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An Introduction to Bionomia
Created by: Makenzie E. Mabry, iDigBio, Florida Museum of Natural History; Adania Flemming, Florida Museum of Natural History; Molly Phillips, BioQUEST; Shawn Elizabeth Zeringue-Krosnick, Tennessee Tech University; Jennifer Kovacs, Agnes Scott College; Siobhan Leachman, Wikimedia Aotearoa New Zealand

Overview

Bionomia is a website dedicated to recognizing the work and expertise of the individuals who collect and identify natural history specimens. In this activity, you will learn about the Bionomia website, complete background research on a specimen collector or specimen identifier, and attribute specimen records to that individual as a Bionomia scribe.

[bookmark: _6jzd50srcg1j]Learning Objectives
· Explore attributed specimen records for collectors and identifiers using the Bionomia website
· Describe the background and research activities of a collector or identifier
· Attribute specimens to a collector or identifier
· Reflect on the attribution process and how the individual’s identities have impacted this process

SETTING THE SCENE 

Please read the following paper before reading the introduction to Bionomia background information. 

Groom, Q., Bräuchler, C., Cubey, R. W. N., Dillen, M., Huybrechts, P., Kearney, N., Klazenga, N., Leachman, S., Paul, D. L., Rogers, H., Santos, J., Shorthouse, D. P., Vaughan, A., von Mering, S., & Haston, E. M. (2022). The disambiguation of people names in biological collections. Biodiversity Data Journal, 10, e86089. https://doi.org/10.3897/BDJ.10.e86089 





BACKGROUND INFORMATION

What is Bionomia? 
Bionomia is a website that enables linking of natural history collections with the people who collected and/or identified those specimens housed within them (Figure 1). Bionomia was created by David Shorthouse to help solve the issue of the lack of professional recognition for the expertise needed to undertake this work. 

[image: Screenshot of the Bionomia website homepage featuring a collage of historical portraits in the background. The Bionomia logo is prominently displayed in large, cursive text across the center. The navigation menu at the top includes icons labeled Profiles, Scribes, Organizations, Datasets, Articles, Countries, and Agent Strings. Below the logo is a tagline that reads, 'Link natural history specimens to the world's collectors.']
Figure 1. Bionomia website homepage.

[bookmark: _go694fqdndzh]How does Bionomia work?
Bionomia uses specimen data periodically downloaded from the Global Biodiversity Information Facility, GBIF. As an aggregator, GBIF collects and displays specimen data sourced from natural history institutions all over the world. An institution must publish their collection data in GBIF for Bionomia to work on those specimens. Bionomia aims to match the name string of a collector or taxonomist, as recorded in GBIF, to the corresponding names provided in a Wikidata entry or an ORCID record. In this context, Bionomia uses unique codes, including Wikidata QIDs (distinct references for entities in the Wikidata knowledge base) and ORCIDs (unique codes for researchers), to reference individuals. Based on these codes, Bionomia generates a list of specimens that may have been collected or identified by the specified person. Bionomia scribes are users who engage with the platform to attribute specimens to specific collectors or taxonomists, working to verify the associations suggested by Bionomia.
The scribes use additional sources of information about the collectors or identifiers to help confirm those suggestions. If scribes agree with Bionomia’s suggestions, they can link a specific specimen collector via that collector’s unique code to the natural history specimen they have collected. This then enables Bionomia to generate a profile for that collector showing where and when the collector collected, what they specialized in, who they collected with, where the specimens they collected are deposited, and links to the scientific publications that have used their collections to improve our scientific knowledge about biodiversity.

[bookmark: _ntif3x272pvp]Who can contribute to Bionomia?
Anyone with an ORCID can become a Bionomia scribe by logging into Bionomia using their ORCID credentials. It is only once a person has logged into Bionomia that they can then contribute by making attributions, linking specimen records to collectors or identifiers. To learn more about the importance of obtaining an ORCID and how to go about this see the module on ORCIDs. 

