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Getting an insect collection ready for digitization
at the lllinois Natural History Survey’ s InvertNet
project
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[l1lino1s Natural History Survey collection

> 7,000,000 specimens
> 14,000 primary types

Today, ~900,000 records (2.1 million specimens) GBiF: http://data.gbif.org/datasets/provider/75



InvertNet Rationale

e vast majority of specimens the
collections are invertebrates

— primarily insects and related
arthropods

— less than 5% available online
— only label data usually provided

e existing digitization methods are
inadequate

— slow and expensive (S1+ per
specimen)

— risk of damage to specimens from
handling




InvertNet

Digitize all holdings of 22 arthropod collections (>50 million
specimens)

Provide access to images and other data via online virtual
museum

Provide platform for research and development of additional
tools and resources
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Drawer Imaging
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Image segmentation/annotation
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. capture image of 2. segment unit trays 3. segment
drawer + metadata (image analysis specimens
(location, contents) software) 4. capture label

data



Preparation of the collection for
digitization

Loan returns

Merging large donations
Updating nomenclature
Unifying labels
Collection profiling



Loan returns

* |n 2011: 876 loans in the collection
database, 223 of those cancelled.

* Frustrations: missing records, inaccurate
records, human factor.

e Now: 3068 records in the database,
2565 cancelled, 82 renewed. All the

invoices scanned.

ILLINOIS NATURAL Cancelled___
HISTORY SURVEY

N\.
\\ 607 East Peabody Drive, Champaign, llinois, USA 61820 Invoice No. 1827

Date 16 July 1999

Felipe N. Soto

Upon receipt of material { Department of Biology
please sign and return University of Vermont
one copy of the invoice
to K. R. Zeiders

Burlington,‘ VT 05405 f-soto@life.uiuc.edu
The following specimens have been forwarded as: (1) loan (2) gift (3) return (4) exchange
Correspondence: perrequest in person 16 July 1999 Handled by: K. R. Zeiders

HIGHER TAXA COLLEMBOLA
Listof specimens
Collembola l

Access. i # of vials, etc. # of spec. date ret. Type/ country of origin/ other
55 vials , | Kyrgystan




Large donations

R T —

* The material was sitting
In temporary storage
area, and has not been

incorporated in main
collection. I oot

INHS Entomology C_o\\ec\'\ons
Accessioned April 2009

' 1 Patrick J. Conway Sr.
i Lepidoptera Collection
gl INHS Entomology Collections
i Accessioned April 2009



Updating nomenclature

CoL match: Diptera — 60%, Hemiptera — 60%, Lepidoptera — 80%,
Coleoptera — 35%.

Now: 63,545 names 1n the database.

_1 Coleoptera : Table
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ID | Order Family | Genus | Subgenus | Species | Supspecies | Author | year | #oflabels |«
] 267 Coleoptera Bruchidae Algarobius bottimeri Kingslover =
] 268 Coleoptera Bruchidae Algarobius johnsoni Kinkslover =
] 269 Coleoptera Bruchidae Algarobius nicoya Kingslover
] 270 Coleoptera Bruchidae Algarobius prosopis (LeConte)
- 271 Coleoptera Bruchidae Algarobius riochama Kingslover
] 272 Coleoptera Bruchidae Algarobius sp.1
] 273 Coleoptera Bruchidae Althaeus folkertsi Kingslover 2
] 274 Coleoptera Bruchidae Althaeus hibisci 2
- 275 Coleoptera Bruchidae Althaeus steineri Kingslover
] 276 Coleoptera Bruchidae Althaeus 2
] 277 Coleoptera Bruchidae Amblycerus robiniae (Fabricius) 3
] 278 Coleoptera Bruchidae Bruchidius atar
] 279 Coleoptera Bruchidae Bruchus brachialis Fahr. 2
] 280 Coleoptera Bruchidae Bruchus Kisoruni (L)
] 281 Coleoptera Bruchidae Bruchus pisorum L.
] 282 Coleoptera Bruchidae Bruchus
] 283 Coleoptera Bruchidae Callosobruchus chinensis (L)
] 284 Coleoptera Bruchidae Callosobruchus maculatus (F.)
] 285 Coleoptera Bruchidae Caryobruchus gleditsiae (L)
] 286 Coleoptera Bruchidae Cercidiestes ulkei (Horn)
] 287 Coleoptera Bruchidae Cercidiestes

288 Coleontera Bruchidae Eubabtus palliatus Lacord.

-




Unifying labels

Cistalia signoretii (Guerin-Meneville 49,288
1857)

Heteroptera: Lygaeoidea: Rhyparochromidae
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Collection profiling

INHS collection profiling
(Colin Favret et al. 2007)

