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The Illinois Natural History Survey Insect Collection (INHS-IC) recently migrated from several 
legacy collection management systems and into TaxonWorks, a biodiversity data manage-
ment system developed by the SpeciesFile group and its collaborators at INHS. The migra-
tion process had several immediate outcomes. First, it unified semantics over five separate 
databases that were throttling collection management. Second, new interfaces illuminated 
past issues arising from inconsistent use, conflicting goals, and poorly constrained stan-
dards. Third, the migration itself introduced issues originating from the complex mapping of 
old to new data models. Once the migration was in place, we had the opportunity to quickly 
iterate on improvements in collections management workflows in conjunction with develop-
ers of TaxonWorks. Adoption of the new system allowed us to fully absorb digital assets, in-
cluding several hundred thousand images and collection objects in collection management 
“limbo”. We discuss how to manage such a move, what we could have done better, and how 
valuable the relationship between museum professionals and behind-the-scenes coders can 
be. As we move closer to recording our millionth digital accession, we are excited to imag-
ine the possibilities that a flexible and evolving biodiversity workbench means for innovation 
within collections digitization and downstream uses of digital data.

The INHS-IC is one of the first projects to adopt TaxonWorks for day-to-day collection man-
agement, e.g. specimen digitization, loan management, and label printing. Our pre-migration 
data was complex, originating over several decades and persisting in three different relation-
al databases (FileMaker Pro for collection objects, collecting events, people, and loans; Mic-
rosoft Access for container profiles; and web tool with a SQL back end for data entry). These 
data were migrated to TaxonWorks via a custom script written by DAD and MJY. The migra-
tion was tested and refined on and off over a one year period in synergistic parallel with the 
development of required features in TaxonWorks.

Nearly 1 million collection objects were migrated along with their associated collecting 
event, people, loan object, georeferences, locality, and container tables. Once in Taxon-
Works, we were able to run queries against a unified dataset for the first time (Fig. 3, 4). 

Outstanding issues with the migration are currently tracked on GitLab.  There we record var-
ious “to-do’s”, fixes, or uploads, or script-based curation that need to occur. Problems en-
countered following the migration include: 1) duplicate or improperly delimited namespaces, 
2) a subset of collection objects that were not assigned collecting events (Fig. 4), 3) and vari-
ous fields were not initially migrated.

In the six months since migration, 42,641 data objects have been “depicted” in our data-
base. 

THE GOOD: The migration to TaxonWorks was a marked advance in our digital infrastruc-
ture. At the onset it allowed us to use data model and code underlying TaxonWorks in a 
script-framework to model and ingest our diverse legacy data, creating new, semantically 
rich relationships in the process. Our new ability to natively manage images has led to in-
creased data validation and subsequent correction of longstanding issues with transcription 
quality (Fig. 8). Furthermore, image handling has lead to the integration of decades worth of 
images (Figs. 1, 5-7) generated from a variety of previously funded National Science Foun-
dation grants, daily curation, and the INHS-IC portion of the Terrestrial Parasite Tracker The-
matic Collections Network (TPT-TCN) grant.

As TaxonWorks is web-based we have greatly increased flexibility to work anywhere. Stu-
dents and hourlies were able to capture images of specimens for later transcription, which 
has served us well during the global COVID-19 pandemic. Over 9,000 specimens for the Ter-
restrial Parasite Tracker project have been uploaded and are being transcribed remotely.

TaxonWorks as a platform has also seen immediate benefits from the migration process. Is-
sue (bug, feature requests) reporting increased sharply following the migration, with 102 
more issues being reported in the six months following migration than before (Fig. 4). As 
more daily users encountered bugs, workflow constraints, or errors in migration, the corre-
sponding number of issues reported and then closed also increased. Through a series of 
brainstorming a design sessions, followed by iterative development, the authors imagined, 
created, and improved several TaxonWorks custom workflows or “tasks” (Figs. 6-9). These 
workflows have since been used by multiple other collections using TaxonWorks to ingest 
data.

THE BAD: Once all the data was unified into one location, many issues with data standard-
ization became readily apparent. Because of the disjunct nature of digitization, different 
projects had a variety of standard operating procedures, with some generating only imag-
es, others only verbatim data, or others only parsed data. With the robust data architecture 
of TaxonWorks, these data are all handled in parity, and value can be added as needed or 
required at later points in time. For example, the numerous specimens generated with only 
verbatim label data can now be bulk parsed in an in-development text-string annotator.

The use of collaborative issue-tracking (e.g. GitHub/GitLab) has greatly simplified the track-
ing of issues with such a large migration, as well as improvements to data presentation, use, 
and workflows. Over 50% of the issues created on our GitLab have been solved, with nu-
merous others on their way to being fixed. Explicit problem narration has allowed for better 
communication between collections personnel and developers.

THE UGLY?: Looking back, even more communication between collection personnel and 
developers could have helped avoid some of the issues that have been revealed since the 
migration. Because some of the collection personnel arrived following many of the initial dis-
cussions about how data is modeled in TaxonWorks, they were not able to check that they 
migrated correctly until differences in understanding showed themselves far down the line. 
While these problems are not uncorrectable, time and energy could have been saved if all 
steps were discussed in more detail. Migration of the INHS-IC data and initial use of the da-
tabase for collection management highlighted the needs for specialized interfaces for col-
lection management, which were designed and tested for the last two years in collaboration 
with Species File Group developers.

THE FUTURE: Moving forward, the digital infrastructure of INHS will continue to benefit from 
collaborative issue-tracking, real-time development and open responses from developers, 
and the continuing refinement of digital data workflows. Depictions of all kinds of data will 
lead to increased validation and communication with scientists using that data. Real-time 
queries about data quality will allow for targeted curation projects and lead to higher-quali-
ty data being shared with aggregators. Cross-collection meetings with others using Taxon-
Works is synergistically identifying and prioritizing key improvements that once met will ben-
efit all.
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allowing the authors to change format to a poster. We also thank the Species File Group (https://
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Fig. 6. “Transcribe depiction” task developed to parse verbatim label values from staged specimens. Color hexagons indicate “completeness” 
of a record in an easy and quick to understand visual format for rapid evaluation.
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Fig. 1. INHS Insect Collection 240815, Bombus (Thoracobombus) dahlbomi
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Fig. 7. “Browse collection object” task, showing annotations, determinations, and depictions.

Fig. 5. “Grid Digitizer” task developed to ingest images of scanned slides and (planned) scanned accession books. 

Fig. 2. Collection objects by preparation type in the INHS Insect Collection. 

Fig. 9. “Comprehensive digitization” task with movable image overlay for easy transcription and validation. 
Specimen generated for the Terrestrial Parasite Tracker Thematic Collections Network grant.
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Fig. 3. Summary of relationships between collection objects and collecting events.
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Fig. 4. Issues reported to the TaxonWorks GitHub issue tracker following the migra-
tion of INHS Insect Collection data and beginnings of daily use.
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