[bookmark: _n4k7c0imtf3b]

An Example of Attributing Specimens to Elizabeth Gertrude Britton
Let’s walk through an example of how to attribute specimens to a collector. The attribution given in the example below has already been completed but is being used in this activity to illustrate the attribution process. 
1. Below is the Bionomia home page, https://bionomia.net, where you can find the “Help others” tab to start helping attribute specimens to a collector or identifier (Figure 2). Note - If you cannot find the “Help others” tab, you are not signed into Bionomia.
[image: A screenshot of the Bionomia website. The top navigation bar includes options such as "Profiles," "Scribes," "Organizations," "Datasets," "Articles," "Countries," "Families," and "Agent Strings." In the center, the Bionomia logo is displayed over a background of numerous black-and-white and color portraits of individuals. Below the logo, there's a tagline that reads, "Link natural history specimens to the world's collectors." A search bar is present on the right side with a placeholder name "Mary Smith" and a green "Search" button. On the left, there are two buttons: a green "Get started" button and a gray "Your profile" button. The "Help Others" button is circled in red in the top right corner.]
Figure 2. Bionomia homepage with “Help Others” in the top right corner.

2. In this example, we will walk through a few attributions for Elizabeth Gertrude Britton. 
3. To attribute specimens to her, we press the “Help attribute” tab next to the handshake icon at the bottom of the left panel in the middle of the profile page (Figure 3).
a. This gives a page listing specimens that may possibly have been collected or identified by Elizabeth Gertrude Britton. It is here that we can attribute specimens to this collector.
[image: A screenshot of a website
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Figure 3. Profile for Elizabeth Gertrude Britton, highlighting how to “Help Attribute”.
4. Note: Be cautious!
a. It is better to concentrate on being accurate rather than getting a particular collector to 100% complete. If you are NOT confident that the specimen was collected by the person you are working on, don’t do anything. Just leave the specimen unassigned. It is possible some other scribe will know more and will be able to confirm that specimen later. Researchers are relying on the data we are creating so we have to try our best to make it accurate. 
i. You have to be extra careful if there are two collectors with the same last name and first initial. 
1. For example, there is a collector named Jessica Beever as well as a collector named James Beever. If the specimen states it was collected by “J. Beever” and you can’t confirm which “J. Beever” it is, you should leave that specimen unassigned. 
2. If you are uncertain, LEAVE that specimen unassigned and go on to the next one on the list.
b. Ways to ensure a certain person collected or identified a particular specimen include matching the full name of the person, collecting dates that fall within the person's lifetime, the person is known to have collected in the locality of collection, the institution holding the specimen is known to hold that person’s collections, and the taxonomic group collected is within the collector or identifiers area of expertise.
5. When attributing specimens, Bionomia shows multiple columns giving information sourced from the GBIF record for the specimen. These include:
a. Assignment column - where the Bionomia scribe can attribute specimens to the collector and/or identifier
b. Scientific name - the scientific name of the specimen as provided by GBIF
c. Collected by - the name string of the collector
d. Identified by - the name string of the identifier of the specimen
e. Date collected - the date the specimen was collected
f. Date identified - the date the specimen was identified
g. Family - the taxonomic family in which the specimen is classified 
h. Institution - the institution code for the institution providing the specimen dataset
i. Catalog number - the identifier applied to the specimen by the holding institution
j. Type status - indicates whether the specimen is a type specimen 
k. Basis of record - this is a Darwin Core data standards term that refers to the specific nature of the record. Bionomia only uses “PreservedSpecimen” records sourced from GBIF. See the GBIF page on Basis of Record for further information
l. Not them - where the scribe can exclude the specimen from being attributed to the collector and/or identifier
6. Below is an example of a completed attribution. Figure 4 shows a suggested specimen for Elizabeth Gertrude Britton in Bionomia, prior to being attributed to her. In the figure you can see the name string aligns with our collector and the collection date aligns with when Britton was alive (1858–1934). Other information that may be of use to confirm attribution includes the locality of collection, the institution holding the specimen, and the taxonomic group collected. After considering this information we are confident that the specimen has been collected by our Elizabeth Gertrude Britton.
a. As we are confident she has collected this specimen, we have clicked the “Net” button.
[image: A screenshot showing silhouettes of a net and microscope. Next to it, the text 'Both' appears, followed by the scientific name 'Dicranella herminieri' in green. To the right, the names 'Britton, Elizabeth Gertrude' are listed, and the date '1914-02-27' is shown on the far right. A red circle is over the net to indicate that Elizabeth Britton collected this specimen. ]
Figure 4. Specimen of Dicranella herminieri, a moss, that was collected by 
Elizabeth Gertrude Britton on February 27, 1914.

