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Pomatoschistus microps
(female)

Pomatoschistus minutus
(male)




Taxonomic names are the key access
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Pomatoschistus microps (Kroyer, 1838)
Common goby

Add your observation in Fish Watcher
Native range | All suitable habitat | Point map | Year 2100

Upload your photos and videos

Pictures | Google image

Pomatoschistus microps

Picture by Busse, K. This map was computer gererated snd bas ot yet been reviewed.
Pomatoschistus microps AquaMaps Data sources: GBIF OBIS.

Classification / Names Common names | Synonyms | Catalog of Fishes (gen., sp.) | ITIS | CoL | WoRMS | Cloffa

Actinopterygii (ray-finned fishes) > Perciformes (Perch-likes) > Gobiidae (Gobies) > Gobiinae
Etymology: Pomatoschistus: Greek, poma, -atos = cover, operculum + Greek, schistos = divided (Ref. 45335).

Envir t / Cli / Rang

Marine; freshwater; brackish; demersal; amphidromous (Ref. 51243); depth range 0 - 12 m (Ref. 35388).
Temperate; 8°C - 24°C (Ref. 4944), preferred ?; 64°N - 20°N, 19°W - 31°E

Ecology

Length at first maturity / Size / Weight / Age

Maturity: L, ?, range 3 - ? cm
Max length : 9.0 cm TL male/unsexed; (Ref. 6303); max. reported age: 3 years (Ref. 40230)

Short description

Dorsal spines (total): 6 - 8; Dorsal soft rays (total): 8-11; Anal spines: 1; Anal soft rays: 7 - 10; Vertebrae: 30 - 32.
This species is distinguished from other gobies in European freshwaters by the following characters: males with
conspicuous dark proximal posterior spot on first dorsal; with cephalic lateral line canals; anterior oculoscapular

Morphology | Morphometrics

Fishbase

AL GBIF sz

Overview

FULL NAVE

Pomatoschistus microps (Kroyer, 1838) Accepted species

COMMON NAVES
* bougetie ta
* buhode s

ceps Moroau, 1881
crops Kroyer, 1638
crop:

. i

05D, puckenses.

Data - News - Community -  About -

Pomatoschistus microps (Krayer, 183...

GBIF Backbone Taxonomy

Animaiia Chordata Actinopterygil Perciformes Gobiidae Pomatoschistus

TAXONOMIC STATUS

BASONYM
Gobius microps Krayer, 1838
HABITAT

Not terrestriad, Marine, Freshwater, Marine,
Frestwaater, Brackizh

GAFID 2879200
SEARCH LINKS

* Encyclopadia of Life
* Catalogue of Lfe

* Bodiversty Hentage Library

*  Goblus minutus subso. minor Hende,

1680

Georeferenced data

VIEW RECOADS
AL 5276 | In viewsble aea
DISTREUTIONS

Text based distribtions present
in some sources.

GBIF



|dentification is critical

For scientific activities (scientific names)
For discovering biodiversity (scientific and vernacular names)

For many citizen science project.




How to help identification ?

Morphological characters (keys)

Measures and geometry (morphometry)

Molecular data (barcoding)

Images (data mining and neural network) o)

Acoustic

Behavior ...




Identification key
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Dicho/polytomous key

Single access key
Mathematical tree
Decision tree

Section G: Pelvic Fins Thoracic With Exactly One
Spine and Five Soft-fcy: (continued)

9b Tail forked; lateral line
wavy

10a From 7a page 22: spines
in dorsal fin
Dorsal and anal fins with

spines only, no soft-rays ...

10b Dorsal fin with both spines

and soft-rays ...

112 Dorsal fin with § or more
o PR

11b Dorsal fin with only 3 or

4 spines ...

