
Primary data and Entomological collections: 

utility, best practices and challenges. 

Dr. Marianna Simões
Researcher & Curator Coleoptera

Senckenberg Deutsches Entomologisches Institut (SDEI)

marianna.simoes@senckenberg.de                @beetler785                             msimoes123 



Beetles

Source: https://www.pinterest.com/pin/161777811592282012/
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Macroevolution

Simões et al, 2018
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Biological collections 

USNM

MfN, Berlin

SNG, Gorlitz



Source: Erica Kistner 2017, in Environmental Entomology)

Montemayor et al 2017 Gurgel Gonçalves et al  2012 Larson et al 2010

Entomology and distributional ecology

Bhatta, Simões et al., 2019



Space: The Final Frontier



Entomology: The Final Frontier



Entomological collections 



CeNak, Hamburg

Entomological collections 



CeNak, Hamburg

Entomological collections 



Entomological collections 



Digitization
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German Unification
German Entomological Institute
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Beck, L. A. (Ed.). (2018). Zoological collections of Germany: The animal 
kingdom in its amazing plenty at museums and universities. Springer.

Deutsches Entomologisches

Nationalmuseum (DENM)

Deutsches Entomologisches Museum 
(DEM)
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Deutsches Entonomologisches Institut (DEI)
German Entomological Institute

German Academy of Agricultural Sciences 

WW2: *Mecklenburg

Post-WW2: *Eberswalde

Division of Taxonomy of Insects
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WW2: *Friedrischhagen
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Senckenberg Deutsches Entomologisches Institut (SDEI)

Project Group in Entomology
University of Applied Science Eberswalde 

1
9
9
2
-1

9
9
3

3 million pin. Insect.

+ alcohol collection

25,000 type specimens

>100 collections

Project Group in KAI
German Entomological Institute
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Coleoptera (40%)

1,7 million spec.

160,000 sp.

~14,000 types

Became part of 

Senckenberg : SDEI

Beck, L. A. (Ed.). (2018). Zoological collections of Germany: The animal 
kingdom in its amazing plenty at museums and universities. Springer.

2
0
0
0

Registered Assoc. German 

Entomological Institute (DEI)

Became Department of the Center of 

Agricultural Sciences 
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Senckenberg Deutsches Entomologisches Institut (SDEI)

EdiCall: CARAB project

Pilot Project

Digitization and standardization in 

Senckenberg (SNG)

Create Workflow

Maximize Accessibility

Dresden, Müncheberg, Frankfurt am Main

Types



Senckenberg Deutsches Entomologisches Institut (SDEI)

Collections:

Col. Lucas von Heyden 
(Coll. L. v. Heyden, ded. DEI 1915) 

Col. Otto Leonhard 
(Coll. O. Leonhard, ded. DEI 1929) 

Col. B. Rensch
(Coll. B. Rensch, via F. Weber, ded. SDEI 

2011)

Col. Dieter Hülbert
(Coll. D. Hülbert, ex ZALF, LSA; ded. DEI 

2006)

Col. F. Weber 
(Coll. F. Weber; ded. SDEI 2011) 

Col. M. Moeck
(Coll. M. Moeck, ded. SDEI 2014) 

Col. Peter Jaros

(Coll. P. Jaros, ded. SDEI 2015) 



Senckenberg Deutsches Entomologisches Institut (SDEI)

Digitization process “Inventory 2009”



Senckenberg Deutsches Entomologisches Institut (SDEI)

Digitization process “Inventory 2009”

Specimens 

Biological Fossils 



Senckenberg Deutsches Entomologisches Institut (SDEI)

Assembling Collections

• Creation of location labels

• Creation of determination labels

• Preparation

• Systematic sorting and classification



Number of types Number of specimens 

Senckenberg Deutsches Entomologisches Institut (SDEI)

Digitization process

Number of species 



Synonym 

Taxonomic assessment: Lutz Behne



Type 

subspecies

Taxonomic assessment: Lutz Behne



Taxonomic assessment: Lutz Behne

Taxonomic 

Corrections



Paradox

Database

Code + Class

..If types are present

Code for 
synonyms 

Code for 

species

Code for 

species



Paradox

Labels follow
Database structure

Valid

Genus

Synonymus

Database



"Section" 
(provides help with the installation)

Bottom label (s)
(top view of the box)

Author & Year

Vertical label
(view from the front into the box)

Indication of collection (number of individuals);
here Hauptlg. (58 copies)

Zoogeographic Region



Senckenberg Deutsches Entomologisches Institut (SDEI)

Collection Organization

• Unit-tray system

• Creation of determination labels

• Preparation

• Systematic sorting and classification



Senckenberg Deutsches Entomologisches Institut (SDEI)

Type pictures

Which is the type…

….or, which type is it?
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Photos!

Type pictures

Which is the type…

….or, which type is it?



Senckenberg Deutsches Entomologisches Institut (SDEI)

Type pictures

• Leica System (<1 cm)

• Workstation Nikon (>1cm)

• Labels are scanned

•Photos and labels – SNG Drive



Senckenberg Deutsches Entomologisches Institut (SDEI)

Type pictures

• Leica System (<2 mm)

• Workstation Nikon (>2mm)

• Labels are scanned

•Photos and labels – SNG Drive

301410_Cylindera_mesoepiste
rnalis_male_dorsal_2-stacked-
final

Quality!

Stacking

Rename photos

Add scalebar

Clean specimens…



Senckenberg Deutsches Entomologisches Institut (SDEI)

Not easy. Not cheap

SDEI:                 250,000 Euros

260,000 spec.

~3,000 types

1 person ~7 boxes/week + label - spec.

1 person ~50 spec./week - photos

1+1/2 technitians*

+2 years

1. Identification & Taxonomic update

2.Unit tray organzation

3.Photogtaph types (quality pictures)

4.Photograph labels

5.Transcription of the label

6.Clean specimen

7.Transfer specimens from boxes….



OUTPUT…

•Misidentification

•Non -specific record

•Species status not updated

•“Database miscrossing”

• USNM  >34 million insect specimens    - only 421,698 records in GBIF

• SDEI     ~3 million insect specimens      - 0 records in GBIF

• Global Biodiversity Information Facility (GBIF) 



GBIF



Web of Science (08/06/2020)

2000-2010 = 225

Entomology* -

bioclim OR Species distribution modeling OR Ecological niche modeling OR macroecology OR spatial ecology 

2010-2020 = 487



Web of Science (08/06/2020)

2000-2010 = 521

Evolutionary Biology* -

bioclim OR Species distribution modeling OR Ecological niche modeling OR macroecology OR spatial ecology

2010-2020 = 1,707





Diversity Total Investiment

per taxon
Average funding

per species

Cardoso et al 2011. Biological Conservation.

GigaPan

Unique identifiers 

What we need...

+Investment 

+ New tools 

+ Database

+ Space

+Workforce! 



What we need..

+Investment 

+ New tools 

+ Database

+ Space



+Investment 

+ New tools 

+ Database

+ Space

1:3… 

1:10… 

1:20…
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