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Hanken lab Harvard Embryological Collection

• FMNH: ~400,000 slides, including 10,000 type specimens.
• HUH: >15,000 slides of wood anatomy, fungi, diatoms, 

insect pests, etc.
• USNM: >2,300 types/paratypes on slides and >10,000 

histological slides just in IZ; Wever collection, 83,672 slides.
• Cornell: plant anatomy collection, >120,000 slides; 

Northcutt neuroanatomy and embryology, ~35,000 slides.
• BMNH: ~2.4M slides.



32,000 slides comprising 2,535 series 
of paraffin-embedded, stained and 

sectioned vertebrate embryos

Charles Minot (1852–1914)





Stephen Turney





Semi-Automated Slide-Scanning Workflow

Ingest
• Web-upload scan files 

to Girder
• Transcribe slide labels

Export CSV
• Load image records 

into MCZbase

Curate
• Clean and organize slide series 

into drawers of consolidated 
slide cabinet

• Index slides by drawer

Setup
• Transfer slides to slide holders
• Auto-acquire preview images
• Refine scan region and focus map

Scan
• Batch-process up 

to 10 slide holders



Consolidated cabinet



Removing film and particulates (soot)



Inserting slides into custom slide holder



Loading slide holder into 10-capacity 
autoloader of Huron scanner



Batch-process

• Image file: ~ 2.5 Gb per slide (1½" x 3”).
• Scan time: ~ 25 min per slide.
• Maximum 80 slides per run.
• Preferred run = 42–45 slides in 5–6 holders: 

total scan time ca. 17½ hr plus 2 hr setup.  
Start at midday, finished by the next morning. 



HEC 1606
• Chaerephon plicatus, wrinkle-lipped free-tailed bat
• Collected in Indonesia
• Slides prepared in February 1910









Automated Stack-Creation Workflow
View

• Open slide image with web-
based SlideAtlas viewer

• Adjust pan and zoom to fill 
viewport

Segment
• Run web-based auto-segmentation 

tool to detect and order serial sections
• Refine segmentation results 

interactively

Align
• Open web-based stack-creation tool
• Select slide images to concatenate
• Save to create stack and run web-

based auto-alignment algorithm



Bashford Dean (1867–1928)

Example stack: 
HEC 2356 (Hagfish)

Quarterly Journal of Microscopical Sciences 40 (1898)



Unlocking the Vault
• Available technologies offer a reliable and cost-

effective means of rapidly converting historic and 
irreplaceable microscope slide collections to digital 
format for use in research and education.

• Bring us your slides!







Field Museum: Grainger Digital Initiative 





“Here we describe a novel 
process of semi-automated 
mass digitisation using both 
temporary and permanent 
barcode labels applied 
before and during slide 
imaging.  By using a series 
of barcodes encoding 
information associated with 
each slide … we can run a 
series of automated 
processes, including file 
renaming, image 
processing and bulk import 
into the NHM’s collection 
management system ” 
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