12a Snout blunt; area over eye
enlarged; dorsal fin rays
highest in anterior portion
(7§ [ RO LS

Dolphm-
é — fishes
e Pages 150-151

/] LuvARIDAE

12b Snout elongate; dorsal rays
highest in posterior portion
of fin

- //1 17):;, // Louvar
e (-
11 )
13
(7’
12 L
e BRAMIDAE
L@ . Pomfrets
N (fanfish)
N - . Pages 150~
i SR // 151
\
CENTROLOPHIDAE

13a Lowermost rays of pec-
toral fin not detached from

——— — :Medusafishes
/7 - Page 198

fin 15
13b Lowermost rays of pec-
toral detached and thread- % pa
like or barbeldike _____ 14 < I
142 Three lowermost pectoral = :17”_\ ~~._|  TRIGLIDAE
rays detached . — // ’ S Sgu.robins
age 113

14b Five to 9 lowermost pec-

toral rays detached ...

< “_.@Q_ -
%7\/ ~2\ Pages 168-169

15a Suborbital stay absent .
15b Suborbital stay present.......

16a Anal spines absent; body
scaleless or only partly

scaled . - I

16b (next page)

/‘3 < ./' 7 POLYNEMIDAE
/" Threadfina
(bobos)

/‘\

20 (next page)
16

Sculpins
(cabezon)
Page 118

Guide To The Coastal Marine
Fishes of California

gi’ﬂ”m/\ j cormoaE



Biological keys and algorithms

To compute
a tree

Single access polytomous key

To explore
databases

Interactive or free access Key

Clé d’identification abrégée

1. Forme du corps
1.1. Corps aplati

1.2. Corps serpentiforme : longiligne, en forme de serpent
1.2.1. Présence de nageoires pectorales
—>A

1.2.2. Absence de nageoires pectorales

1.3. Corps fusiforme : dos convexe et une section plus ou moins cylindrique
1.3.1. Un barbillon

— Lote (p. 15)

1.3.

N

. Deux barbillons
— Goujons, Tanche (p. 16-19)
1.3.3. Quatre barbillons
— Barbeaux, Carpe commune, Esturgeons (p. 20-24)
1.3.4. Six barbillons
—> Loche épineuse, Loche franche, Loche transalpine, Silure glane (p. 25-28)

1.3.5. Huit barbillons

i

— Poisson-chat (p. 29)

1.3.6. Dix barbillons

o

—> Loche d'étang (p. 30)
1.3.7. Pas de barbillon
1.3.7.1. Deux nageoires dorsales

- Single access

- Answer must be « yes » / « no » at each
question

- No fuzzy or vague answer

dlis

Laboratory of Informatics and Systematics

Xoer’ - A
<) r)-(e) (56) (&) (L hup:jis-upme.sav.jussieutr a x| _en v) G Q
Xper® - Applet L e
Base Publish Options _Help
Knowledge base of the Mascarene's corals - v2 [fr] Reset 3L
cription in progress |Definition- ! Remaining taxa : 53
Overall colony growth form? - = s

What is the overall colony growth form? (or individual for
freeliving coral) A
[ Consider an averallview. Click on the different states (in the window

states at the bottom left) o see their definitions and illustrations.

You can choose one or more of them (with the shift key), and sumbit

! All groups
| Best descriptor? :

Acroporidae Acropora
Acroporidae Astreopora
|Acroporida Isopora
Acroporidae Montpora

+ | [Asaricidae Gardinerosers
+| [Asaricidae Leptoseris
Agariciidae Pachyseris
Agariciidae Pavona
Astrocoeniidae Stylocoeniella

(Overall colony growth form?