-

1 == Forml : Form o ||=E @
i ID: 1 Person: |D. Dmitriev E] Update
Room: 285/ Taxon Code: 44735 Taxonomy
Label 1 Label 2

Line1: |THYSANOPTERA [+] Line 1: |Frankliniella [=]

Line 2: | Terebrantia \Z| Line 2: nervosa, musaeperda, minuta E|

Line 3: Thripidae E Line 3: E]

Line 4: [=] Line 4: [=]

Notes:

Collection Type: slide [+]
Amy Bader Conservation Status: 3 - slide ringed or mounted in Canada balsam
Processing State: |3 - specimens cleared and properly oriented
Container Condition: 3 - good slide boxes or trays with rust-free hinges and substantial closure clasps

[~]

]

- 5

Condition of Labels: 2 - partially faded or pencil writing, on non-archival paper

proceSSI ng Ioa n retu rn Identification Level: 4 - identified to species El
[~]
[v]
[l
]

Arangement Level: |2 - specimens crowded arranged at higher taxonomic level, or species sharing trays
Data Quality: 3 - all data fields intact
Computerization Level: |2 - no computerization
Number of Specimens: [ Preview (dry) ][Preview (slide) H Preview (wet) ] Print label 1: [7]  Print label 2:
Number of Vials / Slides: 79 [ Print (dry) | Print (slide) || Print (wet) || Soto(wet) ||print
Created: |A. Klipp E] 8/26/2011 1:45:43PM Modified: |D. Dmitriev E] 2/8/2012 7:45:23 PM

Record: [14] 1 @@ of 6392




Collection profiling: Conservation status

' ~

-3l Form1:Form = @

> ID: Number) Person: E3 Update i

Room: Taxon Code: Please select a person from the list
Label 1 Label 2
Line 1: E] Line 1: EI
Line 2: E] Line 2: E]
Line 3: E] Line 3: E]
Line 4: B2 Line 4: [~]
Notes:

Collection Type: dry B2
Conservation Status:
Processing State: 1 - pest infestation or specimens unusable due to damage
2 - specimens damaged, pins broken or bent
3 - specimens intact and stable

[«]

Container Condition:

Condition of Labels:
Identification Level: B2
Arrangement Level: EI
Data Quality: E2
Computerization Level: E3
Number of Specimens: [ Preview (dry) HPreview (slide) “ Preview (wet) ] Print label 1: [v] Print label 2: []
Number of Vials / Slides: [ Print (dry) H Print (slide) H Print (wet) H Soto (wet) J [prmt]

Created: [v] 10/6/2014 7:53:16 AM Modified: [v] 10/6/2014 7:53:16 AM

Record: [I4 | 4 ][ 16449 [ » [M1])#] of 16449

4 |1




Collection profiling: Processing state

-

-3l Form1 : Form

E=R o =X

3

ID: Number)

Room: Taxon Code:

Label 1

Line 1:
Line 2:
Line 3:
Line 4:

Notes:

Collection Type:
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:
Computerization Level:
Number of Specimens:

Number of Vials / Slides:

Created:

Record: @E Im @

[ ]

Person: (=] Update p
Please select a person from the list | Taxonomy

Line 1:
Line 2:
Line 3:
Line 4:

Label 2

[ ][]

dry [~]
[=]
I E2
1 - bulk, unprocessed specimens
2 - specimens lacking labels or not properly prepared
3 - properly sorted and labled
[=]
[=]
[=]
[ Preview (dry) ][Preview (slide) “ Preview (wet) ] Print label 1: [¥] Print label 2: []

[ Print (dry) H Print (slide) H Print (wet) H Soto (wet) J[Print]

[v] 10/6/2014 7:53:16 AM

of 16449

Modified:

[v] 10/6/2014 7:53:16 AM

4 |1

~




Collection profiling: Container condition

-

-3l Form1 : Form

E=R o =X

3

ID: Number) Person: (=] Update p

Room: Taxon Code: Get Please select a person from the list | Taxonomy
Label 1 Label 2
Line 1: [~] Line 1: ~]
Line 2: E] Line 2: E]
Line 3: E] Line 3: E]
Line 4: E] Line 4: E]
Notes:

Collection Type:
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:
Computerization Level:
Number of Specimens:

Number of Vials / Slides:

Created:

Record: @E Im @

dry E2

][] [i]

1 - cigar boxes, pill boxes, paper bags
2 - substandard containers, hart botom unit trays
3 - wrong size or dirty unit trays

4 - archival unit trays

E2

[ Preview (dry) ][Preview (slide) “ Preview (wet) ] Print label 1: [¥] Print label 2: []
[ Print (dry) H Print (slide) H Print (wet) H Soto (wet) } [Print]
[v] 10/6/2014 7:53:16 AM Modified: [v] 10/6/2014 7:53:16 AM

of 16449

4 |1

~




Collection profiling: Condition of labels

-2l Form1: Form

(o Lo s |

>

Record: EE ]W @

ID: Number)
Room:
Label 1
Line 1:
Line 2:
Line 3:
Line 4:

Notes:

Collection Type: |dry
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:

Taxon Code:

Get

[ B[]

Person:

[=]

Please select a person from the list

Line 1:
Line 2:
Line 3:
Line 4:

Label 2

Update i
Taxonomy

[ B[]

[ ([ [

Identification Level:
Arrangement Level:
Data Quality:

1 - faded to illegible, crumbling or missing
2 - partially faded, on non-archival paper
3 - labels on archival paper

Computerization Level:
Number of Specimens:

Number of Vials / Slides:

Created:

[+]

of 16449

[«]

[ Preview (dry) ”Preview (inde)H Preview (wet) J Print label 1: [¥] Print label 2: []

| Print (dry) | Print (slide) | Print (wet) | soto(wet) | |[print]

10/6/2014 7:53:16 AM

Modified:

[v]| 10/6/2014 7:53:16 AM

4 (M




Collection profiling: Identification level

-2l Form1: Form

(o Lo s |

>

ID: Number) Person:
Room: Taxon Code: Get
Label 1

Line 1: E] Line 1:
Line 2: E] Line 2:
Line 3: E] Line 3:
Line 4: E Line 4:
Notes:

Collection Type:
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:
Computerization Level:
Number of Specimens:
Number of Vials / Slides:

Created:

Record: @E lm @

dry [~]

[=]

Please select a person from the list

Label 2

Update i
Taxonomy

[ B[]

[ [

1 - all specimens not determined to any level

2 - identified to order or family

3 - identified to genus (in small groups to family)
4 - identified to species

[ PTEVIEW (UTy] J[PTEVIEW (S|

4|

[ Print (dry) H Print (slide) H Print (wet) H Soto (wet) ]W

[v]| 10/6/2014 7:53:16 AM Modified:

of 16449

[v]| 10/6/2014 7:53:16 AM

4 (M




Collection profiling: Arrangement level

-2l Form1: Form

(o Lo s |

>

ID: Number)
Room:

Taxon Code: Get

Label 1

Line 1:
Line 2:
Line 3:
Line 4:

Notes:

Collection Type:
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:
Computerization Level:
Number of Specimens:
Number of Vials / Slides:

Created:

Record: @E lm @

dry [~]

Person:

[=]

Please select a person from the list
Label 2

[ B[]

Line 1:
Line 2:
Line 3:
Line 4:

Update i
Taxonomy

[ B[]

[ ] ]

1 - mixed taxa in same container
2 - specimens crowded arranged at higher taxonomic level, or species sharing trays

3 - specimens arranged alphabetically or phylogenetically

4 - specimens arranged geographically or numerically within a taxon

| Print (dry)

|| Print (slide) [ Print (wet)

“ Soto (wet) HPrint‘

[v]| 10/6/2014 7:53:16 AM

of 16449

Modified:

[=]

10/6/2014 7:53:16 AM

4 (M




Collection profiling: Data quality

-2l Form1: Form

(o Lo s |

>

Record: [I4 [ ¢ ][ 16449

ID: Number)
Room:

Taxon Code:

Get

Label 1

Line 1:
Line 2:
Line 3:
Line 4:

Notes:

Collection Type:
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:
Computerization Level:
Number of Specimens:
Number of Vials / Slides:

Created:

]

dry [~]

[ B[]

Person:

[=]

Please select a person from the list
Label 2

Line 1:
Line 2:
Line 3:
Line 4:

Update i
Taxonomy

[ B[]

1| k1| E1{ K| K1 | ET§ET

1 - data absent often codes only

2 - missing data can be inferred
3 - all data fields intact

4 - value-added data, including retrospective georeferencing

[¥]| 10/6/2014 7:53:16 AM

of 16449

Modified:

[=]

10/6/2014 7:53:16 AM

4 (M




Collection profiling: Computerization level

-3| Form1 : Form | = H =] '@

» ID: Number) Person: (=] Update p
Room: Taxon Code: Get Please select a person from the list | Taxonomy
Label 1 Label 2
Line 1: E Line 1: E
Line 2: E Line 2: E
Line 3: E Line 3: E’
Line 4: E Line 4: EJ
Notes:

Collection Type: |dry [~]
Conservation Status:
Processing State:
Container Condition:
Condition of Labels:
Identification Level:
Arrangement Level:
Data Quality:

Computerization Level: |

Number of Specimens: |2 - no computerization
Number of Vials / Slides: 3 - taxonomic information computerized

K1|K1{E1{ K1 K1|ET{EII KT

4 - all specimens databased and localities georeferenced
Created: | v | 10/6/2014 7:53:16 AM Modified: | v | 10/6/2014 7:53:16 AM

4 (1IN

Record: (M| ][ 16449 | » [»1])#] of 16449




Scanning - Data Entry

* Title must be unique

» After you have entered a title, press Scan

* Tags should include any relevant taxa

* Fill in as many quality menus as you can

 Don’ t forget to save!

