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Y. Tropical region with undescribed invertebrate diversity
v’ Standardize and store morphospecies
v Create identification keys

Y Trait-based ecology
v' Describe traits and link them to taxa
v' Customise parameters for different groups

™ Environmental samples with many individuals
v' Modify many individuals of many taxa in one interface
v’ Link individuals to environmental context

I Ecological projects across people and continents
v' Ensure simultaneous access of many people
v' Ensure data compatability and standardization
v' User-friendly interface
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traits and species
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I
Platform for real-time data collection
and standardization in ecological
prOJects
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Projects
G
B08 DEG
Image: )

Projects tree

4| EFForTS

+ Add child project + Add new organisms ¢ Edit project collection

Name:

BO8

Title:

Structure and functioning of the decomposer system in lowland rainforest transformation systems

Date start:

01.01.2012 00:00:00

Date finish:

31.12.2019 00:00:00
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Members and infrastructure

Project

|

People Environmental factors :
. . Taxonomic groups
Organizations Localities Traits
Storages Sampling events

Where?

How?

Darwin Core
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Ecotaxonomy virtual research environment

Organisms
10 v
+ Name Taxon
DI-5 Collembola
DI-4 Collembola
DI-3 Collembola
DI-2 Araneae
DI-1 LumMricidae
People
Organizations
Storages

+ Add custom traits and custom factors

Storage
Collembola-B08-2016-G1a/b/c
Collembola-B08-2016-G1a/b/c
Collembola-B08-2016-G1a/b/c
Araneae-B08-2016-G1/G2

Others-B08-2016-G1

Environmental factors
Localities
Sampling events
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Sample
sample 1
sample 1
sample 1
sample 1

sample 1

Sampling event
Sampling event1
Sampling event1
Sampling event1
Sampling event1

Sampling event1

Pictures = Has pictures

CHCACHCHT

Taxonomic groups
Traits
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Define the
project and
study design

Project workflow

Collect
environmental

variables and
organisms

|dentify
organisms and
link them to
taxa and traits

\ 4

Profit:

« Data cleaning
Data standardization

« Use of existing information (traits, taxa, plots etc.)
« Simultaneous data collection by many people
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]
Open online cloud repository for
(morpho)species and traits

©Daniel Ramos ©Winda lka Susanti ©Nadine Duperre ©Xin Rui
©Jochen Drescher ©Bernhard Klarner ©Laura Jeanne-Leonard ©Dorothee Sandmann
Pictures from Ecotaxonomy
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Ecotaxonomy taxonomic backbone

Tree of life

Browse tree to switch between taxa

4| Life
ll Animalia
ll Arthropoda
4| chilopoda

' 4 | Geophilomorpha
G BI F > | Lithobiomorpha

2]

Cleaning L4 scornentromoroha
Customization 41 cryptopicae

4| Cryptops
| Cryptops doriae
l Cryptops modigliani
| Cryptops ruficeps

P
<

Pictures
Literature
Distribution
Habitat

Taxonomic diagnosis

S

AAAAA | (801] ChiCry01 (434284)

Taxonomists g}i I Scolopendridae

<<<<< | Scolopocryptopidae
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Ecotaxonomy trait catalogue

Taxon characters

< 1 > Pages:3 50 v /
+ id Name Taxon Traittype  Primary filter
6645 Body length (min), micrometers Animalia v  Character v x -
6646 Body length (max), micrometers Animalia v Character v x
6664 Body width (min), micrometers Animalia v Character v x
6665 Body width (max), micrometers Animalia v Character v x
v 6725 Endites orientation Araneae v Character v x
6737 Chelicerae orientation Araneae v Character v v Author: Nadine Dupérré
6738 Cheliceral margin denticles Araneae v Character v x Copyright: Attribution

IVI O retti et a I . 20 1 7 6739 Cheliceral promargin modifications ~ Araneae v Character v x Source: Ecotaxonomy
T S I TA 9 6743 Endites serrula Araneae v Character v X
- 6744 Endites Araneae v Character v x (] F t. I / I d t. f. t.
CI e a n i n g 6745 Endites cuspules Araneae v Character v x u n C I O n a I e n I I Ca I O n
OpEN TRAITS 2 6746 Endites depression x

