subdirectory must be between 500 and 1500.
When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FracID' = tot or 'FracID' = plankton and
motoda_frac strictly equals 1:

— The number of .jpg images in the '_work' subdirectory must not exceed 2500.

When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FracID' = tot or 'FracID' = plankton and
motoda_frac is strictly above 1:

— The number of .jpg images in the '_work' subdirectory must be between 1000 and 2500.

If the number of images is too high, the only valid justifications that we use at the PIQv with the
ZQC tool are :
=> algae_soup,
=> boray,
=> sediment for muddy, sandy environments (estuaries, freshwater, etc.),
=> bloom of a particular species that have a tendency to aggregate (e.g. genus Coscinodiscus),
and small transparent species (e.g. Noctilucaceae).

If the number of images is not correct, you need to delete the scan and redo it.
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10. Sort “multiples” and separation using selected vignettes of multiples

The so-called “multiple” images are images containing touching objects with an organism and
another organism or non-living object. These images can impact the resulting abundances and
biovolumes. This is why a further manual separation on the image using Zooprocess is
necessary.

PROCEDURE

e Use File Explorer to check the sample folder (sub folder of the _work folder) for vignettes
containing touching objects and move them into the “multiples_to_separate” subfolder
(cut and paste).

Zooscan_projectname_sn001 > Zooscan_scan > _work > sampleidi_tot_1 > multiples_tn_separatel

y

e

multiples_to_sep  ecotaxa_samplei sampleid1_tot 1_ sampleid1_tot_1_
arate d1_tot_1.tsv 1jpa 2Jpg

sampleid1_tot_14,jpg sampleid1_tot_18)pg sampleid1_tot_34.jpg

f* ' A | ~

sampleid1_tot_1_ sampleid1_tot_1_ sampleid1_tot_1_ sampleid1_tot_1_
10jpg 11jpg 12jpg 13jpg

1mm

sampleid1_tot_77.jpg sampleid1_tot_88,)pg sampleid1_tot_102jpg

*®

. A

A - \

Tmm

sampleid1_tot_118jpg sampleidi_tot_124jpg sampleid1_tot_133jpg

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not open it
twice (if you do, close all ImageJ occurrences and restart it).

L‘
é File Edit Image Process Analyze Plugins Window Help
» 0 olc|ol<|al+[nAlaols] |7]4|a]7]h]z] 5>
Uiyt Opening: C\Z005can\zooprocess. it
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e Select your project and choose the "SEPARATION of touching objects on selected vignettes"

tool.

_é ZOO0PROCESS version 8.23

ZOOPROCESS for ZOOSCAN

for ImagedJ version 1410

Laboratoire dOceanclogie de Villefranche sur mer
CNRS - Sorbonne University
marc.picheral@imev-mer.fr
http:Apigv.imev-mer fr
Please referto ZooProcess and Imaged if used for Publication

http:/frsb info nih_govijfindex html

VUESCAN is not installed.

Connected ZOOSCAN : Zooscan not connected

SELECT PROJECT }Z\\Zoascan_projedname_snom ~

Press CANCEL to EXIT Zooprocess

_é ZOOPROCESS for ZOOSCAN

version 8.23

2024/03/12 w2 X

VUESCAN is not installed.

Connected ZOOSCAN : Zooscan not connected

Project: Z\Zooscan_|

projectname_sn001

SELECT PROCESS

USER MODE

Press CANCEL to exi

Fill in Sample metadata

Fillin Sample metadata

SCAN and CONVERT a BACKGROUND
SCAN a SAMPLE

CONVERT & PROCESS scanned SAMPLES in batch mode
CHECK the process using segmented images
PARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata

SWITCH temporarily to ADVANCED mode

OK Cancel

e Choose the scan you want to separate.

_é SEPARATION from VIGNETTES containing MULTIPLES  v:8.09 >

Project: projectname_sn001

This tool requires 3 mouse equiped with a ROLL button !

This tool make separation using the vignettes in the "multiples_to_separate” folders !

SELECT Image to process from the project

sampleidi_tot 1~

Cancel
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® Your scan and the first image to be separated appear.