Relationship between coralites? Cantinn: Some colony may include several different siates: for pxamole

Monocentric and or pluricentric coralites?
Wall height above caenosteur
(Geomorphological area of the reef

aryophylinae
Caryophyllidae Eusmiliinae Gyrosmila
M |caryoohyliidae Eusmilinae Plerogyra
Dendrophyliidae Dendrophyiia
~ [Dendrophyliidae Heteropsammia
Dendrophyliidae Tubastrea
Dendrophyliidae Turbinaria
Faviidae Faviinae Caulastrea
Faviidae Faviinae Favia
Faviidae Faviinae Favites
Faviidae Faviinae Goniastrea
Faviidae Faviinae Hydnophora
Favidae Faviinae Leptoria
Faviidae Faviinae Oulophylia

encrusting (32)
, massive (30)

, branching (14)
. columnar (13)
, tabular (1)

, follaceous (10) Title: encrusting

2. massive 3. branching ::

. cup-shaped (2)

ed, discoid (1) Massive, branching and columnar Faviidae Favinae Piarvovra
colonies are often encrusting at &= 2
Deseription the beginning of development.
free, nodular (11) Others are strictly encrusting. "
Acropora “per I8

)

‘Applet fr_jussieu_sn. lis XPIdAppiet started

Free access
Possibility of doubting,

Additional helpful information (text,
images, links to external resources)

Guidance to choose characters



Produce and publish your keys

Vo Xper
http://www.xper3.fr/

Online collaborative system to create o il
your own knowledge base and keys

The biodiversity collaborative

management platform !

Collaborative descriptive data edition. Online analysis, ‘
publication and identification tools.

Open since october 2013

> 2500 accounts @ Edition

)(per3 allows you to store and edit your descriptive data
online. Furthermore it is possible for you to share your data

> 3 OOO k n OW I e d ge b a S e S with other users, thus making collaborative descriptive data

management possible.

> Get Started




W Xper

All taxa are described using a
common terminology.

Taxa (items), descriptors and states
are documented by texts and
images.

The content is accessible for all if
the author(s) publish the content
and/or identification key online.

Here a knowledge base describing
Hymenophyllaceae of Mascarenes.

taxa

&° Descriptive model @ Description

L

2 Abrodictyum tamarisciforme
(Jacq.) Ebihara & Dubuisson

3 Crepidomanes bipunctatum
(Poir.) Copel

4 Crepidomanes bonapartei
(C.Chr.) J.P.Roux

5 Crepidomanes fallax (H.Christ)
Ebihara & Dubuisson

6 Crepidomanes frappieri
(Cordem.) J.P.Roux

7 Crepidomanes inopinatum
(Pic.Serm.) J.P.Roux

Hymenophyllaceae Mascarenes

descriptors

f Tools

L Identification

A 89 Descriptor$

1 € Ecology
2 Rhizome diametdr

\ZBranching bf izt ne:

4 Growth-form

5 € (Growth-form) Inter-node
length

6 Root system

7 € Root-like shoots (sensu
Schneider)

8 Hairs on (old/mature) rhizome
9 Rhizome hair density
10 Rhizome hair length

PO\ A T S S

Contact

Documentation Wiki

© Backoffice | A vignes Régine (rvignesiebbe@gmail.com)

i o Description

Possible states list

Unknown values

states

J

Always branched
« Monocaulous or exceptionall.

Copyright

Version: 1.4.7



W Xper

All taxa are described using a
common terminology.

Taxa (items), descriptors and
states are documented by texts
and images.

The content is accessible for all if

the author(s) publish the content
and/or identification key online.

Here a knowledge base describing

Hymenophyllaceae of Mascarenes.

Litterature,
collections, expertise

taxa

& Descriptive model @ Description

L

1
2

2 Abrodictyum tamarisciforme
(Jacq.) Ebihara & Dubuisson

3 Crepidomanes bipunctatum
(Poir.) Copel 5

4 Crepidomanes bonapartei

(C.Chr.) J.P.Roux 6
5 Crepidomanes fallax (H.Christ) 7
Ebihara & Dubuisson
6 Crepidomanes frappieri 8
(Cordem.) J.P.Roux 9

7 Crepidomanes inopinatum
(Pic.Serm.) J.P.Roux

Hymenophyllaceae Mascarenes

A 89 Descriptor$

states

descriptors

© Backoffice | A vignes Régine (rvigneslebbe@gmail.com) Logout | en

o Share | 28 0

L Identification

f Tools

1]
l‘l
&

Description

€ Ecology
Rhizome diametdr

Possible states list

Unknown values J

Always branched
« Monocaulous or exceptionall.

