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Background
* Birds have been observed and recorded for over a century — but
most of that data is still on paper.

* Ornithologists rely on databases like GBIF (includes the popular
eBird), Christmas Bird Count, and the Breeding Bird Survey

* Most digital records only go back to the mid-20th century
e Paper records in archives could fill those gaps



Data in Archives

Archives have lots of structured and unstructured data sources:
* Checklists, field notes, diaries, correspondence, and maps
* Records dating back to the 1800s (or more!)

e Data generated by citizen scientists and professional ornithologists
alike

The problem: almost none of it is accessible to scientists in a usable
form.



Can Archives help Ornithology?

We wanted to know:

1. isit possible to extract usable occurrence data during a digitization
project without much additional effort?

2. Does occurrence data in archives actually add anything new to what
scientists know?



Our Test Case: Avian Archives of lowa Online
(AAIO) - https://avian.lib.iastate.edu/

* Digitized over a century of bird records from lowa State University
(1895-2012)

* Included lowa Ornithologists' Union records, rare bird documentation
forms, individual researcher observations

* Designed intentionally for both historians AND scientists
* Used two metadata standards side by side: DublinCore + DarwinCore


https://avian.lib.iastate.edu/

We compared AAIO to 3 popular digital
databases

AAIO: Avian Archives of lowa
Online (Set C)

Point-level Point-level
1895 - 2012 1800 - 2023
2,492 records 4,309,341 records
Transect-level Circle-level
1966 — 2023 1901 - 2024

28,559 records 1,976 records



Finding 1: There are several unique species
reported only in AAIO

500

400
Dataset
300 .
200
) .
0
AAIO

GBIF BBS CBC
Dataset

Number of species reported




Finding 2: There are location records unique to

AAIO

Eurasian Goshawk

Luigi Andena

https://www.inaturalist.org/photos/61773674

Velvet Scoter

Asa Berndtsson
https://www.inaturalist.org/photos/55983710
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Marbled Godwit

Jeff Timmons
https://ebird.org/species/margod

Yellow Rail

Christine Jacobs
https://www.inaturalist.org/observations/18
9982853



Finding 3: AAIO increases temporal availability
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Finding 4. Archival records offer more than
just data points

* For the same bird sighting, AAIO records included:
* Observer name and credentials
e Behavior (preening, diving, vocalizations)
* Environmental context (vegetation, water conditions)
 Committee validation notes and votes
* Links back to original source documents

e GBIF for the same record
e "human observation."



The problem with how we currently digitize

e Dates recorded at the document level, not the observation level
* Multiple species observations bundled into one record
* No structured extraction of individual occurrences

 Metadata describes the document, not the event the document
records



Frederic Leopold's 35 year Aix sponsa (Wood
Duck) study

Frederic Leopold
Wood duck nesting records, volume one, 1939-1953
https://n2t.net/ark:/87292/w98p5v88c



https://n2t.net/ark:/87292/w98p5v88c

Title

Description

Creator
Date

Topics

People

Geography
Geographic Coordinates

Extent

Wood duck nesting records, volume one, 1939-1953

Wood duck nesting records covering the years 1939-1953 compiled by Frederic Leopold. The mostly
handwritten volume contains Leopold's detailed notes on the nesting habits of wood ducks, including
the following: nest site selection, egg laying, incubation, hatching, and departure from the nest. Also
included in this volume are a few hand-drawn illustrations, newspaper clippings and a twelve page
photocopied article from volume 53 of The Condor titled "A study of nesting wood ducks in lowa"
written by Leopold.

Leopold, Frederic, 1895-1989
1939-01-01/1953-12-31

Birds--Nests
Birds--Research
Ornithology--Methodology
Birdhouses
Eggs--Incubation
Ducks--Counting
Ducklings

Wood duck--Behavior
Wood Duck (Aix sponsa)

Leopold, Aldo, 1886-1948
Hawkins, A, 5. (Arthur 5.)
Leopold, Edith Dixon, 1897-1981
Leopold, Edith L., 1920-2001

Burlington
40.80754, -81.11292

411 pages

Leopold’s
A. sponsa study
in DublinCore

Frederic Leopold

Wood duck nesting records,
volume one, 1939-1953
https://n2t.net/ark:/87292/w98

p5v88c



https://n2t.net/ark:/87292/w98p5v88c

Solution: Darwin core

* Database-neutral metadata standard for biodiversity occurrence data.