4

File Edit Font

619 16416 15493 13882 96 171 1

~

4

File Edt Image Process Analyze Plugins Window Help
Dlola|ofE |+ Ala|ol2]_|¢]4]a]7]m]2]s|>]

Progress

171623 (Roll button to draw, Close vig. to END)

620 4633 18432 14054 41 113 11
6
6
4622414992 pvel it 35208
6
| 4 539_vignette (50%) - [m] X
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e (D With the mouse, click on the first image to be separated. Then, @ click and hold the
scroll wheel of the mouse to make a black dot appear in the upper left corner of the image.
@ You can zoom in or out using the + and - keys on your keyboard. The mouse pointer turns
into a cross, allowing you to create separation lines. Finally, click on the “Next” button.

4 539 vignette
53710 pixels; B-bit 475K

P

4 539 vignette
53710 pixels; -bit 475K

@
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e If you have made a mistake and want to delete it, @ click on the “Next” button, the next
image appears, @ click on “Preview” button, the “Erase” button has appeared, 3 click on

the “Erase” button : @ all your lines become grey as they are erased.

4 539 vignette
85x71 0 pixels; 8-bit; 475K

& 539 vignette

é 553_‘l¢’igneﬁe e [l x 85¢710 pixels; 8-hit, 475K

\} 87323 pixels; 8-bit, 91K

=

e Once the last image has been separated, these messages appear : click on

4 X

RUN the "CONVERT & PROCESS scanned SAMPLES in batch mode"tool to re-process the images.

Select the "Process again particles from processed images to include separation mask" option

d Normal END X

SEPARATION of touching objects on selected vignettes

40
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ADDITIONAL INFORMATION
Into your project, the “multiple_to_separate” folder contains the vignettes to be separated. After
the separation process is complete, you obtain a “sep.gif” file in your sample folder.
_| Zooscan_scan
L_ _waork
F sample
multiples_to_separate (completed)
ecotaxa..,..tsv

- = X images.jpg
_E L _dat].pid

vl EXE
L .._meastet
cee_MiELAEXE
voee_misk 1 gif
.._outl gif

- e sep.gif
L ;... _visl.zip

F wp2_b1_20230426_v_d2_1_sep.gif (6.2%)
4523x14892 pixels; 8-hit; 351MB

The “"sep.gif” file is a separation
mask that shows all the lines drawn
between the objects that were
touching each other in the images.
This mask will be superimposed
with the scanned image in the next
re-processing.
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ATTENTION

Even if there are no multiples in your scan, place at least one image in multiple_to_separate folder
and draw a line in the blank area when separating. This will allow the creation of a sep.gif and will
indicate that the entire procedure for this scan has been followed.

Here are the rules applied at the PIQv:

Always favour the rarest objects

ke
e

- DO NOT separate copepods, keep r.|e'ctophore and Salpida

-

=  Separate copepod, keep Chaetognatha

DO NOT separate large masses, separate only objects at the ends

LB P
. -

N

unidentifiable -> detritus
> Lost time

L1
£
— multiple<other

=

DO NOT separate tiny detritus/bubble

. —

= This is NOT a multiple

= This is a multiple

DO NOT separate colony or chain

- This is colony<Phaeodaria

- This is chain<Salpida
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11.

Re-process of the images to include the separation mask

It is necessary to restart a process to include the "sep.gif" separation mask in order to create the
new separated images and calculate their morphometric measurements.

PROCEDURE

e Open Imagel/Zooprocess or click on the Z icon if Imagel is already running. Do not open it
twice (if you do, close all ImagelJ occurrences and restart it).

4

| FTELE]

[

File Edit Image Process Analyze Plugins Window Help

B Qo)< <+ Alalo sl |¢]4]a]2hz]k ]

Opening: C\Zooscan'zooprocess. b

e Choose your project and select "CONVERT & PROCESS scanned SAMPLES in batch mode"

4 zooproCESS version 8.23 X é ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12 wl X
Z00PROCESS for ZOOSCAN
VUESCAN is notinstalled
for ImagelJ version 1.41c
Connected ZOOSCAN : Zooscan not connected
Laboratoire dOceanologie de Villefranche sur mer
CNRS - Sorbenne University Project: ZVWZooscan_projectname_sn001
marc.picheral@imev-merfr
e fuadmec SELECT PROCESS [Fill in Sample metadata -
Please refer to ZooProcess and Imaged if used for Publication Fill in Sample metadata
hitp:/irsb.info.nih.goviijfindex hitml SCAN and CONVERT a BACKGROUND
USER MODE

WUESCAN is notinstalled

Connected ZOOSCAN : Zooscan not connected

Press CANCEL to exi

SELECT PROJECT !Z\\anscaﬂfum]smnameisnﬂm ~

Press CANCEL to EXIT Zooprocess

Cancel

SCAM a SAMPLE

'[CONVERT & PROCESS scanned SAMPLES in batch mode

CHECK the process using segmented images

SEPARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata

SWITCH temporarily to ADVANCED mode

OK Cancel

e Choose the second option “Process again particles from processed images to include
SEPARATION MASK (images in WORK sub-folders)”.