€ (Growth-form) Inter-node
length

Root system

€3 Root-like shoots (sensu
Schneider)

Hairs on (old/mature) rhizome

Rhizome hair density

10 Rhizome hair length

PO\ A T S S

Contact

bottleneck

>

Copyright  Documentation =~ Wiki  Version: 1.4.7

Knowledge bases,
Structured data



Spipoll

it

SPIPOLL

Example of identification service for a
citizen project about flower vsitors

http://spipoll.org

Spipoll
19 Des... History « Longueur des antennes
\/ Longueur des > . .
antennes

La longueur des antennes se mesure d'une

extrémité a l'autre A \ /
Antennes de taille Antennes longues a

Forme des yeux

Antennes courtes ou a peine

(77)
visibles
: Les antennes sont plus courtes que la longueur de la téte. 196 Remaining taxa (species, grou...
° TYPIE de coloration Stk s @ n.,\ e SPiPOL : {ep ¢ >
de I'abdomen L'Abeille Ceratina noire (Ceratina
cucurbitina)
L'Abeille coucou Epeloides (femelle)
. (Epeoloides coecutiens)
] Type de coloration
du thorax

L'Abeille mellifere (Apis mellifera)

Les Abeilles a abdomen rouge (Sphecodes
et autres)
-




Spipoll: key demo online .

SPIPOLL

Reporta problem # X

Picture of your speciment

Reportaproblem /X

19Des... | History - Longueur des antennes

Wl o > ° °

Lalongusur des antennes se mesure dune
extrémits a fautre.

Quelle est I'allure générale de votre spécimen a identifier ?

0CoG00

. S
soicnes go e

Forme des yeux

Antennes courtes ou a peine @
visibles
sl esonslion Les anteres sont plus ourtes que I ongueur de  téte. 196 Remaining taxa (species, gou. Q
L] de rabdomen oo
§ LAbesl coucou Epsiides
Epecloa s
s Type de coloration )
authorax

o

History ©) - Type de coloration de abdomen

I T

. group ofspecies. a

Current selection

Les trona comespondnt ot cescriion

Les Bombyles bossus (Geron) Remaining taxa (species, group of species. a

Vo xper Chssteston

ve rompe scioydevers avan. s

e —

Vo xper



Lichen GO!

Printed single access key

CULEUY
S

&

4

3!
®)
2

Bk
—> Lichen
avec des

laniéres
applaties

\ L] ]

-

by
R A
FACE SUPERIEURE Présence de cils

sur la face supérieure
FACE INFERIEURE
=

La face supérieure

et la face inférieure

du lichen sont de

couleurs différentes - §

. ace inférieure
Absence de cils blanchatre 3

verdatre (ne pas
confondre avec
Romalina farinacea
aux laniéres plus
rigides)

Face inférieure
noire a la base

FACE SUPERIEURE 2
L — \ ¥

La face supérieure et la Présence d.
face inférieure du lichen absence de soralies et
sont de méme couleur d’isidies, laniéres rigides

EVALUET LA QUALITE DE L'AIR EN OBSERVANT LES LICHENS

Online free access key

F X
5 Descriptors History (2) “ 6 Remaining taxa Among 37

Anaptychia ciliaris

3 B Evemnia prunastri
Présence d'apothécies P

Les apothécies sont des structures de reproduction sexuée des Pseudevernia furfuracea
lichens, elles ont le plus souvent une fome de coupe, ou de
disque dressée sur le thalle Ramalina fastigiata

Ramalina fraxinea

Ramalina farinacea

Non
\ ®3)
Attention les apothécies peuvent étre rares.

