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Before I try to answer that question …





INHS Insect Collection - our watershed

1,111,704 collection objects 2,719,033 specimens1,133,456 collection objects (digitized) 2,756,380 specimens (digitized)



INHS Insect Collection - the streams
Collection objects created by all project members



Big picture



Dams/bottlenecks - Part 1



Dams/bottlenecks - Part 1



TaxonWorks
What tools do we have right now?



TaxonWorks: Tools - removing stream debris
Digitizing specimens faster (what collections people think about)
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TaxonWorks: Tools - removing stream debris
Import data faster



TaxonWorks: Tools - increasing river size to the delta
Export data faster



TaxonWorks: Tools - trace elements
Linkages —> DarwinCore



TaxonWorks: Tools - trace elements
Linkages —> Global Identifiers



TaxonWorks: Tools - trace elements
Linkages —> Global Identifiers



TaxonWorks: Tools - making more clouds
Linkages —> GBIFFERENCE



TaxonWorks: Tools - making more clouds
Linkages —> Global Identifiers



Small picture



USA:IL:Piatt Co:Willow Branch:Allerton Park:
nr.Sangamon Rv.:39.998473º -88.636857º ±15m; 
ex. pant leg; 11MAY2018 TC McElrath/DA Hennen
Ixodes
scapularis 1♂
det ED Struckhoff 2020

GUID: 2396f952-69ab-4bea-9a4b-22e96fecad4f
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As far as collections 
boat travels



Getting to the ocean

• Importers, importers, importers


• Integrate GUID management & 
creation into software


• More tools to link persistent identifiers 
with objects


• 50-100 people w/GUIDS


• 1000s without


• Make dataset -> aggregator workflow 
more seamless (1 button, not multiple)


• Data Validation & Cleaning tools

Cleaning the river



Citations, Metrics



How to follow the 
rain?



INHS Insect Collection - the rain

Citations of Papers that cite the INHS Insect Collection (Google Scholar)

Complete

In progress



Image ℅ Univ. of Alaska Museum 

29APR1906

Collected

10NOV2021

Databased/

sent for loan

25MAR2022

Returned/reidentified,

Updated on GBIF

Author emails 

copy/published

24JAN2023

Citations, Metrics



Image ℅ Univ. of Alaska Museum 

29APR1906

Collected
• Time from digitization to citation


• 1 year, 2 months!


• Required physical loan


• Ignored local identifiers, GBIF DOI


• Specimen used previously?


• Can’t track individual specimens


• Limited by loan process/researcher time


• 9 such papers in 2022


• Citations will increase, but indirectly


• Could be improved if researchers cite general dataset 
GBIF DOI directly

INHS Insect Collection - the rain



INHS Insect Collection - the rain

INHS SCAN

1 Record 
(already found 

by GBIF)

9 records, only 1 
insect collection 

record

2 non-GBIF 
tracked insect 

collection records

Query: dataset ID
 Query: scan-bugs.org INHS
Query: 


INHS https://
biocoll.inhs.illinois.edu/portal

Manual or Google Scholar tracked



INHS Insect Collection - the rain

Papers that cite INHS Insect Collection specimens (GBIF)

In progress

Complete

128



INHS Insect Collection - the rain
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DOI



11MAY2018

Collected

13MAR2020

Determined/Imaged

07JAN2021

Uploaded

Ixodes
scapularis 1♂
det ED 
Struckhoff 2020

9JUN2022

Downloaded

 21FEB2023

Paper Published

 ~01MAR2023

Discovered/linked via Bionomia/GBIF

Total time from collection to citation: 

~4 years, 10 months



11MAY2018

Collected

13MAR2020

Determined/Imaged

Ixodes
scapularis 1♂
det ED 
Struckhoff 2020

Bottleneck: Taxonomic impediment & Digitization Funds

+ 1 year, 10 months



Bottleneck: TaxonWorks Development of DWC Exporter

Fixed!


- 8 months

13MAR2020

Determined/Imaged

07JAN2021

Uploaded

Ixodes
scapularis 1♂
det ED 
Struckhoff 2020



Bottleneck: none! hypothetically <1 day

- 1 year six months

07JAN2021

Uploaded

9JUN2022

Downloaded



Bottleneck: publishing 
Not within purview of this talk

9JUN2022

Downloaded

 21FEB2023

Paper Published



11MAY2023

Collected

12MAY2023

Determined/Imaged

Databased

13MAY2023

Uploaded

Phyconomus 
marinus 
det TC McElrath
12MAY2023

14MAY2023

Downloaded

 01DEC2023

Paper Published

 ~14DEC2023

Discovered/linked via Bionomia/GBIF

Total hypothetical time from collection 
to citation: 


~6.5 months



Total hypothetical time from collection 
to citation: 


~6.5 months

And all it took was:

- solving the taxonomic impediment

- writing & publishing a paper in <6 months

- persistent identifiers with frictionless data



• Exponential growth of use of specimens


• Specimen used previously can be tracked


• Individual specimen can be tracked


• Not limited by collection manager time - only 
researcher


• 53(54) papers in 2023 so far


• On track to exceed 2022 by 15 papers


• Collection Managers do NOTHING to get 
citations of specimens

INHS Insect Collection - the rain



Citations, Metrics



11MAY2023

Collected

12MAY2023

Determined/Imaged

13MAY2023

Uploaded

Phyconomus 
marinus 
det TC McElrath
12MAY2023

14MAY2023

Downloaded

 01DEC2023

Paper Published

 ~14DEC2023

Discovered/linked via Bionomia/GBIF



11MAY2023

Collected

12MAY2023

Determined/Imaged

13MAY2023

Uploaded

Phyconomus 
marinus 
det TC McElrath
12MAY2023

14MAY2023

Downloaded

 01DEC2023

Paper Published

OTHER 

AGGREGATOR

OTHER 

AGGREGATOR

?
No DOI to connect specimens to 

paper

Manual tracking


Time to discovery? 1 day - years

Back to old system



11MAY2023

Collected
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11MAY2023

Collected

12MAY2023

Determined/Imaged

13MAY2023

Uploaded

Phyconomus 
marinus 
det TC McElrath
12MAY2023

14MAY2023

Downloaded

 01DEC2023

Paper Published
NO GBIF DOI Cited

Collections/Datasets buried in:

• Materials/Methods (okay, but not great)

• Acknowledgments (worse, but still in 

main paper)

• Supplemental files (groan)

• Completely stripped (inexcusable)



Citations, Metrics



DOI 
Tracking? Yes Yes No No

Global vs. 
local Global Local Global/Local Local

Specimen 
level 

tracking?
Yes Yes No No



Keep the cycle going
• CMs provide citation link alongside loaned 

specimens


• Publishers REQUIRE data management plan


• Grounds for Rejection/Revision


• “data on request from the authors”


• ONLY aggregator cited, not individual 
datasets


• No verbatim data anywhere (not 
repeatable!)


• Identifiers stripped from primary data 
everywhere

Replenish the water table

https://psyarxiv.com/jbu9r/ 

https://psyarxiv.com/jbu9r/


Keep the cycle going
Replenish the water table



Caveats
Replenish the water table

• Building infrastructure costs $$


• GBIF DOI registry


• Server time/space costs $$


• Data infrastructure development


• Data infrastructure not perfect


• still not seeing my paper that cited 
three different GBIF DOIs on GBIF 
website


• More aggregators = more exposure
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Provide & Cite DOIs
Let the water flow


