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I. Introduction

The main aim of the IPez program is to identify adult fish at the species level
using morphometric variables. The discrimination method of the program is based on the
morphological differences between the different taxa. For this purpose, a mathematical
treatment has been designed, based on Machine Learning techniques, which allows
identification of the best variables for differentiating between the different taxa at a
specific level (order, family, genus or species). Once these variables have been identified,
the most probable taxon can be estimated from the values for morphological variables of

the individual fish, using logistic regressions.

Identification can be carried out using the data existing in a file or by direct
interactive data insertion. In interactive identification, the identification of the order,
family, genus and species is complemented by a photograph that, particularly at the
species level, allows comparing the individual to be identified with the photograph in the
database. For each taxon, there is direct access to the FishBase web page, where there is

specific information about that particular taxon.

Besides identification, the program permits the measurement of individuals in a
convenient way, by connecting a digital calliper that automatically introduces the

measurements into a spreadsheet file format.
In short, the IPez program has the following functions:

1. Taking morphometric measurements of an individual in a rapid and
convenient way, instantly introducing the data from the calliper to the
computer.

2. Creating a data file that can be saved, and to which data can subsequently
be added.

3. Creating a different template for each type of morphological variable to be
measured.

4. ldentifying species using specific morphometric variables, by interactive
data input or from a file.

Viewing the list of all species and photographs included in the database.
Finally, there is a direct link to the FishBase web page for each one of the

orders, families, genera and species that are in the IPez database.
11. Configuration

In IPez it is possible to configure the language, the serial port for callipers without

USB connection and the way to update the database, photographs, images etc. of the



program. The following menu appears, when “Configuration” option is selected in the

main menu.

File  Identification Species | Configuraton | Help

& Language
& Serid port
F Remote Lpdate  »

11.1. Language

The IPez program does not work in a single language, but has a multilanguage
option. The following window appears, when the “Language” option is selected in the

configuration menu.

IPez * Configuration

Application language: Alternative languages in images, templates and help:
Code Language Code Language

P AR Amshic LI®ar  Arabic

g EE greergfn L% DE  Geman

@EN  English CIGEL  Gresk

PES Spanish PEN  English

P FR French PES Spanish

g S; {jalian L& FR French

SPT Pao?tﬁ;iie C1om  talion

S RU Eueckem (IETS Japanese

@ ZH Chinese e et Poruguese
O Rl Russian
O ZH  Chinese

EM English EM, ES

v Apply

The language you wish to work in can be selected at “Application language”, and

then confirmed by “Apply”, and the program is reset in the selected language.

At “Alternative languages”, it is possible to select the languages in which the
server will download images, templates and the help file when using automatic update.

Hence, it is possible to download files in one or several languages.

11.2. Calliper serial port



When a digital calliper is used with a RS232 connection rather than through a USB
port, the characteristics of the calliper and the port to which it is going to be connected
can be set up and saved, so that they do not have to be specified each time. Click on to
“Configuration” and then on to “Serial port”; the following window will appear in which

the characteristics of the calliper can be specified.

1PeZ * Conmguration

Fort: Froperties:

COr4
COok1

Baud rate: 400
Data bits:

Farity @ Ewven O Odd O Mane

Stophitss O1 O185 @z Oo

v Apply

It should be stressed that if the calliper is not always connected to the same COM

port, the port connection will have to be specified each time for the calliper to function.

11.3. Update management

The IPez database is continually expanding with the incorporation of new species.
The program allows the database to be updated in an automatic or manual way. To
choose between automatic and manual update, select “Configuration” and then “Remote

update”.

Fle Identificaion Speces | Configuration | Help
& Languags

F Serial port

8y Remoteupdate  » |40 automatic update
B Update managameant

11.3.1. Automatic update

The following window appears in automatic update, where by selecting the

“Activate” option, the program will automatically update each time it is started. In



addition to programming automatic update, the option “Do now” can be selected and the

program will be updated immediately without having to close and reopen it.

It is possible to define the number of “Downloaded files” for each update. This
option is particularly useful when installing IPez for the first time. The program
downloaded from the web page (www.ipez.es) does not have the photographs that are in
the database. Therefore, if the Internet connection is not very fast, the update process

could take a long time, and it is possible to divide the downloading over several days.

IPez ' Configuration [x]

% Server: | |

Automatic update:

[] Activate Downloaded files:

Do now [

v Apply

11.3.2. Manual update

The following window appears in manual update. If “Search IPez server” is

selected, all the new files will be shown and can be downloaded to the computer.

EH’EZ * Remote update E‘@@

Rernaote update:
Type File: Language Ciate Size = |
B rrmage Abramites eques.jpg Er 10/12/2007 4:04:34 1797578 Bytes
®lj1mage Abramites jpg EM 09f12/2007 22:56:12 1743407 Bytes
B trmage Acanthostracion quadricornis.jpg EM 24/03/2008 18:18:24 1158823 Bytes
@rmage Acanthostracion.jpg EM 24/03/2008 17:55:24 1104516 Bytes
@ 1rmage Acestrarhynchidae. jpg EM 27/03/2008 11:15:08 420922 Bytes
@ 1rmage Acestrorhynchus abbreviatus.jpg EM 27/03/2008 11:19:52 441063 Bytes
@) 1rmage Acestrarhynchus lacustris.jpg EN 27/03/2008 11:03:04 272863 Bytes
@ 1rmage Acestrorhynchus microlepis.jpg EM 27/03/2008 11:17:06 381421 Bytes
@ 1mage Acestrarhynchus.jpg ER 27/03/2008 11:11:30 300085 Bytes
S 1rmage Achiridae jpg EM 16/02/2008 18:09: 16 2424660 Bytes
(@7 ana Nekir e linazh e dnn i 22UNABONE 1190008 IEOQING A rtac Bt
Operational
Filter ‘ ‘ Downloaded files:
File type: | All M =] 0 files (0 Byies
@ ‘A I — ‘ Eé)\ Search IPez server (0 Byes)
i It b = ” 7
Londiana e e e :ggﬁ Update selection @ Update all ﬁd Cancel
Results:
8E3 files found; 241 updatables (361.251.040 Bytes) X Close




Among the different options of the menu, it is possible to select only some files

and then click on “Update selection” or to go directly to “Update all”; thereby

downloading all the new files available.

The most practical choice is to leave the default option “All” selected in “File type”,
so that all the files of IPez can be updated. In the “Language” option, it is possible to
specify that only the files in the language that IPez is working in (“Application default
language”) are to be downloaded, or alternatively “Multiselection” can be chosen. In the
latter case, the program will find in the server all the files of the selected languages in

the language configuration menu (see section 11.1).
I11. Templates

The “Templates” section can be accessed from “File”, as is shown in the following
window. In this section of the program, templates can be created, which are a sequence
of images that show the measurements to be taken. It is a useful tool that makes
measuring fish morphometry easier, although it can also be used to measure any other

type of organism.

iqIPez 1.0

File | Identfication Species  Configuration Help
R
2§ Open

&
¥ Ext

Templates... ||

Once in “Templates”, the following window appears, where a template can be

created, edited or deleted.

COX)

m IPez - Templates

It folder
WFLIER

T

[7] Lituyed Bathshos ol

ele and maorays) and Ophidifomes (Cusk aele).ipl
[¥] Cephalaspidemorphi (Lampreys)ip|

B Crasiz new template | 2

15082008 12,442 1E04,/2008 18....

08092000 10:..
03072000 B5...

Tempilates
12 Templotes in folder
Templatz Crented Changed Comments Full pah
[#] Batoid fishes.ipl 15/05/2008 17:44:23  15/09/2003 18:. CAPEZIPLEN Eodoid fishes.ipl
9 Shorks ol V56008174423 210600813, CAPEZNPLENSharks.ipl

CAUPEZYPLEMLefcyod lafishes ipl

Bighirrynoed lafeshess ipl 162008 18 CPE APLENRighi-yed flall
[ Lophitan i) il TN 00EE 12 CARE ZPUER L ophuloeme
(2} Myeini (Heseyf 1 i CAFE TP R yini (o
Actinopten/gi nned fishaz) ips 080872000 &1 CHPEZYPLIEM\ACtinoptanygi Hinned fishes).ipl

CHPEZYPLIEM\Anguilliormes (Eals and morays) and Ophidiformes (Cusk ealz)ipd
CAPEZYFLEM\Cephalaspidomanphi (Lampreys).ipl

[¥] Holocephali (Chimaeras)ip 06/07,/2008 10... CAPEZTYPL\EN\Holocephal (Chimeeras).ipl
[#] Syngnathiformes (Pipefishes and seahorses)ipl 15052008 17:44; 1600200819, CAPEZYPLIEM\Evngnathifomes (Fipefishes and seshosses).ipl
[ Sarcopterygi (Lobe-fnned izhes)pl VU008 17:4423  1609/2008 79 CAPEZYPLIENSaIcopsengil [Lobe inned fishes) ipl

R




There are a series of templates already defined for fishes that belong to the class
Actinopterygii, for those in the orders Pleuronectiformes, Anguilliformes, Ophidiiformes,
Lophiiformes and Syngnathiformes of the class Actinopterygii with a morphology slightly
different from the rest of the fishes in that class, for the Batoid fishes and sharks of the
class Ellasmobranchii, for the class Cephalaspidomorphi, for the class Myxini, for the

class Holocephali and, finally, for the class Sarcopterygii.

Using the buttons indicated in the following screen, it is possible to display the

information from the files of each one of the templates.