_é_r PROCESS (Converted) Image v. 8.20

Project: amp_pnmir_2023_sn033

- Select"Convert AND Process Image AND particles (images in RAW folder)” for the initial process of a sample and for the reprocessing after a separation (default option).

- Select "Process again particles from processed images to include SEPARATION MASK (images in WORK sub- folders)"
in case you added separations on an already separated and processed sample

SELECT PROCESS OPTION

Convert AND Process Image AND particles (images in RAW folder) |v

Convert AND Process Image AND paricles (images in RAW folder)

OK Cancel
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e A window appears: click on “OK” button. Once the process is complete, a Zooprocess
window shows a “NORMAL END...” message. Click on the “OK” button, and the main

menu displays.

é: BATCH IMAGE PROCESS version : 8.20

Project : amp_pnmir_2023_sn033

Images CONVERTED using default parametres

Switch to ADVANCED mode for more options !

Normal END of CONVERT & PROCESS Images and organisms in batch mode process

To control process operations, open file

IMAGE TREATMENT PARAMETRES

0D process option = Measure 0D and remove right side of image
Border= CLEAR

Background subtract= closest

Image process = natural

Sulvi_20211028_1609_log.t«t
in
Y:\\Zooscan_ project

PARTICLE TREATMENT PARAMETRES
Threshold = 243

Min ESD (mm) = 0.3
Max ESD (mim) = 100

¥ SAVE thumbnail images of organisms & Ecotaxa table?

Switch to ADVANCED mode for more options !

Cancel

ADDITIONAL INFORMATION

The “PARTICLE PROCESS (using separation)” step allows to include the separation mask sep.gif,
create new separated images and calculate their morphometric measurements.

SCAN and CONVERT Background
(normalization)

w
D i L
Zooscan_back folder:
Zooscan_back folder: *  normalized blank
X blank img .tif (16 bits) img tif (8 bits)
log. txt log. txt
————————————— -\ aiaaeiiieiataieietell
v 1 .
¥ : 1
~Ng g £
g 0 N S
W T | - i
R [ feiee
Fig v
1
1
Zooscan_scan\_raw folder: : : Zooscan_scan folder:
raw img .tif (16 bits) 1 : + normalized img_.tif (8 bits)
log. txt : |

Minimum digital archive

Zooscan_scan'\_work folder:
Re-processed vis img .zip (8 bits)

Zooscan_scan\work subfolder: —— -+ outlinesimg gif L ' outlines img.gif

Zooscan_scan'\_work folder:
+  processed visimg .zip (8 bits)

processed vis img .zip (8 bits) 1 log. txt (+++) I:]i't;xtt)f:H)
v lop. txt (+++) : *+  meta.txt . id d;tl
meta.txt 1 pid.datl pid.
\ meas.ixt meas. txt
! o + multiples_to_separate folder
| *  multiples_to_separate folder o
(since 7.18)

ecotaxa.tsv (since 7.18)
*  vignettes .jpg(since 7.18)
Separation mask sep.gif

ecotaxa.tsv (since 7.18)

| 1
| 1
| 1
| 1
| 1
| 1
| 1
1 1 (since 7.18)
| 1
| 1
vignettes .jpg (since 7.18) : :
| 1
| 1
| 1
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_| Zooscan_scan

Lo _wark
! cample PID_process
N new *.jpg images are created and all files L. | multiples_to_separate {full} - Learning_set
.. . . . i o Lo P
containing information on the images are - ecotaa....tev S -L) Pid_results
e E. = X+ MNimages.jpg L. 48 . datl.pid (modified)
modified and updated. | @ .. data.pid {modified
| e _lOR txE
weee_Mmeas.txt (modified) Zooscan_check
o _meta.txt L. = Suivi_20230425_1204_log.tet
JWe . mskl.gif L-- = Suivi_20230425_1730_log.bet
L. e ..._outd.gif
- % ...._sep.gif
-8B ... _visl.zip

12. User/Advanced modes for a project

The “user mode” is set as the default when you create a project. It simplifies daily work by
limiting the options the user can access and preventing most possible manual errors.