* Minimum fields needed:
 Scientific name
* Organism gquantity
* Unique occurrence ID
e Coordinates
* Date
* Basis of record
* Observer



Rare bird sighting record in AAIO

DOCUMENTATION FORM q7.'} (/

For Extraordinary Bird Sightings in Iowa

What species? ﬁoo/ > VL/\ roated Loon How many? /
Location? (fear Lotke ., Cleav Lale Za Cerrs tovdo b,

Type of Habitat?  féve € /afe

A
When? date(s): Oc,fo by L 7, /9277 time: /000 to /0. A5 i

Who? your name and address: [/dfrv Ay 5. Fetesr , Yf Jolaiond -
' ' Mason Ry Fa—
Others with you: %f- WQ m S L l/.u,cébbrd- L/ 7‘5 3 3

Others before or after you: /ﬁu / .;( u—m,c?"' v{- /¢ G AL

Describe the bird(s)- including only wkat you observed. Include size, shape, details of all parts (bill, eye.
head. neck. back. wing. tail, throat, breast, belly. undertail. legs. feet). Also mention voice and behavior.

[sing a 30X 0tting Scop 4 - Smats lsgw rn base
/ J ¢ : Carolyn J. Fischer
Records Committee review for rare bird
"'f/)/‘& Mgl : ‘/’!75«./ é // /00 él’ C/ &77—7‘:{/-4’/1é d' w 4‘ T Gy ba sighting of Red-throated Loon at Clear
" Lake, 1997

4.11 a.uc/{/ /an_ c)( S é,'// c/c(,du/ 2‘(1 ‘f‘{Cé 7; coa?‘:‘//""-f < https://n2t.net/ark:/87292/w94b2x60m



https://n2t.net/ark:/87292/w94b2x60m

The Same sighting encoded in DarwinCore

Verbatim Locality
Location Remarks
Habitat

Extent

Language(s)
Bibliographic Citation
Information Withheld
Individual Count

Occurrence Remarks

Occurrence Status
Field Number

Event Remarks

Clear Lake, Clear Lake, IA Cerro Gordo Co.

The documentation forms don't include georeferences
large lake

2 pages

eng

1

The documentation form by Carolyn J. Fischer is the only one
submitted and forms the basis of this record. Other observers

include Pat Hansen. | Elimination of similar species: Common Loon:

smaller loon, bill not heavy, no white indentation mid-neck. Pacific
Loon: bill wasn't horizontal, no chin strap, area between front and
back of neck was not defined. | The original documentation form
event lasted from 10:00:00/10:25:00.

present
1997-34

300 yards - good light, 30X Kowa Scope

Carolyn J. Fischer

Records Committee review for rare bird
sighting of Red-throated Loon at Clear
Lake, 1997
https://n2t.net/ark:/87292/w94b2x60m



https://n2t.net/ark:/87292/w94b2x60m

Recommendations

* Collaborate early: bring scientists into digitization project design
before work begins, not after

* Prioritize occurrence-level records: choose materials where individual
sightings can be extracted as discrete data points (e.g., rare bird
forms, nest records)

e Use DarwinCore: apply it alongside DublinCore so the same project
serves both historians and scientists



Our Conclusion

Yes, archives can help science!

Lantern slide and photograph of two young Black-crowned Night Herons
Walter M. Rosene
https://n2t.net/ark:/87292/w9xg9f97q



https://n2t.net/ark:/87292/w9xg9f97q

Does your institution hold this data?

* Your collections may contain irreplaceable scientific data

* Modest changes in digitization design have outsized impact on
scientific usability

* Most digitization funding assumes historians are the main users
* that assumption is costing science

* Archivists are uniquely positioned to bridge this gap
* The data already exists. It just needs the right framework to be found.



Questions?

Check out AAIO here: https://avian.lib.iastate.edu/

Read our article here:

Kimberly Anderson (Kliewer) and Carlos Ramirez-Reyes. "Finding Birds in the Archives:
Expanding Recent Bird Occurrence Data with Historical Observation Records." Journal of
Ornithological Applications Volume 128, 2026

(preprint), https://doi.org/10.1093/ornithapp/duag04?.

All charts from the above article.



https://avian.lib.iastate.edu/
https://doi.org/10.1093/ornithapp/duag042