* Once scanning is done, press New Drawer

® 00

Drawer Data

Title

Taxonomic Tags
Arrangement Level
Computerization Level
Condition Of Labels
Conservation Status
Container Condition
Data Quality
Identification Level

Processing State

New Drawer

4>

4»

4>

4>

4>

4>

4>

4>



Collection profiling
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HYMENOPTERA 2199
Apocrita
Ichneumonoidea
Braconidae - Macrocentrinae

S - nuperus

Ichneumonoidea
Braconidae - Macrocentrinae




Collection profiling

= . Ephemeroptera
Ephemeroptera AT Ephemeroptera
[ Ephemeroptera Ephemeroptera Ephemeroptera Siphlonuridae

Siphionuridae Siphlonuridae Siphiont

S Siphlonuridae p
Siphlonuridae L Siphlonuridae Siphlonur
Siph Biohlonunis Siphlonurus i Siphionurus

marshalli

Siphlonurus marshalll Siphlonurus | occidentalis =

Traver 1934 occidentalis
(Eaton 1885) |

alternatus McOunnough

(Say 1824) Bl Traver 1934

1923

1625

R4559

1639

R4565

13742

13742
13723

13742
13742

S405

various Genera Identified to species
S403

S414

S404

Cricotopus, Labrundinia, Polypedilum and Tanytarsus determined to species
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DIPTERA Chironomidae

DIPTERA

DIPTERA Chironomidae
Identified and Undetermined Genera

S402

hironomus, Dicrotendipes, and Undetermined

DIPTERA Chironomidae

(o

DIPTERA Chironomidae
Ceratopogonidae, Psychodidae andTendipedidae identified to Genus
S401

DIPTERA




Label data capture

OCR doesn’ t work

— labels partly obscured by specimens

— many hand written

— high error rates—time fixing errors > time

required to manually enter data

Manual entry of verbatim label more
accurate

— still expensive, time consuming, error prone

Crowd-sourcing is most viable option
— rapid
— low cost
— built-in redundancy to reduce errors

— applications already available (e.g., Notes from
Nature) 10059 0%

Notes from . COLLECTIONS ABOUT DISCUSS BLOG

24



Online data entry form

31 Illinois Natural Histo S
€ C ft © membracoidea.speciesfile.org/InsectCollectionEdit.asps w @ A
Welcome Dmitry Dmitriev -

Sign Out Illinois Natural History Survey: Insect
Collection Wl isrorr sueve |
Edit Form |

User Settings |

Delete Specimen Data | Enter Specimen Data

Specimen Data Entry

Find Specimen Insect Collection E]
Recent entries. EI
Catalog Number @ Insect Collection [~ | -
Preparation Type Pin [~]
Number of Males Females Adults Unsexed
Specimens @

Immatures Pupae Exuvia

Age Unknown Others

Taxon Code @
Locality Label @
Accession Number @
Determination Label @
Other Label ©
Comments
Next record @ 7| Catalog number +1 [ Same taxon

Same locality Same other labels

Clear New record

1




Parsing verbatim labels

*Matching with existing parsed records (~40% match)
*Finding date (~95% records)

*Finding coordinates (~85% records)

*Finding collector (~70% records)

*Finding 1dentifier (~30% records)

*Student parsing

*Crowd-sourcing (have not been tested yet).



InvertNet UIUC Team

Chris Dietrich — Director
— Systematic Entomologist

John Hart — CoPI
— Computer Science - Graphics

Nahil Sobh — CoPI

— Computational Multiscale Nanosystems
Umberto Ravaioli — CoPI

— Computational Multiscale Nanosystems
David Raila — Senior Collaborator

— Computer Science — Sr. Research Programmer

Others
— Programmers, research assistants, hourlies




InvertNet Collaborating Curators

A. Cognato, MSU

G. Courtney, J. VanDyk, ISU

J. Holland, Purdue

R. Holzenthal, P. Tinerella, Minnesota
P. Johnson, SDSU

H. Klompen, M. Daly, OSU

J. Rawlins, R. Davidson, J. Fetzner,
Carnegie Museum

D. Rider, G. Fauske, NDSU

A. Short, Kansas

R. Sites, Missouri

D. Young, Wisconsin-Madison
J. Zaspel, Wisconsin-Oshkosh
G. Zolnerowich, KSU

D. Rubinoff, U Hawaii

T. Roberts, U lowa