I IPez - Templates

Seoctod tomplate

Measunoments

Code  Descriptan 5
Total length

Temglales.

i e hip of the snout ba the ongin o e eye
angth

Tamplat Crostod Changad oo, Ci b Full path
Snpse s e i Ll L L s thes 5 o thed SROULIG the [ss1 Branchis)

) Bataid £shos ipl 15/06/2008 17 44 16/09/2008 18
| 15/06/2008 1744 21/06/2000 13

Reload the list of existing

templates N Lt A

res (Eels o
laspidemaonph

d fin, 2ero, i ong or ||

Tra UG72u0g 10 g T
31744 16/09/200819 32 CUPEZ
1744 1ENG200R 10 3 CAPFRE

tarnes (Fipafishes snd
gii (Lobe-finnad fishas)

of e pehic
ol 18

Display the information
about the measurements
included in each template

caudal in ol its baze
. rogih ol e frst doesal fin -
< »

Asgocinted imaga:

Display the information
about the template files

@ Edi lernplate "6 Creote new template |3 Delete templote ENIE Close

Information can be obtained about their content and, if modifications have been
made in the number of existing templates (for, example if a new template has been
created), it is possible to reload the new list of templates in the “IPL” folder, which is

where all the templates that are being generated should be saved by default.
I11.1. Creating a template

When “Create new template” is selected the following window is shown, where a

sequence of morphometric variables to be measured can be defined.

In the sequence of variables included in the template, the code assigned to the
variable and the description of the variable can be indicated; it is also possible to assign

an image to a morphometric variable, so that it can be seen on screen.

The image is imported into the template by clicking on the button “Image”, and it is

possible to import file formats, such as jpg, tif, wmnf, emf, etc.



By clicking on the button below with a question mark, it is possible to select

whether or not the images associated to each variable are shown on the screen.

m IPex - Template

Date crected
1]
Lnst modscation

Choice of showing or not
showing the images associated
to the template

The variables will appear in the same sequence as they were introduced. The
order of the variables can be changed after they have been introduced by using the

arrows on the left of the screen.

Any of the variables can be eliminated by positioning the cursor on the variable
and pressing the delete key. Several variables can be eliminated at the same time
selecting the variable in “Delete”; once “Save” has been selected, the template is

recorded excluding the variables selected for deletion.

It is also possible to insert a comment into the template and reload the
characteristics of the last template saved at “Reload template”, if the modifications that

have been made since the last time the template was saved are not wanted.

111.2. Editing a template

Once a template has been created, it can be edited by going again to “Templates”
and “Edit template” to make the changes. Variables can be deleted, new variables
introduced, while the descriptions of variables, the associated images, the order of
appearance of the variables etc. can all be modified. Therefore, any template can be

modified using template editing.



I1V. Measurement of morphometric variables

The created templates make it possible to take fish measurements using the
sequence of morphometric variables that has been defined in the template. To do this, go
to “File” and then select “New” to create a new data file. The first thing to appear is the

following window, where the data file has to be assigned to the relevant template.

IPez - Select template:

Buscar en: |L:_Z'EN v| 3 e Er

Y Actinopterygil (Ray-finned fishes).ipl

\_-\a§ [ Anguiliformes (Eels and morays) and Ophidiformes (Cusk eelshipl

Documentos Batoid fishes.ipl
recientes [ Cephalaspidomorphi (Lampreys).ipl
= Holocephali (Chimaeras).ipl
@ Left-eyed flatfishes.ipl
Lophiformes (Anglerfishes.ipl

Mysini (Hagfishes.ipl
Right-eyed flatfishes.ipl
Sarcopterygi {Lobe-finned fishes).ipl
Sharks.ipl
B syngnathiformes (Pipefishes and seahorsesiipl

Escritario

Mis documentos

Iis sitios de red

MNombre: ‘ o ‘ I Abrir }

Tipo: ‘IPeztemp\atE:s("‘.ipI) "‘ ’ Cancelar ]

Once the template is selected, the following window appears, where it is possible
to introduce the data manually or with the calliper. Each time that the cursor is
positioned in a column, the image associated to the variable to be measured is shown.

When the value of a variable is taken by default as zero, no associated image appears.

[TH1Pez - Individuals fils

'_“:'f”_T Date crastad 1201072008 135810 e
0-2006.ipf Lnat moddficanan: 127100008 140524 i b A el
hn tE Memeuramant aneneintad image
Code M1 M2 M3 M M5 -~ Daseriptian
LA n [mscan foiis 1) 52,07 oA 5,55 1.4 3 Longitud estandar
2 §30,00 45015 166,78 a2z 40,45 .
7
5
[}
&
s Reassign templates
ir -
= b
19 N
b
4
15 L,
I8 \
18 | -~ I
18 . . I 1
) It can be activated to emit a sound : !
= when the data is sent from the calliper : !
2 1 I
S 1 !
ra 1 1
1 i
H | r
2 1 !
& | i
29 L, ol
0 - - L
4 *
Comments: Edition control: Mrosee
B At Mites: 5 %
b 1 S
=] S | 2] L gt it & Russsign ervplste [ saveas | ¢ [ Ciota




At the bottom left of the screen, the arrows indicate the direction in which the
data are to be introduced. The position in red on the above screen shows the arrow
towards the right, which indicates that once the data are introduced it moves to the
following column within the same row (different variables are measured for the same
individual). If the red arrow is the one pointing downwards, this would mean that once
data were introduced it would move to the next row within the same column (the same
variable is measured for different individuals). Hence, the same measurement can be

taken for a group of fishes or all the measurements can be taken for the same fish.

The program also allows the reassignment of a new template to the data. For
instance, when data are being taken about flatfishes and then another type of fish is also
to be included in the same data file. In “Reassign template”, a new template can be
selected. In addition, it is possible to automatically save data after a certain period of

time, thereby, not wasting time repeatedly having to save data.

Small changes can be made, such as to copy and paste the content of a cell, but if
the templates are to be used like spreadsheets, the template has to be opened with Excel
or TextEdit. As is shown in the following screen, to do this the cursor is positioned on the
name of the file and, by clicking the right mouse button, a small window appears where
the data file being generated with Excel or TextEdit can be opened, and the data editing

facilities available in either program can be used.

ez - Individuals file

?:T 3 ] Digitnd Calipar & [y e— -.-..J'H Sme s | [« Ciose

Other changes that can be made without having to open Excel are to undo the last
data that have been introduced. To delete the last data inserted simply click on “Undo”.

If changes prior to the recording are to be deleted, click on the button next to “Undo”,

10



and the following window will appear,

deleted from those already introduced.

[ iPaz « indwiduais file

where it is possible to choose the data to be

|- [&FX

Fie
o Diste cromied. 12/1/2008 1388 10 JemEa
Fssere Last meoefication 12102008 14 1812 A L - .y
Incarhunis m e fie Weasrwmant sisassind mage
Code Ml Mz M3 Ma [} & Descretion
] a luvcer W70 | se07 [T =55 [Ix] Distanicia prrpeniSailar del borde superior del ofo infersor ol perfl wsperior
(3 =oo0 | +=s [N
5
‘
5
&
r
L
5
)
1
12
1
14
15
18
1
"
)
o
Eid
tca
25
M
Fel
2
7
o
o
0
‘
ole] s ]| 2] Clos EJ :-mwnwnua][a Goveas ]4 .;M'}- Ciose

Changes can also be made to

suppose an error has been detected, or a variable

the template from the data file. For example,

is to be deleted or a new

morphometric variable entered. Position the cursor on the name of the template, in the

top right of the screen, double click on

the template name and the template will appear

on the screen, as is shown in the following window. The necessary modifications can be

made and, once saved, the new changes will appear included in the data file currently in

use. It should be stressed that these

changes also remain recorded in the modified

template and, therefore, if a new data file is opened with this template, it will include the

changes made.
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There is a possibility of adding the data up while working, whether they are
introduced with the calliper or manually using the keyboard. Suppose that a
measurement is larger than the maximum the calliper can measure. In the bottom left of
the screen select “Sum” and each time that data are introduced with the calliper or
keyboard, they are added to the previous data. When “Sum” is selected, data delivery by
the calliper does not automatically send it to the following cell and, therefore, this has to
be carried out manually with the mouse or the keyboard. Once positioned on a new cell,

start the adding process again from scratch.

It should be emphasized that the “Sum” button has to be deactivated for the
program to stop adding data and move automatically from cell to cell. If it is not
deactivated or the cell is not changed, the data will carry on been added. Moreover, the

addition can be activated or deactivated by simultaneously pressing the ALT and S keys.

Finally, the program is designed for use with different types of callipers. If a
calliper with a direct USB connection is used, the data will be directly introduced to the
data file once they are sent by the calliper and move automatically to the following row

or column, depending on the type of movement selected with the arrows.

It is worth mentioning that for some callipers with direct USB connection to laptop
computers, the number control must be activated, by simultaneously pressing the Fn and

Num Lock keys to be able to send the data.

If the calliper has a RS232 connection, “Digital Calliper” should be selected even if
the computer is connected to a cable that changes the connection from RS232 to USB.
The following window will appear, where it is possible to define the port to which the
calliper is connected and its properties, as specified by the manufacturer. These
properties can remain recorded by default for when the same calliper is used in the same

port, without needing to redefine them.

IPez * Calliper parameters

Faort: Froperties:
ggm? Baud rate: 4800
Data bits: i &
Farity: (@) Even () Odd () Mane
stophitss: O1 O15 @2z Oo
[] Set as default values v QK. H X Cancel

To know to which port the calliper is connected, go to “Control panel”, then
“System”, followed by “Hardware”, and “Device manager” within that window and,
finally, into “Ports (COM & LPT)”.

12



V. ldentification of species

One of the most important aims of the IPez program is to make the identification
of adult fish individuals easier. In the following screen, it can be seen how it is possible in
the “ldentification” menu to identify a species, by direct interactive data insertion or by

using data from a file.

r4IPez 1.0

File | Identification | Species  Configuraton  Help
Interactve identification...
s]  Identification from fle..