7. In this next specimen (Figure 5), Bartramia stricta, since her name is in the “Identified By” column and we are confident that the “Mrs E.G. Britton” listed is OUR Elizabeth Gertrude Britton, we press the “microscope” button.
[image: A screenshot showing an specimen with an icon on the left featuring a net and microscope. The microscope is encircled in red indicating that Mrs. E.G. Britton identified this specimen. Next to it, the scientific name 'Bartramia stricta' is written in green with a small leaf icon. To the right, the collector is listed as 'O.D. Allen,' and the identifier is 'Mrs. E.G. Britton.' The date displayed is '1889-08-15.']
Figure 5. Specimen of Bartramia stricta, rigid apple moss, that was 
identified by Elizabeth Gertrude Britton on August 15, 1889.

8. And when Elizabeth Gertrude Britton’s name appears in both the “Collected By” and the “Identified By” columns, we press the “Both” button (Figure 6). 
[image: A screenshot showing a specimen entry with icons on the left depicting a net, a microscope, or the word "both". Next to it, the scientific name 'Silene virginica' is written in green with a small leaf icon. To the right, the collectors are listed as 'Britton, Nathaniel Lord; Britton, Elizabeth Gertrude; Vail, Anna M.' The identifiers are the same: 'Britton, Nathaniel Lord; Britton, Elizabeth Gertrude; Vail, Anna M.' The date displayed is '1892-05-25.' "Both" is circled in red to indicate that this specimen was BOTH collected and identified by Elizabeth Gertrude Britton.]
Figure 6. Specimen of Silene virginica, a wildflower, that BOTH 
collected and identified by Elizabeth Gertrude Britton 1892.

9. If you are SURE the specimen does NOT relate to our Elizabeth Gertrude Britton, we would click on the “Not them” button (Figure 7). To confirm this we checked the image of the specimen.
[image: A screenshot showing an entry with an icon of a net next to a microscope, followed by the label 'Both.' Next to it, the scientific name 'Passiflora bahamensis Britton' is written in green with a leaf icon and a small camera icon. The collector is listed as 'N.L. Britton,' and the date '1905-01-26' is shown. The family is 'Passifloraceae,' and the location is 'NY.' The specimen number is '1444414,' and the specimen type is listed as 'paratype.' The preservation status is 'PRESERVED_SPECIMEN.' On the far right, circled in red, is an orange label reads 'Not them.' ]
Figure 7. Specimen of Passiflora that was NOT collected OR identified 
by Elizabeth Gertrude Britton, rather her husband made the collection.