After entering a project, you can switch to the “advanced mode” to access the configuration
tools and all other options by selecting the “SWITCH temporarily to ADVANCED mode” tool,
which is at the bottom of the options list.

_t,iz ZOOPROCESS for ZOOSCAN version 8.23 2024/03/12 wl X

VUESCAN is not installed.

Connected ZO00SCAN : Zooscan not connected

Project: ZWooscan_projectname_sn001

SELECT PROCESS  [Fill in Sample metadata ~
Fill in Sample metadata

SCAN and CONVERT a BACKGROUND

USER MODE
SCAN a SAMPLE

COMNVERT & PROCESS scanned SAMPLES in batch mode
Press CANCEL to exi{cHECK the process using segmented images

SEPARATION of touching objects on selected vignettes

EDIT the SAMPLE and FRACTION metadata 0K Cancel

[SWITCH tempararily to ADVANCED mode
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13. Final quality control before the importing into EcoTaxa

It is necessary to carefully check the sampling metadata, acquisition data, and process data before
importing into EcoTaxa.

We present below most of the criteria checked by the ZQC application available on the PIQv website.

13.1 Quality Control of sampling metadata

GPS points (for horizontal net, ensure that the GPS start point # GPS end point),
Sampling date and time : Record the sampling date and time accurately,

Zmax and Zmin of net: ensure Zmax > Zmin,

Substrate depth: ensure Depth > Zmakx,

Verify the consistency between the net type and net mesh size,

Verify the consistency between the volume filtered and the distance covered by the net,

Ensure the number of jars equals the number of barcodes.

13.2 Quality Control of acquisition data

Weight of background must be the same for all of them (see Chapter 5),
The number of sub-folders in work should be 3 times the number of files in raw,
Ensure consistency between the maximum and minimum sieve mesh sizes for d1/d2/tot,

Fraction motoda : follow the power of 2 rule and ensure d1 < d2, except in cases of bloom of
large organisms (include a comment in such cases),

Verify the spelling for scan_operator and submethod,
e Ensure the number of images is accurate.

Reminder of the rules applied at the PIQv (Chapter 6.2)

When 'sample_net_mesh' >= 500 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 1500.

When 'sample_net_mesh' >= 500 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 500 and 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1 and 'motoda_frac' is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 500 and 1500.

When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FracID' = tot or 'FracID' = plankton and
motoda_frac strictly equals 1:

— The number of .jpg images in the '_work' sub-folder must not exceed 2500.

When 'sample_net_mesh' < 500 and 'FracID' = d1+N or 'FracID' = tot or 'FracID' = plankton and
motoda_frac is strictly above 1:

— The number of .jpg images in the '_work' sub-folder must be between 1000 and 2500.
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https://sites.google.com/view/piqv/qc-tools/zqc?authuser=0

13.3 Quality Control of process data

Ensure the weight of raw must be the same for all of them (see Chapter 6.3),
Verify that the same frame type is used for all scans,

Check whether the process was carried out after acquisition (see Chapter 8),
Check whether the check process was carried out after process (see Chapter 9),
Check whether the separation was carried out,

Check whether the process after separation was carried out,

Number of images = number of lines in ecotaxa.tsv.
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Appendix 1 - Example of Logsheet

Point B - RadeZoo

Operator name

Date (DD/MM/YYYY) . o, [,
sea state (0-98) wind speed (kn)
Weather . . e
.............................. winddir. (°) ...l

Net type WP2 Juday-Bogorov Régent
Sample ID WP2...cevnennnn 1 T rgeeeunnnn.
Depth
recorded | ...l m | e m | m
Time
(UTChh:mm) |
Flowmeter | ... | s s
START .

lat. ........ e, lat. ........ e, lat. ........ ® e,

1 1 1

GPS (N/S) : (N/S) o (N/S) :

lon. .ooovee i lon. .ooovee i [o o P

1 1 1

(E/W) (E/W) (E/W)

speed (m/s) ......ccc...... speed (m/s) ......ccc...... speed (m/s) .....cccco.....
Cable lenght(m) ............... lenght(m) ............... lenght(m) ...............

angle ()  ............... angle ()  ............... angle ()  ...............
Flowmeter | ..o | s e
END
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Net type WP2 Juday-Bogorov Régent

Barcodes

* Each jar must have its own barcode, even if there are several jars for the same net (e.g. when
there is too much plankton in the cod end for just one jar).

General comments
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Appendix 2 - Edges detection scan zone
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