For both forms of identification, interactive or based on data from a file, a series
of morphometric variables have to be measured. These are detailed in the Appendix at
the end of this Help manual. This Appendix includes all the types of measurements for
the fishes belonging to the class Actinopterygii, for those in the orders Pleuronectiformes,
Anguilliformes, Ophidiiformes, Lophiiformes and Syngnathiformes of the class
Actinopterygii with a morphology slightly different from the rest of the fishes in that
class, for the Batoid fishes and sharks of the class Ellasmobranchii, for the class
Cephalaspidomorphi, for the class Myxini, for the class Holocephali and, finally, for the

class Sarcopterygii.

V.1. Interactive identification

The following window appears in the section “Interactive identification”, where the
program will request the different morphometric measurements that have to be

introduced for each one of the levels to identify the order, family, genus and species.

The first task is to select the type of fish that is going to be identified, left-eyed
flatfishes, right-eyed flatfishes, sharks etc. The measurements can be introduced by
keyboard or by using the calliper. The procedure for introducing data with the digital

calliper is the same to that used for templates. Hence, digital callipers can be used that

13



are directly connected to the USB port and activation of the calliper will not be necessary,
but if digital callipers are used with a RS232 connection, it will then be necessary, as

previously explained, to activate the calliper and to define the type of calliper used.

[ IPez - Interactive Identification

v liformes, Syngratiiformes, Lophaformes and Opfideormes)|

.......

The measurements that have to be inserted to identify each level, order, family,
etc., may change as more species are introduced into the database. The program will
adapt to the new situation involving the new species, by searching for the measurements
that give a better differentiation of the different taxa within each level. When the

program updates, all the modifications are automatically incorporated.

Once all the variables are introduced, click on “ldentify” to proceed with
identification of each one of the levels. When at any level the measurements inserted do
not coincide with any of the taxa in the database, the result will be “unidentified”, and
information can be obtained about the most probable taxon and which measurement

deviates from it.

On the other hand, if there has been positive identification, that is, if the order,
family, genus or species is identified as belonging to one of the taxa in the database, the
most probable taxon to which that individual belongs will appear. If a photograph is
available, it will be shown together with information about the taxonomic characteristics

of the species.

14



In addition to identifying the order, family, genus and/or species, available

information about any of the taxa can be accessed in the FishBase web page, by simply

clicking on the relevant taxon, as shown in the following window.

[ IPez - Interactive Identification

Fish npe: Idaradicatice Salect
| SS9, Oder  Parciormes i 2
| k: Femily,  Pomacarshidae Famity. | - K]
oy y _ Garus  Pomacarthus Ganug |[Pamacantus w [x]
" G " secces Pomscarthus sreuens Spacies. | ST v
Memsuremern sssocinled image
= ® Do o
The information available for
each level can be accessed in
— FishBase
[ =] Dorsal fin with 9
- spines and 31 to 33 soft rays
S, ;‘.1_
=3 < Candal fin emarginate with
Misasurimpris Juvenil
sosureme Value
Black with yellow bars
Paosierior caudal-fin
edge clear
Both large and small scales present,
very irregularly acranged Yellow stripe on forehead crosses
Inside of peetoral fins yellow mouth, ending on chin

To make identification easier if you already know the order, family and/or genus,
there is a direct access that allows the taxon to be specified, without having to insert all
the variables necessary for identification at this level. Only the taxa available in the

database appear, not all the taxa that exist at that level.

[} 1Pz - interactive identification

Oriter | EERE w [x]

Famity | Carcharhnidng w [}

Geni: | =]
5]

Direct access for
specifying the order,

/_,( familv and/or genus

o -

<3 nall 4

e A

— W

e —_ N
A\\ ] =2 \:75‘\\/ - b

> [ | <

i (3] T Ot e




Once a level has been identified, for example the family, the photograph

associated to that level can be seen on the main screen, if it is in the database, while the

figures for each one of the morphometric measurements required to identify the next

level continue to appear on the “Interactive identification” window.

[Z3/Pez 1.0 Prochilodontidas
B lderefcaton  Speces  Configuraton  Hip

[ iPez - Interactive Identification

Upon protraction these

Falciform or spatulat lips form an oral disk = ﬁ% Order  Characifomus Ovelor | TR v

5 S— Famiy  Frochdodonlicas Pty | TSR v ([w]

teeth movably ) encircled by teeth Py ey <
attached to the lips = e a9 Spoces

1 @

Measurement associstad image

Ity

The teeth converge

towards the lateral

The two tooth rows 4
in each jaw are

Deseription
Standard length

Image

variably separated
from each other
proximate to the

symphysis

Relatively
large
scales

V.2. Ildentification from file

With this option, it is possible to identify species by introducing data into the

program from a file. There are two important differences between “Interactive
identification” and “ldentification from file”. In the former, it is only possible to enter one
individual at a time, while in the latter a list of many individuals can be all simultaneously
identified. The disadvantage of this second method is that the 32 variables indicated in
the Appendix have to be available for each individual, whilst in the former less variables
are required, because IPez makes a single selection as only one individual is being

identified.

In the previously described “ldentification” menu, on accessing “ldentification
from file” the window shown below appears. The name of the file with the individuals to
be identified is entered into this window. This file can be one generated directly using
some of the templates and that has an “ipf” file extension, or it can be a file generated
using Notebook or Excel with a “txt” file extension. Later on, there will be a description of
how to set it up. In the IPez folder C:/IPez/Docs/Help/ES, there is a file called

“ldentificar.txt” that can be used as an example.



Once the file is specified, it is possible to open it with Notebook or Excel, in a rapid
and convenient way using the buttons marked on the screen, and to make the necessary

modifications to the file.

[ 1Pez - tdeniification from file L X
Cata
Irgua il

ajla®

Code Dbt Femiy Ganug Species Comenents

Button for identifying
the file access path

Choice of opening the file
with Notebook or Excel

=}

Finally, prior to identification, it is necessary to indicate in what line is the header
where the codes of the morphometric variables are indicated, which should have the
format M1, M2, M3, M4......M32.

LEIP:: - Identification from g
Data
Input file

Specify on what line are the identifiers of the

morphometric variables

Haader ling position in input file: 1 &

Identification
Status: 14 lines analysed (of 14), 14 valid entries
[

Indridunts

C.  Order Famity Genus Species Comments

@1 Scopasniomes  Scopaenidas Helicolenus Helicolenus dactyiopterus dact/lopterus

@2 Porcifarmes Labridas Syrphodus Symphadus baillani

B3 Ferclonmes Labs Labr s

B4 Lamnitormes Isumsg Isurus guymnchus

ms Frionace Fricnace glauca

-1 Posibly Rapdas (M1 3 susraga: n=71)
@7 ¥ Puassibly, Rapdai (M11 < smage: n= 71}
ms Moenkheusia  Moenkhausia legedura

@9 P ! \ mataro

-1 Pyrhuling Pyrhuling Insts

mn : HiEnonemus puncistus

(=} Eiger eECRny

@1 Arestroshynchidae  Acestorynchus  Acestrorhynchus microlepis

@ Cangridas Conger Canger congar

Chutput fily
A folder can be specified where the file with the
result of the identification is saved -

As shown in the previous screen, the result of the identification is obtained, and if
some individual was not identified at any level, the most probable taxon or taxa is
indicated, when the probability of belonging to a taxon is higher than 0.2, together with
the measurement that is outside the range for that taxon/taxa. In addition, information

appears about the number of individuals that are in the database of that taxon. It could



be that this measurement was badly taken or that, due to the small amount of data for
that taxon, the mean is not representative and, therefore, the measurement does not
deviate from the taxon because it was badly taken, but because the amount of data for
that taxon is insufficient to be able to correctly take that measurement for that particular

taxon.

|4 1Pez - Identification from file

iderification

Stotus: 14 lines analysed (of 14), 14 vaid erires

I

Inghidusts

C. | Owdor Fastiily Gonus Spocios Commnts
@1 Scopaeniommes Scopeenidee Hebealenus Hebcolenus dectioptens dectioptens

@2 Porcifomes Symphadus llor

Isurus. Isurus ooy
Frignaca Frionnce gl

] Commen names
S Mwp
Moenkhauna Moenkhousia lepdura
Fatamatygon  Patamatngan mata
Fymbuiing Pymrbuines Isets
Henonemus Hinongms punciatus
Eigenmancia  Eigenmansis virascans
Acpsrorynchus  Acestrostynchus microlopis

Unidentfied pibdy: Fapdae (M11 » marage:n = 71)

duibdy: Rapdae (M11 < sverage. n=71)

Umdenthed

[B13 Characiformes T
@14 Anquilfomes Congridas Canger Canger conger

Oiutput il

(8]
x Close

When the cursor is positioned on any of these lines, by clicking on it with the right
mouse button it is possible to obtain information about common names (if the
identification process has reached species level). After selecting common names, the
following window is shown, with the names of that species as they appear in the FishBase
web page, as well as in local languages and in the indigenous languages of different
countries. These names can be ordered by common name, by where the name is used,

and by language.

IPez ' Common names of species...

Species:
Labrus bergylta
Common names:
Order by @ Commaon name O Used in O Language
Ballan wrasse a
flhzores |s. English
sl of ban English
o2 Spain English b
UK English
Bera
o Japan Japanese
Berggylt
i Denmark Danish
ﬁNDrway MNorwegian
Berggylta
ﬁSweden Swedish
Berggylte
i Denmark Dianish
Bodiao
— A
=] Fesults: 47 elements found




By selecting “Images” it is possible to see the photograph of the order, family,

genus and/or species, if it has been identified and the photograph is available in the

database, then the following window will appear.