We check the image of the specimen as sometimes only the first collector is listed. NOTE: Care should be taken when dealing with women collectors as historically women were known by their husband’s name. For example, our Elizabeth Gertrude Britton was also known as Mrs N. L. Britton. Collection management systems often miss the title of a person, thus the all-important “Mrs” may be missing from the data. However, if the specimen has an image the “Mrs” can frequently be seen on the label. 
10. To facilitate the checking of the specimen label Bionomia adds a picture icon next to the specimen name to indicate whether images are available (Figure 8).
a. Hovering your cursor over the photo icon often enables you to view the specimen. 
[image: A screenshot showing an entry with an icon of a net next to a microscope, followed by the label 'Both.' Next to it, the scientific name 'Ponthieva brittonae Ames' is written in green with a leaf icon and a small image icon encircled in red.]
Figure 8. Specimen of Ponthieva brittonae highlighting the picture icon.
b. If this doesn’t work, clicking on the specimen name will take you to the GBIF record of that specimen. You can view the specimen label there. The label may give extra information that can help you confirm your collector collected this specimen.
11. Correcting mistakes
a. Everyone makes mistakes. Don’t worry if you do make a mistake in Bionomia as you can easily correct it.
b. Next to the “Discovered” tab you are currently working in, there are two tabs called “Fix attributions” and “Reclaim ignored” (Figure 9). If you have mistakenly attributed a specimen to the collector click on the “Fix attributions” tab and then press the “Remove” button to remove the attribution.
c. If you have mistakenly pressed “Not them” you can go to the “Reclaim Ignored” tab and click the remove tab to correct that error. 
[image: A screenshot showing a tab labeled 'Discovered' with a red notification badge displaying '50+.' To the right are three green links labeled 'Fix Attributions,' 'Reclaim Ignored,' and 'Bulk Attributions.']
Figure 9. Bionomia tabs to fix attributions if mistakes are made.
[bookmark: _ei7lr7g1fxxj]
[bookmark: _c693kqajco8b]Why contribute to Bionomia?
Bionomia can be used to highlight the contributions of otherwise overlooked collectors and identifiers. The contributions of women, people of color, and Indigenous people to science have been and continue to be less visible. This is a result of both bias and historical social norms. For example, these groups were often restricted in their ability to undertake formal education or to join natural history societies or clubs. However, these communities were often able to contribute to science by collecting specimens. By attributing these collecting efforts to the marginalized people that undertook them, it is possible to help improve the recognition of their important contributions to science. 
Attributing specimens to marginalized people in Bionomia can also lead to attribution data being “round-tripped”, that is, being ingested back into the collection management systems of the institutions that originally provided the specimen data. This round-tripping ensures natural history institutions themselves are then able to credit those who contributed to science, leading to real change in both local and global attribution practices. 

[bookmark: _n3mxnl67b0m5]ACTIVITY
Now, try attributing specimens on your own! 
Part 1- Remember to first take some time to set up your Bionomia Profile (you will have to set up your ORCID). We want to make sure you get credit for your work!
Part 2- Once you get your collector from your instructor, spend some time getting to know more about them by answering some questions. 
Part 3- Once you’ve gotten some information about your collector it’s time to start connecting them to the specimens they collected. Remember the goal isn’t to get them ALL, but rather to be as sure as possible that the specimens were actually collected or identified by this person. Even contributing “not them” statements is important!
Part 4- Lastly, reflect on the process. Write at least one paragraph guided by the reflection questions.
[bookmark: _y0hnzgf7u2py][bookmark: _7iik0cii23wz]Part 1 - Explore Bionomia and set up your profile

1. Log into Bionomia using your ORCID credentials - https://bionomia.net/
2. Explore the home page
a. You should see a getting started button that has information on how to start claiming your specimens and attribute specimens to others.
3. Set up your profile. Some information may already have been filled in from your ORCID profile.
a. Click on “Your profile” 
i. Here you will be able to add a profile photo and choose some options:
1. Public Availability 
2. Email Notifications
3. Preferred Language
4. Make Your Data Citable
5. YouTube
6. Delete Your Account
b. Now, navigate to the specimens tab in your profile.
i. This is where you will find any specimens which you have collected and/or identified which need to be attributed to you!