Araneae v Character v

C u Sto m i zati O n 6747 Rastellum presence Araneae v Character v x / I n d IVI d u a I

v

6748 Labium division Araneae v Character v x

6749 Labium border Araneae v Character v x L] Exte rn aI I D (U RI )
6750 Carapace shape (in lateral view) Araneae v Character v x

7 6752 Carapace shape (in dorsal view) Araneae v Character v x [ D e S C ri ti O n
6753 Number of eyes Araneae v Character v v p

TaXO nom |StS l 6755 6-eyes-position Araneae v Character v x o P i Ctu reS
6756 8-eyes-position Araneae v Character v x
6757 Number of Spinnerets Araneae v Character v x
ECO | Og iStS 6758 Shape of Spinnerets Araneae v  Character v x ® D ata ty p e
23 6759 Colulus presence Araneae v  Character v x

6760 Colulus shape Araneae v Character v x P Taxon—speCifiC
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Linking traits to the taxonomic backbone:
Top-down data feeding CH

Tree of life

Browse tree to switch between taxa

4| Life W

.| Animalia
4| Arthropoda

*1 Chilopoda < [ A PREDATOR ] + literature reference
| Geophilomorpha
| Lithobiomorpha
4| scolopendromorpha

+-| Cryptopidae

4| cryptops

l Cryptops doriae

| Cryptops modigliani

| Cryptops ruficeps BN (O]

-] (801] Chicryot (434284) (NTEYSILID > [ A HERBIVORE ]
o SN GEE A PREDATOR |
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Linking traits to the taxonomic backbone:
Bottom-up and individual data feeding

€ £
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¢orTs
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Tree of life ?

Browse tree to switch between taxa

4| Life
Jl Animalia
4| Arthropoda
4| Chilopoda
l Geophilomorpha Project 1:
| Lithobiomorpha Body length 14 mm

4| scolopendromorpha

Project 2:
Body length 12 mm

4-| Cryptopidae
J' Cryptops

Max 20 mm (max 16 mm)
Max 17 mm

| Cryptops doriae

- | Cryptops ruficeps < Max 20 mm J \ Y &

,,,,, | (B01] ChiCry01 (434284)

-~ | Scolopendridae

----- | Scolopocryptopidae
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Ecotaxonomy deliverables now

Project / collection management (virtual research environment)

Curation of a taxonomic group / morphospecies collection

Open taxa catalog
Open trait catalog
Trait matrices for taxa

|dentification keys
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™
‘ Curators
External |
databases: T Y Proiect
Flickr axonomy core roject core

Plazi
VIRMISCO Flexible parameters Flexible
| parameters

GBIF
occurrences

\\\-», ______________ e
GBIF _ Ecotaxonomy taxonomic Individual Project structure
Taxonomic system Organisms (metadata)
system
Catalogues, identification keys Datasets, data visualisation

@

n0ull
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Ecotaxonomy community

v

Coordination team

Students

Ecologists El‘h d
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Taxonomists
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Ecotaxonomy in the global online environment
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e e
OPEN TRAITS se
OBO Foundry " = J

Darwin Core
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IT development

Developed by Complex Cloud Solutions R Compies D
(http://ccs.msk.ru/en/) QL) Slovdsotons

GoCore platform, based on Node.js, allowing for & GoCore
fast and efficient standardized programming it I L

Core documentation is available, Ecotaxonomy
documentation is in progress

Custom modules can be implemented in the future

by external developers in the framework of the
platform.
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http://ccs.msk.ru/en/

Development stage: Beta testing

Status November 2019

. . 95%
Virtual research environment -
100%

Taxonomy and traits

« Beta testing and optimization phase

 Advanced features in 2020
* Funding and maintenance:

University of Goettingen, EFForTS, AG Scheu,
‘crowd’funding/maintainance
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19

ququququ



Acknowledgements

DFG #CRC990 EFForTS
Other funding agencies: DAAD, RSF, RFBR, FinBIF

Dorothee Sandmann and Stefan Scheu
Collaborators around the world

y @AntonCollembola

m Anton Potapov

potapov.msu@agmail.com
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Complex

w
, 5? Cloud Solutions
& Nontrivial solutions development

Ecotaxonomy - December 2019 - Goettingen 20