[ iPez - Identification images

Identiication
Perciformes
Labridae

8 Labrus

Labrus bergylta
Image

Dorsal fin

‘P‘““" 18-21 gof¢ part of dorsal

| Ii fin higher than long

Very variable colours and pattern

When it has not been possible to identify a particular taxon, the images then

appear of the last taxon identified, as is shown in the following example.

mll’ez - Identification images

Identification
@) Ordar. Fisjformes
8
Image
Anacanthobatidae Dasyatidae Gymnuridae
h
)
Hexatrygonidac Myliobatidac Plesiobatidac
Potamotrygonidae Rajidae "" Rhinobatidae Urolophidae

> [w | <



The species distribution map can also be seen, if it is available in the computer as

“Local” or in the database of the “IPez Server”. If it is available as “Local”, the map will

appear as shown in the following window.

[T 1Pez - Species distribution map
Species:

Labrus bergyits

Map

Availabilty

Local

If the map is not available in the computer but is available from the server, it is
possible to view it and download it from the server and when closing the map it can be

saved in the computer if required.

[ iPez - Species distribution map

Species
Labrus bergyla
Mep

If “Delete downloaded images from

the server” is selected, the map will

not remain recorded when the

computer is closed. If it is not

selected, when the map is closed it Choice of viewing the
will still remain recorded in the map by downloading
computer and the next time it will it from the server
appear as “Local”

Availability

s [ o)

Pez server Delete downloaded images from the server [¥] Download from IPez server




As previously described, it is possible to save the file with the results of the

identification. Clicking with the right mouse button on the created file, it can be opened

with Excel as a spreadsheet and the result of the identification is obtained, as shown

below.
TORRE [ Bt = Bt - L Tdertificados - Microsof Excel - B'x

— loo | Insefar  Diedo depdging formolas Dalos Aeder Ve W=

e R TR R Generst ¥ G B S (TP gy gy

—'' < Copar = - 3 melerar -
FOON it coparformare || M & B c|[tE e e A [BE W W[ 0 S Combuary centrar - 23 - %) %l cu::::‘:lg’"’":‘":':;" ‘;‘:;;‘_" ot Ll BT ?r’:::[ w'e“:'::‘:r_
Fortapameles foente hnescin Tameca Eatilas Cekin Moficar
8 Cosdal i
A B C D E F G H 1 I K ﬁ

i Codigs  Orden Familia Génaro Ezpecie Comentario

2 1 Seorpacniformes Scorpatnidae i Heli i

3 2 Pereiformes Labridee Symphodus Symphodus bailloni

< 3 Perciformes Labridae Labrus Labrus bergylta

5 4 Lamniformes Lamnidae Isurus Isurus axyrinchus

] 5 Carcharhiniformes Carcharhinidae Prionace Prionace glauca

7 [ Rajiformes Rafdae Mo identificado

8 7 Rajifarmes Rajidae Mo identificade Posibles: Dipturus [M11 < media; n = 12)

9 a Characiformes Characidae Chalceus Chalceus erythrurus

10 9 Rajifarmes Potamotrygonidae Potamotrygon Potamotrygon motaro

11 10 Characif . Lebiasinidae Pyrehuli yerhuling laeta

12 n Siluritormes Trichomycteridae Henonemus Henonemus punctatus

13 12 il i Ej i Eigg ia virescens

14 13 Characiformes Ao hidae Ac hu: Acestrorhynchus microlepis

15 14 Anguilliformes Congridas Conger Conger conger L
16

17

18

19
20
1
22

To create a file with a “txt” format from Excel, simply save the file

as “TAB-

separated text”. In this file, the first column should indicate the code that has been

assigned to the individual and the following columns should include all the previously

described measurements. There is no limit for the number of files, so that all the

necessary individuals can be identified.

oty am
| moo | bselw  Ditefio dephgina  Férmulss  Dafos  Mevsae  Visla @ -5 x
= & Conar =y i & .t e — E Auosuma «
i Catbn S A W | o | R Ajustar s General - : B ¥ s ]
B ha o (] e r A
Pegar No# § - E - A [EE RS S combinary comrar - |5~ % o A Farmatn  Dar farmaio Extilos de  Incertar Eiminar Formato Ordense  Buscar y
= ¥ Copaerformuto — -~ 3 rondicianal = eome tabls = reida = - - - L Barar = binrar o salpricaar =
Panapapeies Fueme anneanon " Mumero Estilos Cobcdas Mod#car
Al v 3 | Codign x|
A Bl G D E F G H | i K L M N o P i
1 M1 M2 M3 M4 M5 Mé M7 ME Mg M13 M14 M15
2 1 26, 22 03 21 is 9,1 9,1 10 11,4 16,1 124 74
3 2 21,1 19 05 27 13 64 57 65 83 10,3 89 44
4 3 239 2 04 28 15 75 71 15 90 12 10,4 66
5 a 160 125 33 as5 18 61 445 a0 90 58 60 28,5
6 5 95 7 165 215 19 34 23 194 48 295 L] 10,5
7 6 S84 25,7 9,1 63 18 179 153 7 04 322 o 0
a 7 736 8,2 133 355 o o
9 8 3 0.2 01 o4 09 o7
10 9 EEL] 156 10,7 . |G P - 17,8 0 0
1 10 29 02 01 . g 02 08 07
12 11 73 04 0,1 . s e 1 07 11 13
13 12 7,85 02 0,15 Bresciors jf;ta 0 0 o 0
13 13 2215 26 0,18 ey 05 185 415 56
1y
15 14 73,519 3,009 0,206 Documentoe | [CIPTepertes 0 57,661 14,958 0 a
16 i Jentifcados
17 qmrc D ickntfes
g™ sitios do
18 Qe
19
20
21
22
23
24 tombra da archivo: [ [agnfea v
i: Guardar Coma 1001 | e feumitad por tabulationis) -
27 —
[ ] Co=)
29
30
31
3z
W4k W Identificar 70 T
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V1. List of species

The “List of species” can be accessed from the “Species” menu. This list includes
all the species recorded in the program for which data of morphometric measurements

are available and, therefore, they can be identified.

The species are arranged by classes, orders, families, genera and species, and are
alphabetically ordered within each level. If a photograph is available in the database, it is
possible to see the photograph for each one of the levels (order, family, genus and

species) in the small window and in the window of the main menu.

The most important characteristics that identify the family, genus and species are
included in each one of these photographs. At the order level, photographs are shown of

all the families in the order that are in the database.

The program can search by scientific names and by common names. In both
cases, it is possible to search at all levels (selecting “Any”) or at only the level of order,
family, genus or species, or even a combination of 2 or 3 levels, quitting the selection
“Any” and selecting the search levels. If “B” is selected, the program searches for
coincidences at the beginning of the word, if “M” is selected it searches for coincidences

in the middle of the word, and with “E” it searches for coincidences at the end of the

word.

{_mlﬂe: * List of species in the database

Classificatian

@ Gobmsoalormes ~ Order Scorpoendomes
® Gymncitamas Fari 5 n
@ Lamgric iy Scorpenidas
L] Genus: Scorpaena
L
o Spacay Seorpaans eerla
@
b I
Lol
L
L]
L]
Somrch Uipital pit
present Verti
Ely sciontice. comman i eriical seale rows
% By scionticoams | ) By camman name bt
B Levet [ any Ordar Famil Genu Spacias
Rasults
Dader
™ Scomeaniames
Famity
 Scorpaanides
Genus
o Scomeena Modify the on
Anterior mandibular  Seales clemoid, peetornl fin
Species screen d |Sp| ay " pores separate Base and chest naked
1 Scomsans plunied

o Scomeens parcus
[ Scomeans scrota - .
e Cutanous tabs

present on
underside of head

8 -




At the button indicated at the bottom left of the above screen, the display of the

on screen search can be modified to a different format, which is shown on the following

screen.

(=

[ IPez - List of species in the database

Classification

@ Goblesociomes | Order Scorpaeniformes
® Gymnotiformes
@ Lasinfomie Farmily: Scorpeenidse
@ Lophiformes Genus: Scorpeena
@ Ophidiformes
Species: Scorpaens scrofs.

® Osmeriomes
© Oseoglossiformes
@ Fercitomes e
@ Plevronectionmes

@ Scopesna plumien
@ Scorpeena porcus
@ Scorpeena scofa

& Trachvscomin bl

Search Occipital pit
present

Vertical scale rows

By scientific nems
1% & By common name rical sl 1o
DE{' ope @8 OmM Q€
) Level [ Any Ordear Farmily Genus Species
Resulls
Laval Moda
|doder  Scomeeniomes
M Family  Scopeenidee
MGenus  Scorpeens

| 4 Species  Scorpsena plumieri
| ™ Species  Scorpeena porcus

M Species  Scorpeena scrola
/ Anterior mandibular  Seales cienoid, pecioral fin
pores separate hase and chest naked

T Cutancous tabs
resent on

underside of head

M Close

iy

By clicking the right mouse button on the photograph of the species, besides
being able to see the species distribution map as previously shown, all the common
names can be obtained as they appear in the FishBase web page, as well as in local
languages and in the indigenous languages of the different countries. These names can

be ordered by common name, by the countries where the name is used, and by

language.