[bookmark: _7yjdwjbxrq6i]

Part 2 - Get to know your collector

In order to discover a particular collector’s identity, a researcher becomes an internet sleuth, researching and collating the biographic data such as birth, death and marriage dates, places of residence and employment, co-collectors and co-authors, personal interests and travels. This research is similar to that undertaken by family genealogists. 
There are multiple information sources and databases that hold bibliography information. A simple search via an internet search engine such as Google is often a researcher's starting point. Whether the collector is alive or deceased can help guide a researcher on the types of resources and databases that may be useful. Also the area the collector concentrates on in their natural history collections or the location of their collections can help guide the researcher in the resources or databases that should be searched.
For deceased collectors an ideal source of information would be a published obituary. However for under represented collectors obituaries may not have been created. Therefore the researcher may need to find other sources of biographical information. Examples include the Biodiversity Heritage Library and the Internet Archive websites and the library catalog Virtual International Authority File (VIAF). Alternatively archives of natural history museums, natural history societies, local universities or colleges, for example the Smithsonian Archives and the Natural History Museum, London archives, genealogical databases ranging from the large global databases to local or family based databases including Familysearch.com and FindAGrave, digitized newspaper repositories, national and international museum or natural history data aggregators such as Europeana and DigitalNZ, may also be able to provide information. 
For living collectors many of the above sources of biographical information would also be relevant. If the living collector is also a researcher, other databases such as ORCID.org, Researchgate, Scopus and other such citation databases can be of use. There are also various social media accounts that the collector may have. However extra care must be taken when researching, disambiguating, and linking living collectors. Legal protections on the use of personal data as well as codes of ethics exist when dealing with living people. 
Resources for finding biographical information like birth and death dates include:
· Family History Fanatics. (2021). 10 Little-Known Free Genealogy Websites Professionals Use. YouTube 
· Use the internet for family history research • FamilySearch
· Millions of Cemetery Records • Find a Grave
· FreeBMD Home Page • FreeBMF 
· Biodiversity Heritage Library Home Page • Biodiversity Heritage Library 
· Internet archive: Digital Library of Free & Borrowable Books, movies, Music & Wayback Machine •  Internet Archive 



· Archives of natural history museums, natural history societies, local universities or colleges
· Smithsonian Institution •  Smithsonian Institution Archives
· Natural History Museum, London  •   Natural History Museum Library and Archives 
· Digitized newspaper repositories
· Chronicling America, Historic American Newspapers
· National Library of New Zealand. Ngā Niupepa Newspapers. Paperspast.natlib.govt.nz. 
· Discover Europe’s Digital Cultural Heritage • Europeana
· Search 30+ million New Zealand items across 300+ collections in one place • Digital New Zealand 
A collector will be assigned or chosen from a list provided by your instructor.
· Do some research on your collector. Who are they?
· Please write at least one paragraph on them. Please include the following if you can: 
· Birth and death dates
· Any known associated collectors they worked with
· Their area of expertise or taxonomic groups that they worked with
· Where they collected specimens

[bookmark: _qvq43xkmcyn3]

Part 3 - Attribute specimens to collectors

Using the described workflow above, start working to attribute specimens to your collector. 
1. Sign in to Bionomia.
2. Search for your collector.
3. Click ‘help attribute’.
4. Carefully review available specimens for attribution (be cautious and only link specimens you are sure are theirs).
a. Click either the net or microscope button for the specimen depending on if they collected it (net) or identified it (microscope) or both.
b. Move on to the next specimen!
[bookmark: _ydcv9gjib5ko]


Part 4 - Reflect on the process

Please write at least one paragraph on the following reflection questions:
· Were you able to attribute anything or was it too uncertain?
· How easy was this attribution process for the person you were working on? Thinking of the background of the person you were working with, what would be reasons for the process to be easier or more difficult?
· What would be potential uses of the attributions you just made?
· Where did they collect from? How many taxonomic families?
· Where did they identify from? How many taxonomic families did they work with?
· Did your person collect specimens with other people?
· Where are their specimens deposited?
· Have any specimens been used in scientific publications?
· Are there more specimens this person may have collected out there? 
· What is the progress on the person’s profile?
· Describe two processes, one within Bionomia and one upstream from it, that might result in a decrease in the value of a collector’s progress indicator from one month to the next.
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