Présence d'isidies %




Mobile access in the field ...

Online or offline

Vo xper
preprocessing R
Common SDD file to €escargots
identifier I> de France
SQLite DB

* Mollusca
e Carnivora
 Snakes

e Owls

BiodiversiClés

an>0ID



Automatic method

2L Pl@nt\et " Pl@nt\
> \/ersion Web

B Requéte @ contribuer > Conseils

s a ¢

AJOUTER / GLISSER UNE e

Résultats

ou ajouter une url

IDENTIFIER

https://hal.inria.fr/hal-01182775/document

Interactive plant identification based on social image data

Alexis Joly @ 2 & Hervé Goéau 2, Pierre Bonnet P, Vera Bakic 2, Julien Barbe ¢, Souheil Selmi 2, Itheri Yahiaoui 9, i Viburnun

Jennifer Carré €, Elise Mouysset €, Jean-Francois Molino f, Nozha Boujemaa 9, Daniel Barthélémy h

Show more

https://doi.org/10.1016/.ecoinf.2013.07.006 Get rights and content



Automatic method

2L Pl@ntNet [, Plant\.
Version Web

B8 Requéte % Resultats @ Contribuer  #> Conseils

o u
Bsed on neural networks

Large training sets

Take care to select the appropriate DB =—
Look at several results -




Deep learning to recognize character states

MNHN herbarium, Paris

10 millions specimens

ResNet

Margin: X entire / v dentate

Leaf attachment: X opposite / v alternate
Leaf organization: X simple / v/ compoun
Plant: v woody / X non woody

Interpretation of the results
 We tried with the original heatmap fonction to Simple leaf
draw out where the factors are more o it hvllot
representative in the matrix in yellow pposite phyllotaxy
Smooth border
(Stage Yue Zhu,
Ecole Polytechnique, 2017) -
Encadrement du LIP6, SU. e
Présente a TDWG 2017.

. [EENERE]
|§l!i§ii.
3




Deep learning & biodiversity

Many applications specially on images and sounds at species level,
and individual level

Deep learning with neural network:

- necessity to have a very large set of images for training the network
- the identification method gives a result but no explanation

Interesting in monitoring survey, epidemiological survey,
camera trap, satellite images ...

But few interest at the moment for learning observation of nature
And how to recognize.

31.71 ianT i . 1942/10 10:21 PM 0000000002




Human versus automatic process

depth
height
width

- No verbal description

- Learn terminology of the domain

- Analytic process - Synthetic, global approach

- Active observation by human - Automatic,

- Explanation of the identification, - Statistical method

why it is not another species - No explanation

2
How to combine?



Combining human and automatic process

For identification:

Automatic filter to restrict identification key to possible taxa (GPS, season,
picture recognition)

Backoffice automatic process to check user answer on character states, to
propose advise, to pop up alert if there is a high probability of misobservation of a
character, or miidentification of the species

To create Databases for identification:
Bottleneck of the human production of structured databases

Applying text mining to speed up the data harvesting



Teaching applications and knowledge transfer to the public

% Teaching unit (Sorbonne University) : Biodiversity and paleobiodiversity (3ECTS)
Leaves identification & co-existence approach

Scale bars = 1cm

Saint Bauzile,
France, Miocene

A

Identification > Quercus sp.
g

Populus sp.

f"i xper3 Sorbus sp.
Acer sp.
Search for :
Nearest living relatives (NLR)
Climatic requirements of NLR
Mean
Annual http://palaeoflora.de/
Temperature 2
= S
——— | E - QJ - I_.E ~_— | -
_ . I =~ . O | co-existence
Climate reconstruction & 2 Q % .
v 3 “ | interval
for MAT, MAP, CMMT ... | S hd - Q
[ _ | - ] AJ [ m - : L] L]
(%) S O (@]
S q < %)
S S
g S <
a (@]
%)



http://palaeoflora.de/

Thank you for your attention