Orclar

Family:
Ganis Scorpnenn
Spacias Scoepnenn scrofn

Scompaenides

Cammen names
@ Scomesna Chrclor by ) Comman nemt ) Used in O Language
@ Scompeens plumien

@ Scompanne porcus Bigscale scorpionfish

= * ?‘:f'F"_“"“““ ot ffice Englih
imchernmin Do Engith
Soarch
i Cabracho Vertieal scale rows

By scinntic [
& by scienttic nema | By comman neme Fewer thian 50
[—$| ey &lspain Sparish
B e Blay - : Cantarilho-leghimo

et i C=pe vorde Foruguess

Moda .
§ Cappans
Scampagniames

Scopagnidag nary Faiinn

Cop-roig .
e dspain Caislen Modify the on
screen display

Carneiro
Cepe Verde Potuguas pectoral fin
b naked
“

Chamoco e x
@ Fsuhs: 90 slemants found
T prescat on
undershde of hend




As before, the screen display can be modified to the format shown in the following

window.

Classleation
© Geaaseatermes & Oner Seoepnaninman
& Gymneitanmas
® Lamprioemes Ll
© Lophifommes Ganws Storpasn
© Ophiditamies
@ Osmestomos Speces JoNpasne soruly
Dstacgiossnamas
© Percdamss
anechtames Spacks
aknonitames =
Scorpeen
= @ Scopaiommes
= @ Scompsenidss Correnart names
icclony - .
o cm:-:ms Chrdlar by (® Common name O Used it O Lencringe
s plumisn
T — Camman parme. Used in Lenguage -
#Digecale scoepicafich Souh Alrica Enghth
BBgucale scompionhish g Erglh
= lCabrecka Spain Sperish
Sawc
- o Cape Verde Paruguese
0 5y scientic name | f) By common nams r haby ialian “r;“"' wh-_lrgm
[ Spain Catalen ewer than 3
seompa £ Cape Vards Fanuguess
S 1| Cape Verde Creci. Ponu
B wevet [ Any Chder iy A  Bupdioza Haka Maltase
Rasults ECpudde taly elian
Cpudderea haly halian
Lo LT cousdn Tty ttnlinn
o Crder  Scorpaendornes ek Crastia Crostien
& Fomily  Scorpaneidan e ccampona Spain Spanish
it:::;s S:K::::;\: — 4 rapate da pedra Spain Galician
S 5 o rosnama Cape Verds Cracle, Paru
4 Speces  Scompasma porcus Galnha Cape Verde Poruguese
o Species  Scopasns sexoln Gainherdormar Cape Verds Pauguese
Gatinotn Spain Spenish
Carcape da Medeira Cape Verde Creote. Py
Garcenn de madeira Cape Varda Cracia, Foru
B Crocsskub-shompioemis Senth Aica Atiksans
EGrata Mearny Garmamy Geeman
41Grofer Duschankact Garmnan Gierrian, R
: Fasults: 90 elemerts found
T present on
underside of hesd
(=] Resuits 6 elemerns found ]
[ﬂ x Close

When searching by common names, the information can also be ordered by the

names, by where they are used, and by the language to which it belongs.

[ IPez - List of species in the database

Classilicahion

= & Crdar Lamrdarmeas
18 Actncateng

P a— Famey e The information available for

1 smobranchi Genus Alogias .
St i e each level can be accessed in
< @ Alopidas .
4@ Hpies Ve FishBase
@ Alopiaa superciicaus

@ Alopias vulpious

@ Lermides

Search
0 By scientiic name | f By common name

EYES @8 OM OE

@) Comman name 2 Usedin ) Language
o /‘ —m: .
Snnut short - ~
b~

First dorsal fin closer to
pelvic thin to pectoral fins,

Eyes rather small

o Spain Spanish Aloping vupines
Zoira

o Conaryls Spanizh Mlopins vuipines

o Conaryis Spanish Alogins superchiosus
™ Cuba Spanigh Alcping warpins

M Paru Spanich Albrda wulpas

o Perugal Fotuguese  Alogins vipras

4 Spain Spanish Alogins vulpres

1§ Speain Spanish Allrdm wulpes

1 Spain Spanish Aloping il
o Spain Spanigh Aleias supeiclioius by

&l o)

As shown in the above screen, the FishBase web page for that taxon can also be

accessed by clicking on any of the levels (order, family, genus or species).



lopias vulpinus, Thintail thresher: fisheries, gamefish - Windows Internet Explorer

! - B e v fehDase org/Summany spacesSummany. php 71D = 25 358 genusnam £ = AR spaciesnam e=vUpILE | | X Flie
e R |55 @ sphma thure, Born.. |8 floplas vpins, Thi., b - ) o - oreiona v ) Heramenes ~

Alaptes vulp e
Mors iny | s dinfo | Mais ird | Fishwstchars: Add your obisnation | Attach your web 5ita to this page | MEWT Upioad your BRGESS & WEEGE for this fish | Fahiiase
English | Espaol | Portugus { Br, Pt ) Fransis | Deutsch | Italisno | Nadarlands | @fEses | BT | More Languages...

y dae 4 2 o Advertisemen
,_-I.fo_pm.? vulpinis =
Thintail thresher Vo ca RN i
Alopias vulpinus (Bomaterre. 1788)
Family: Alopiidae (Thresher sharks) piceare {Alvul mlijpr) by Bsmanow LV
Order: Lanmiformes (mackerel sharks) “
Class: Elasmobranchii (sharks and rays)
FishBase name: Thintail thresher
Max. size: 760 em TL (male/msexed; Ref. 6885); 549 em TL (female); max. published weight: 348.0 kg (Ref. 40637); max.

reported age: 19 years Purt mag |
Envirenment: pelagic; oceanodromons (Ref. 51243); marine; depth range 0 — 550 m

Climate: subtropical; 677N - 48°5, 180°W - E

Importance: fisheries: commercial; gamefish: ves; price category: high; price reliability: reliable: based on ex-vessel price for this species
Resilicnce: Very low, minimum population doubling time more than 14 vears (K=0.1; tm=5-7; tmax=1%; Fec=2-4)

Vulnerability: High to very high vulnerability (72.78), based on Lmax and K (Ref. 59153)

Distribation: Cosmopolitan in temperate and tropical seas (Ref. 6871). Western Atlantic: Newfoundland, Canada to Cuba, Gulf of Mexico, Venezuela, Brazil to

Gazetteer Argenting. Eastern Atlantic: Norway and British Isles to the Mediterranean, Morocco, Ghana and Céte d'Tveire; alse Cape Province, South Africa. Indo-
Pacific; scattered localities from the Gulf of Aden and East Africa to the Hawaiian, Society and Fanning islands. Eastern Pacific: Canada to Chile.
Population considerad reduced (R) in the US Atlantic waters; lower risk/conservation dependent (LR/CD) in US Pacific waters: data deficient (DD in the
rest of Atlantic and rest of Pacific (Refl 12451), Highly migratory species, Amnex | of the 1982 Convention on the Law of the Sea (Ref, 26139).

Morphology: Diorsal spines (total}: 0 - 0; Anal spines: 0. A large thresher with relatively small eyes, curved, narrow-tipped pectoral fins, a narrow-tipped caudal fin,
and a conspicuous white pateh over the pectoral fin bases (Ref 5578). Second dorsal origin well behind the rear tip of the pelvie fin (Refl 559). Upper
Iobe of candal fin very long and strap-like, about as long as or longer than length of rest of shark; lower lobe short but well developed (Ref. 13570).
Brown, grey, blue-grey, or blackish on back and underside of snout, lighter on sides and abruptly white below: a white area extends from the abdomen
over the pectoral-fin bases; pectoral-, pelvic-, and dorsal fins blackish, white dots sometimes present on pectoral-, pelvic-, and caudal- fin tips (Ref.
13570).

Biology: Coastal over continental and insular shelves and epipelagic far from land (Ref. 30573, 43278, 58302), Oceanic although most abundant near land, pelagic

Finally, there is an option that allows viewing the photographs in different
languages. If the cursor is positioned on the photograph, and then the right mouse
button is clicked on it, the multilanguage option appears as can be seen in the following
screen. This multilanguage option is also available for the photographs that appear in the

main menu.

st of species in the database

Classification
@ Cichlidas A | Order Percifarmes
@ Conyphaenides
@ Echensidas Family Labndse
@ Ephippides Genus: Lobrus
® Epigonidee
@ Gempylidas Species Labrus midus
@ Geneidae |
@ Gobidas | mage
@ Haemulides
@ Istiophoridas |
@ Kyphosidas |
= @ Lobridas
@ Coris
@ Halichoeres
® Labmus ' Males: head and frant of hack Soft part of dorsal fin
i biuc marked with green, body ond longer than high
W Labuus baryi fims yellow or orange with blue stripes
@ Labrus modus and blatches an hack, sides and fins,

B Svmohndus ~|
Search \

% By scienific nome | By common name

labrus: @8 OM OF

b Level: ] Any Order Family Genus Spacies
Results: More thun 25
Level Node scales around eye More than 3 scales
o ke *" on internperculum Male
Genus shus
™ Species  Labrus beraylite
o Labrus midls Females and juveniles: arange, pink

or bright red with 3 black blotches on back

Female

Results 3 elements found Izl

In the multilanguage option, the following window appears detailing the languages
in which this photograph is available and whether the photograph is in the computer
(“Local™) or is available in the server. When it is available in the server, the photograph
can be seen in that language. To do this, position the cursor on the image to be

downloaded from the server, and then click on “Download from the server”.



Classfication

L] - Ordder ¥

: é Famy Labridas

@ Ephippidas Gorues Labeus

@ Epigonidan

@ Gampyidas Specn Labrus midus
o

@ Gabica

® Haeenuidae

8 Issephondae
@ Fyphosidan
= @ Labricas

1. Position the cursor on the
image to be downloaded

TGt el aveilebie
ot yat ssilabia
Mot yet sailabia

Local

Seerth

&) By soentacname | By comman nam

(5] s b Vel

B s Blaw of || @# N el lecls

Fesuls & Hotyot awsiloble

Tomi Nodo o ot yel avsilabie e
B Fo i

e e b2 2. Click to download the e pink

hies om buck.

image from the server

& Dewnload from [Fez server

Female

E Resuls 3 elemens lound m
(=] [ Cleze |

By clicking on the “Select” button and then on “Close”, the photograph will then

appear on the “List of species” screen, as shown in the following window. It would be the

same process in the main screen.

[ IPez - List of species in the database

Classification
@ Cictivae ~ Onder Purcifomus
Fomiy Labidor
Gienus: Labrus
@ Epigonidan
@ Compyidae Spavien Labrus mivug
@ Gereidan
@ Gobigas e
® Haemuidne
@ Isicphendas
@ Fyphovidas
= @ Lebndae

@ Cans

® Halchosres
= @ Labaus Machos: eabiesa v frente del dorsn nzu] con Parte Hlanda de la alcta

4 dursal mis largn que alta
@ Labrs borgyas mnnchis verdes, cuerpo y uleins amarillo
® m Wt cum rays s manchas e el
A @ durea, laterales v aloras
®_Semphn

Sverch
1 By sciontic rame | ] By camman name

In.'m;: @s Ow OEF
B

Lovat [ Ary Crder Famit Genus Species /
Rasudts Miis dle 25 evcaman Mg de 3 eseamas
T T alrededar ded oo ¢ ol interapérculo Macho
o Ganug Lahns

o Species  Labrus barg,in
HM Hembiras y juveniles: naranja, rosa

u
vaja hieillange can 3 ninchas negras en ol darsa

>

Hembea

4 Resuits: 3 elemnerts found (%]

Using the same procedure, the photographs can be viewed in other
languages without having to record them in the computer, in other words, using

less computer storage space. However, if the photograph is to be inserted in the



computer, simply do not select the option “Delete images downloaded from the

server”.
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Deactivate the delete option

Quitting the multilanguage menu in this way, the photograph will remain recorded
in the computer. The next time that this photograph is accessed, the version of the
photograph in English will appear as “Local”, that is, saved in the computer, whereas

previously it was only available in the server.
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VII. Appendix

VI11.1 Class Actinopterygii

For all species that do not belong to the orders Pleuronectiformes, Anguilliformes,
Ophidiiformes, Lophiiformes and Syngnathiformes, which have their own templates that
are described later, the measurements used for the identification of individuals are the

following.
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Measure 1. Standard length.

Measure 2. Distance from the origin of the mouth considering the centre of the

premaxilla to the edge of the eye.

Measure 3. Perpendicular distance from the upper edge of the eye to the superior

profile.
Measure 4. Perpendicular distance from the lower edge of the eye to the inferior profile.
Measure 5. Maximum diameter of the orbital cavity.

Measure 6. Distance from the origin of the mouth considering the centre of the

premaxilla to the origin of the dorsal fin. Zero, if there is no dorsal fin.

Measure 7. Distance from the corner of the mouth to the origin of the dorsal fin. Zero,

if there is no dorsal fin.

Measure 8. Distance from the origin of the mouth considering the centre of the

premaxilla to the superior insertion of the pectoral fin. Zero, if there is no pectoral fin.

Measure 9. Distance from the origin of the mouth considering the centre of the

premaxilla to the superior insertion of the pelvic fin. Zero, if there is no pelvic fin.
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Measure 10. Distance from the corner of the mouth to the superior insertion of the

pelvic fin. Zero, if there is no pelvic fin.

Measure 11. Distance from the origin of the dorsal fin to the superior insertion of the

pelvic fin. Zero, if one or both fins are missing.
Measure 12. Length of the base of the dorsal fin considering all dorsal fins and pinnules.

Measure 13. Distance from the origin of the dorsal fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the end of the last dorsal fin or pinnule to the origin of the

pelvic fin. Zero, if one or both fins are missing.

Measure 16. Distance from the end of the last dorsal fin or pinnule to the origin of the

anal fin. Zero, if one or both fins are missing.

Measure 17. Distance from the end of the last dorsal fin or pinnules to the origin of the

adipose fin. Zero, if one or both fins are missing.

Measure 18. Distance from the end of the adipose fin to the origin of the anal fin.

Zero, if one or both fins are missing.

Measure 19. Distance from the end of the anal fin including the pinnules to the base of

the caudal fin. Zero, if one or both fins are missing.

Measure 20. Width of the caudal fin at its base.

Measure 21. Length of the longest dorsal fin radius, including modified rays.
Measure 22. Length of the longest pectoral fin radius, including modified rays.
Measure 23. Length of the longest pelvic fin radius, including modified rays.

Measure 24. Length of the base of all anal fins including the modified rays of spines and

pinnules.

Measure 25. Length of the longest radius or pinnule of the anal fin, including modified

rays.

Measure 26. Distance from the origin of the caudal fin in its middle section to the distal

margin of the fin.

Measure 27. Length of the longest caudal fin radius, including modified rays.
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Measure 28. Length of the superior barbels (maxillary and nasal). Select the largest.
Measure 29. Length of the inferior barbels (chin). Select the largest.

Measure 30. Interorbital width.

Measure 31. Width in the central part of the body taking standard length as a reference.

Measure 32. Width in the middle part of the peduncle. It will be zero if it does not have

a peduncle.

VI1.1.1. Orders Anguilliformes and Ophidiiformes
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Measure 1. Total length.

Measure 2. Distance from the origin of the mouth considering the centre of the

premaxilla to the edge of the eye.

Measure 3. Perpendicular distance from the upper edge of the eye to the superior

profile.

Measure 4. Distance from the origin of the mouth considering the centre of the
mandible to the superior insertion of the pectoral fin. It will be zero if there is no pectoral

fin.
Measure 5. Maximun diameter of the orbital cavity.

Measure 6. Distance from the origin of the mouth considering the centre of the

premaxilla to the origin of the dorsal fin. It will be zero if there is no dorsal fin.

Measure 7. Distance from the corner of the mouth to the origin of the dorsal fin. It will

be zero if there is no dorsal fin.

Measure 8. Distance from the origin of the mouth considering the centre of the

premaxilla to the origin of the anal fin. It will be zero if there is no anal fin.
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Measure 9. Distance from the origin of the mouth considering the centre of the
premaxilla to the superior insertion of the pectoral fin. It will be zero if there is no

pectoral fin.

Measure 10. Distance from the corner of the mouth to the superior insertion of the

pelvic fin. It will be zero if there is no pelvic fin.

Measure 11. Distance from the origin of the dorsal fin to the superior insertion of the

pelvic fin. Zero, if one or both fins are missing.

Measure 12. Length from the origin of the dorsal fin to the end of the body excluding

the caudal fin. It will be zero if there is no dorsal fin.

Measure 13. Distance from the origin of the dorsal fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the origin of the pelvic fin to the end of the body excluding

the caudal fin. Zero, if there are no pelvic fins.

Measure 16. Distance from the origin of the anal fin to the end of the body excluding

the caudal fin. It will be zero if there is no anal fin.

Measure 17. Its value is zero.

Measure 18. Its value is zero.

Measure 19. Its value is zero.

Measure 20. Its value is zero.

Measure 21. Length of the longest dorsal fin radius, including modified rays.

Measure 22. Distance from the origin of the dorsal fin to the end of the body including

to the tip of the caudal fin. It will be zero if there is no dorsal fin.
Measure 23. Length of the longest pelvic fin radius, including modified rays.

Measure 24 Distance from the origin of the anal fin to the end of the body including to

the tip of the caudal fin. It will be zero if there is no anal fin.
Measure 25. Length of the longest pectoral fin radius, including modified rays.

Measure 26. Length of the longest anal fin radius, including modified rays.
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Measure 27. Distance from the end of the body to the distal margin of the caudal fin in

its middle part. It will be zero if there is no caudal fin.

Measure 28. Length of the superior barbels (maxillary and nasal). Select the largest.
Measure 29. Length of the inferior barbels (chin). Select the largest.

Measure 30. Interorbital width.

Measure 31. Width in the central part of the body taking standard length as a reference.

Measure 32. Its value is zero.

VI1I1.1.2. Order Pleuronectiformes

For flatfishes, differentiation is necessary between left-eyed flatfishes and those
with the opposite symmetry, right-eyed flatfishes. The measurements are the same in

both cases, but the different symmetry makes a differentiated representation necessary

to make the interpretation of the variables to be measured easier.
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Measure 1. Standard length.

Measure 2. Distance from the origin of the mouth considering the centre of the

premaxilla to the edge of the lower eye.

Measure 3. Perpendicular distance from the upper edge of the lower eye to the superior

profile.

Measure 4. Perpendicular distance from the lower edge of the lower eye to the inferior

profile.
Measure 5. Maximum diameter of the inferior orbital cavity.

Measure 6. Distance from the origin of the mouth considering the centre of the

premaxilla to the origin of the dorsal fin. Zero, if there is no dorsal fin.

Measure 7. Distance from the corner of the mouth to the origin of the dorsal fin. Zero, if

there is no dorsal fin.

Measure 8. Distance from the origin of the mouth considering the centre of the

premaxilla to the superior insertion of the pectoral fin. Zero, if there is no pectoral fin.

Measure 9. Distance from the origin of the mouth considering the centre of the

premaxilla to the superior insertion of the pelvic fin. Zero, if there is no pelvic fin.

Measure 10. Distance from the corner of the mouth to the superior insertion of the

pelvic fin. Zero, if there is no pelvic fin.
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Measure 11. Distance from the origin of the dorsal fin to the superior insertion of the

pelvic fin. Zero, if one or both fins are missing.
Measure 12. Length of the base of the dorsal fin.

Measure 13. Distance from the origin of the dorsal fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the end of the dorsal fin to the origin of the pelvic fin. Zero,

if one or both fins are missing.

Measure 16. Distance from the end of the dorsal fin to the origin of the anal fin. Zero, if

one or both fins are missing.

Measure 17. Its value is zero.

Measure 18. Its value is zero.

Measure 19. Distance from the end of the anal fin to the base of the caudal fin. Zero, if

one or both fins are missing.

Measure 20. Width of the caudal fin at its base.

Measure 21. Length of the longest dorsal fin radius, including modified rays.
Measure 22. Length of the longest pectoral fin radius, including modified rays.
Measure 23. Length of the longest pelvic fin radius, including modified rays.
Measure 24. Length of the base of the anal fin.

Measure 25. Length of the longest anal fin radius, including modified rays.

Measure 26. Distance from the origin of the caudal fin in its middle section to the distal

margin of the fin.

Measure 27. Length of the longest caudal fin radius, including modified rays.
Measure 28. Its value is zero.

Measure 29. Its value is zero.

Measure 30. Interorbital width.

Measure 31. Maximum distance between the superior and inferior profiles of the body,

excluding the fins.

34



Measure 32. Thickness of the peduncle. It will be zero if it does not have a peduncle.

VI1.1.3. Order Syngnathiformes

Measure 1. Distance from the origin of the mouth considering the centre of the

premaxilla to the closest edge of the eye.

Measure 2. Distance from the superior insertion of the pectoral fin to the origin of the

first pinnule or dorsal fin. Zero, if one or both fins are missing.

Measure 3. Perpendicular distance from the upper edge of the eye to the superior

profile, excluding body appendices.
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Measure 4. Perpendicular distance from the lower edge of the eye to the inferior profile,

excluding body appendages.
Measure 5. Maximun diameter of the orbital cavity.
Measure 6. Its value is zero.

Measure 7. Distance from the corner of the mouth to the superior insertion of the

pectoral fin. Zero, if there are no pectoral fins.

Measure 8. Distance from the origin of the centre of the premaxilla to the superior

insertion of the pectoral fin. Zero, if there are no pectoral fins.

Measure 9. Distance from the origin of the centre of the premaxilla to the anterior

insertion of the pelvic fin. Zero, if there are no pelvic fins.

Measure 10. Distance from the corner of the mouth to the anterior insertion of the

pelvic fin. Zero, if there are no pelvic fins.

Measure 11. Distance from the origin of the first pinnule or dorsal fin to the anterior

insertion of the pelvic fin. Zero, if one or both fins are missing.
Measure 12. Length of the base of the dorsal considering all dorsal fins and pinnules.

Measure 13. Distance from the origin of the first pinnule or dorsal fin to the origin of the

anal fin. Zero, if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the end of the last dorsal fin or pinnule to the origin of the

pelvic fin. Zero, if one or both fins are missing.

Measure 16. Distance from the end of the last dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.
Measure 17. Its value is zero.
Measure 18. Its value is zero.

Measure 19. Distance from the end of the anal fin to the base of the caudal fin. Zero, if

one or both fins are missing.
Measure 20. Width of the caudal fin at its base. Zero, if there is no caudal fin.
Measure 21. Length of the longest dorsal fin radius, including modified rays.

Measure 22. Length of the longest pectoral fin radius, including modified rays.
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Measure 23. Length of the longest pelvic fin radius, including modified rays.

Measure 24. Length of the base of the anal fin.

Measure 25. Length of the longest anal fin radius, including modified rays.

Measure 26. Distance from the origin of the caudal fin in its middle section to the distal

margin of the fin, excluding the caudal filament.

Measure 27. Length of the longest caudal fin radius including the caudal filament.
Measure 28. Its value is zero.

Measure 29. Length of the inferior barbels (chin). Select the largest.

Measure 30. Its value is zero.

Measure 31. Its value is zero.

Measure 32. Its value is zero.

VIl1.1.4. Order Lophiiformes
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Measure 1. Standard length.

Measure 2. Distance from the origin of the mouth considering the centre of the

premaxilla to the edge of the lower eye.

Measure 3. Its value is zero.

Measure 4. Its value is zero.

Measure 5. Maximun diameter of the orbital cavity.

Measure 6. Distance from the centre of the premaxilla to the origin of the first modified

spine or fin of the dorsal.
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Measure 7. Distance from the corner of the mouth to the origin of the first modified

spine or fin of the dorsal.

Measure 8. Distance from the centre of the premaxilla to the anterior or inferior

insertion of the pectoral fin.

Measure 9. Distance from the centre of the premaxilla to the posterior or superior

insertion of the pectoral fin.

Measure 10. Distance from the corner of the mouth to the posterior or superior

insertion of the pectoral fin.

Measure 11. Distance from the origin of the last dorsal fin to the anterior or inferior

insertion of the pectoral fin.

Measure 12. Length of the base of the dorsal considering all the dorsal fins and modified

spines.
Measure 13. Length of the base of the last dorsal fin.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the origin of the pelvic fin to the end of the anal fin. Zero, if

one or both fins are missing.

Measure 16. Distance from the origin of the anal fin to the base of the caudal fin. Zero,

if one or both fins are missing.
Measure 17. Its value is zero.
Measure 18. Its value is zero.

Measure 19. Distance from the end of the anal fin to the base of the caudal fin. Zero, if

one or both fins are missing.

Measure 20. Width of the caudal fin at its base.

Measure 21. Length of the longest dorsal fin radius, including modified rays.
Measure 22. Length of the longest pectoral fin radius, including modified rays.
Measure 23. Length of the longest pelvic fin radius, including modified rays.
Measure 24. Length of the base of all anal fins including the modified rays.

Measure 25. Length of the longest anal fin radius, including modified rays.
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Measure 26. Distance from the origin of the caudal fin in its middle section to the distal

margin of the fin.

Measure 27. Length of the longest caudal fin radius, including modifed rays. This

measurement can be equal to 26.

Measure 28. Its value is zero.

Measure 29. Its value is zero.

Measure 30. Interorbital width.

Measure 31. Maximum body width, including the head.

Measure 32. Width in the middle part of the peduncle. It will be zero if it does not have

a peduncle.

VI11.2. Class Elasmobranchii

VI11.2.1. Batoid fishes
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Measure 1. Total length.
Measure 2. Distance from the tip of the snout to the anterior insertion of the pelvic fin.

Measure 3. Perpendicular distance from the upper edge of the lower eye to the superior

profile.
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Measure 4. Perpendicular distance from the lower edge of the lower eye to the inferior

profile.
Measure 5. Maximum diameter of the inferior orbital cavity.

Measure 6. Distance from the origin of the mouth to the anterior insertion of the pelvic

fin.

Measure 7. Distance from the corner of the mouth to the anterior insertion of the pelvic

fin.

Measure 8. Perpendicular distance from the origin of the mouth considering the centre

of the premaxilla to the inferior profile of the body.
Measure 9. Distance from the origin of the mouth to the origin of the anus.
Measure 10. Distance from the corner of the mouth to the origin of the anus.

Measure 11. From the anterior insertion of the pelvic fin to the ventral projection of the

dorsal fin. Zero, if one or both fins are missing.

Measure 12. Length from the origin of the anus to the end of the tail, including the

caudal fin.
Measure 13. Its value is zero.
Measure 14. Its value is zero.

Measure 15. Length from the anterior insertion of the pelvic fin to the end of the tail

including the caudal fin.
Measure 16. Its value is zero.

Measure 17. Length of the base of the dorsal considering all the dorsal fins. Zero, if

there is no dorsal fin.
Measure 18. Its value is zero.

Measure 19. Distance from the end of the dorsal fin to the end of the tail including the

caudal fin. Zero, if there is no dorsal fin.
Measure 20. Distance between the anterior insertions of the pelvic fins.
Measure 21. Maximum length of the largest dorsal fin.

Measure 22. Its value is zero.
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Measure 23. Maximum length from the anterior insertion of the pelvic fin to its extreme

distal margin.

Measure 24. Its value is zero.

Measure 25. Its value is zero.

Measure 26. Distance from the origin of the caudal fin in its middle section to the distal

margin of the fin. Zero, if there is no caudal fin.

Measure 27. Maximum length of the caudal fin. Zero, if there is no caudal fin.

Measure 28. Its value is zero.

Measure 29. Its value is zero.

Measure 30. Interorbital distance.

Measure 31. Maximum distance between the superior and inferior profiles of the body,

including the fins.

Measure 32. Distance from the tip of the snout to the origin of the mouth.

VI11.2.2. Sharks
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Measure 1. Total length.

Measure 2. Distance from the tip of the snout to the origin of the eye.

Measure 3. Pre-branchial length.

Measure 4. Head length (from the tip of the snout to the last branchia)
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Measure 5. Maximum diameter of the orbital cavity.
Measure 6. Distance from the tip of the snout to the origin of the first dorsal fin.
Measure 7. Distance from the corner of the mouth to the origin of the first dorsal fin.

Measure 8. Distance from the tip of the snout to the anterior insertion of the pectoral

fin.
Measure 9. Distance from the tip of the snout to the anterior insertion of the pelvic fin.

Measure 10. Distance from the corner of the mouth to the anterior insertion of the

pelvic fin.

Measure 11. Distance from the origin of the first dorsal fin to the anterior insertion of

the pelvic fin.
Measure 12. Length of the base considering all dorsal fins.

Measure 13. Distance from the origin of the first dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the end of the last dorsal fin to the origin of the pelvic fin.

Zero, if one or both fins are missing.

Measure 16. Distance from the end of the last dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.

Measure 17. Distance from the end of the last dorsal fin to the origin of the caudal fin.

Zero, if one or both fins are missing.

Measure 18. Distance from the tip of the snout to the origin of the caudal fin in its

middle part.

Measure 19. Distance from the origin of the pelvic fin to the inferior origin of the caudal

fin.

Measure 20. Width of the caudal fin at its base.
Measure 21. Maximum length of the first dorsal fin.
Measure 22. Maximum length of the pectoral fin.

Measure 23. Maximum length of the pelvic fin.
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Measure 24.

Measure 25.

Measure 26.

Measure 27.

Measure 28.

Measure 29.

Measure 30.

Measure 31.

no spine.

Length of the base of the anal fin.

Maximum length of the anal fin.

Distance from the tip of the snout to the notch.

Maximum length of the caudal fin.

Its value is zero.

Its value is zero.

Interorbital width.

Maximum length of the spine of the first dorsal fin. It will be zero if there is

Measure 32. Maximum length of the spine of the second dorsal fin. It will be zero if

there is no spine.

VI11.3. Class Cephalaspidomorphi

Measure 1.

Measure 2.

Measure 3.

Measure 4.

Measure 5.

Measure 6.

Measure 7.

Measure 8.

Total length.

Distance from the origen of the body to the origin of the eye.

Distance from the origen of the body to the origin of the first branchial slit.
Distance from the origen of the body to the end of the last branchial slit.
Maximun diameter of the orbital cavity.

Distance from the origen of the body to the origin of the dorsal fin.

Length of the base of the first dorsal fin.

Its value is zero.
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Measure 9. Its value is zero.
Measure 10. Its value is zero.
Measure 11. Its value is zero.

Measure 12. Length of the base considering all the dorsal fins. This measurement can

be equal to measurement 7 if there is only one dorsal fin.

Measure 13. Distance from the origin of the dorsal fin to the origin of the anal fin. Zero,

if one or both fins are missing.
Measure 14. Its value is zero.
Measure 15. Its value is zero.

Measure 16. Distance from the end of the last dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.
Measure 17. Its value is zero.
Measure 18. Its value is zero.

Measure 19. Length of the base of the second dorsal fin. Zero, if there is no second

dorsal fin.

Measure 20. Maximum length of the second dorsal fin. Zero, if there is no second dorsal

fin.

Measure 21. Length from the end of the last branchial slit to the end of the body

including the caudal fin.
Measure 22. Its value is zero.
Measure 23. Its value is zero.

Measure 24 Length from the end of the last dorsal fin to the end of the body excluding

the caudal fin.

Measure 25. Length from the end of the last dorsal fin to the end of the body including

the caudal fin.

Measure 26 Length from the origin of the anal fin to the end of the body excluding the

caudal fin.

Measure 27. Length from the origin of the anal fin to the end of the body including the

caudal fin.
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Measure 28. Its value is zero.

Measure 29. Its value is zero.

Measure 30. Interorbital width.

Measure 31. Width in the central part of the body taking total length as a reference.

Measure 32. Maximum diameter of the sucker.

VIl1.4. Class Holocephali
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Measure 1. Total length.
Measure 2. Distance from the tip of the snout to the edge of the eye.

Measure 3. Perpendicular distance from the upper edge of the eye to the superior

profile.

Measure 4. Perpendicular distance from the lower edge of the eye to the inferior profile.
Measure 5. Maximum diameter of the orbital cavity.

Measure 6. Distance from the tip of the snout to the dorsal fin.

Measure 7. Distance from the corner of the mouth to the origin of the dorsal fin.

Measure 8. Distance from the tip of the snout to the superior insertion of the pectoral

fin.
Measure 9. Distance from the tip of the snout to the anterior insertion of the pelvic fin.

Measure 10. Distance from the corner of the mouth to the anterior insertion of the

pelvic fin.
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Measure 11. Distance from the origin of the first dorsal fin to the anterior insertion of

the pelvic fin.
Measure 12. Length of the base considering all dorsal fins.

Measure 13. Distance from the origin of the first dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.

Measure 14. Distance from the origin of the pelvic fin to the origin of the anal fin. Zero,

if one or both fins are missing.

Measure 15. Distance from the end of the last dorsal fin to the origin of the pelvic fin.

Zero, if one or both fins are missing.

Measure 16. Distance from the end of the last dorsal fin to the origin of the anal fin.

Zero, if one or both fins are missing.

Measure 17. Distance from the end of the last dorsal fin to the dorsal origin of the

caudal fin. Zero, if one or both fins are missing.

Measure 18. Distance from the end of the anal fin to the origin of the caudal fin. Zero

when the two fins overlap.

Measure 19. Length of the base of the second dorsal fin. Zero, if there is no second

dorsal fin.

Measure 20. Maximum length of the second dorsal fin. Zero, if there is no second dorsal

fin.

Measure 21. Maximum length of the first dorsal fin, excluding the spine.
Measure 22. Maximum length of the pectoral fin.

Measure 23. Maximum length of the pelvic fin.

Measure 24. Distance from the anterior insertion of the pelvic fin to the end of the body

including the filament.
Measure 25. Distance from the tip of the snout to the dorsal origin of the caudal fin.

Measure 26. Distance from the superior origin of the caudal fin to the end of the body

including the filament.
Measure 27. Maximum length of the anal fin.
Measure 28. Its value is zero.

Measure 29. Its value is zero.
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Measure 30. Interorbital width.

Measure 31. Maximum length of the spine of the first dorsal fin. It will be zero if there is

no spine.
Measure 32. Distance between the dorsal fins.

VI11.5. Class Myxini
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Measure 1. Total length (from the base of the most anterior barbell to the posterior tip

of the caudal fin).

Measure 2. Its value is zero.
Measure 3. Its value is zero.
Measure 4. Its value is zero.
Measure 5. Its value is zero.

Measure 6. Distance from the base of the most anterior barbel to the dorsal origin of the

caudal fin.

Measure 7. Distance from the base of the most anterior barbel to the ventral origin of

the caudal fin.

Measure 8. Distance from the corner of the mouth to the ventral origin of the caudal fin.
Measure 9. Distance from the corner of the mouth to the dorsal origin of the caudal fin.
Measure 10. Its value is zero.

Measure 11. Its value is zero.

Measure 12. Its value is zero.

Measure 13. Distance from the dorsal origin to the ventral origin of the caudal fin.

Measure 14. Its value is zero.
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Measure 15. Its value is zero.

Measure 16. Distance from the ventral origin of the caudal fin to the end of the body

excluding the end of the caudal fin.
Measure 17. Its value is zero.
Measure 18. Its value is zero.
Measure 19. Its value is zero.
Measure 20. Its value is zero.
Measure 21. Its value is zero.

Measure 22. Distance from the dorsal origin of the caudal fin to the end of the body

excluding the end of the caudal fin.

Measure 23. Distance from the dorsal origin of the caudal fin to the end of the body

including the end of the caudal fin.

Measure 24 Distance from the ventral origin of the caudal fin to the end of the body

including the end of the caudal fin.
Measure 25. Its value is zero.
Measure 26. Its value is zero.

Measure 27. Distance from the end of the body to the distal margin of the caudal fin in

its middle part.

Measure 28. Length of the superior barbels. Select the largest.

Measure 29. Length of the inferior barbels. Select the largest.

Measure 30. Its value is zero.

Measure 31. Width in the central part of the body taking total length as a reference.

Measure 32. Its value is zero.
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VII1.6. Class Sarcopterydgii
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Measure 1. Total length.

Measure 2. Distance from the origin of the mouth considering the centre of the

premaxilla to the edge of the eye.

Measure 3. Perpendicular distance from the upper edge of the eye to the superior

profile.

Measure 4. Perpendicular distance from the lower edge of the eye to the inferior profile.

Measure 5. Maximun diameter of the orbital cavity.

Measure 6. Distance from the origin of the mouth considering the centre of the

premaxilla to the origin of the dorsal fin. Zero, if there is no dorsal fin.

Measure 7. Distance from the corner of the mouth to the origin of the dorsal fin. Zero, if

there is no dorsal fin.

Measure 8. Distance from the origin of the mouth considering the centre of the
premaxilla to the superior insertion of the pectoral filament. Zero, if there is no pectoral

filament.

Measure 9. Distance from the origin of the mouth considering the centre of the
premaxilla to the superior insertion of the pelvic filament. Zero, if there is no pelvic

filament.

Measure 10. Distance from the corner of the mouth to the superior insertion of the

pelvic filament. Zero, if there is no pelvic filament.
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Measure 11. Distance from the origin of the dorsal fin to the superior insertion of the

pelvic filament. Zero, if there is no pelvic filament.

Measure 12. Length from the origin of the dorsal fin to the end of the body excluding

the end of the caudal fin.

Measure 13. Distance from the origin of the dorsal fin to the origin of the anal fin.
Measure 14. Distance from the pelvic filament to the origin of the anal fin.
Measure 15. Its value is zero.

Measure 16. Distance from the origin of the anal fin to the end of the body excluding

the caudal fin.

Measure 17. Its value is zero.

Measure 18. Its value is zero.

Measure 19. Its value is zero.

Measure 20. Its value is zero.

Measure 21. Maximum height of the dorsal fin.
Measure 22. Maximum length of the pectoral filament.
Measure 23. Maximum length of the pelvic filament.

Measure 24 Distance from the origin of the anal fin to the end of the body including to

the tip of the caudal fin.

Measure 25. Distance from the origin of the dorsal fin to the end of the body including

to the tip of the caudal fin.
Measure 26. Maximum height of the anal fin.

Measure 27. Distance from the end of the body to the distal margin of the caudal fin in

its middle part.

Measure 28. Its value is zero.
Measure 29. Its value is zero.
Measure 30. Interorbital width.

Measure 31. Width in the central part of the body taking total length as a reference.

Measure 32. Its value is zero.
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