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3D data representing museum specimens

www.morphosource.org

microCT scans

Surface scans



Characteristics  of 3D data

• Time consuming to generate
• Detailed metadata
• Require specialized software
• Large file sizes
• Often serve as a replacement / 

improvement upon the actual specimen



In a perfect world…

• All relevant data on all the world’s specimens would be available at 
the ‘click of the mouse’



The enemy of Perfection

Blockades to ‘Digital Utopia’
• Not everyone feels that universal access to data 

is good
• Logistics of building, managing and maintaining 

such a large and diverse archive are infeasible



3D data are not like digitized specimen 
records

10,000,000



3D data are not like digitized specimen 
records

10,000,000

For 3D digitization focus…
• NOT on comprehensive coverage
• But on HIGH VALUE coverage



What are High value 3D data?

Specimens that are
• Types
• Particularly well preserved
• Rare species/specimens
• Any specimens that have been or are likely to 

be critical in published research
• Other definitions possible

Homo sapiensDEPENDS ON RESEARCH COMMUNITY



“open” questions
1. Incentives for data sharing
2. Restricting on data use
3. Long term sustainability (data formats, growth, and governance)

www.morphosource.org

Topics



Sharing

Context
• Data transparency is trending
• Compulsory in some contexts
• But still ineffective and inefficient when it 

comes to morphology



Sharing

Obstacles
• Researcher investment in data collection
• Museum restrictions on distribution
• Uncertainty about ownership
• Cost/finding the appropriate archive



Sharing

Potential solutions
• Compulsion (reviewers, journals, 

societies, granting agencies, government)
• Positive incentives



Incentivizing

Redefine currency of credit for data
• Data collectors need recognition
• Museums need recognition

Ease concerns about adherence to use 
restrictions
• Display copyright licenses
• Allow data owners to vet sharing requests



Realign ‘interests’

• Science benefits by accelerating broad 
access to data

• Researchers benefit by delaying broad 
access to data they collect

• Museums benefit by having collections 
that draw visitors

Those 
data belong in an 

appendix!



Currencies

Researchers
• Authorship on publications

Museums
• Demonstrated collection use



Gold behind the currency

Publications
• The research activities lead to important 

scholarly contributions

Museum visits
• The collection is a valuable one that needs to 

be maintained



New Currencies reflecting same values

Data Value/popularity (Egress)
• How often is a dataset viewed or accessed
• Who accesses the data
• What is it used for

Data Impact/citation (Ingress)
• Number of papers citing each dataset
• Number of papers citing grant numbers 

associated with each data set



Demonstrating Data Impact - EGRESS

www.morphosource.org

Homo naledi project Harvard Primate skull project
83,950 views 79,200 views
12,000 downloads 7,890 downloads
~140 downloads/specimen ~19 downloads/specimen
~100 different users/specimen ~10 different users/specimen

Tracking datasets on MorphoSource



Comparing Collections

Tracking datasets on MorphoSource
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Comparing Collections

Tracking datasets on MorphoSource
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Comparing Collections

Tracking datasets on MorphoSource
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Demonstrating Data Impact - INGRESS

Tracking datasets on MorphoSource



Demonstrating Data Impact - INGRESS
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Tracking datasets on MorphoSource



“open” questions
1. Incentives for data sharing
2. Restrictions on data use (copyright)
3. Long term sustainability (data formats, growth, and governance)

www.morphosource.org

Topics



Restricting access

Ease concerns about adherence to use 
restrictions/attribution
• Display copyright licenses
• Track downloader identities
• Allow data owners to vet sharing requests
• What if the researcher isn’t the data 

owner?



Display copyright status

Copyright and ownership

www.morphosource.org

University of California Museum of Paleontology



Store user identity
• Information available for contributors

- Name/Institution of users downloading media file
- Number of views, downloads, and download requests of each media file
- Intended use (research, education, etc.)

www.morphosource.org

Doe, Jane 

Doe, Jane 

Doe, Jane 

Tracking datasets on MorphoSource



Set sharing restrictions
• When first uploaded, datasets are unpublished/private by default

- Only contributor and chosen collaborators can view

www.morphosource.org

Restricting datasets on MorphoSource



Set sharing restrictions
• Published – downloadable with data author permission

- Specimen/media file returned in public search
- Mesh files can be previewed in 3D in browsers
- Users can send a form email request to data author for 1 time download

www.morphosource.org

Restricting datasets on MorphoSource



www.morphosource.org

Dear Sir/Madame:
I would like to use this file in a 
lesson plan.

Sharing datasets on MorphoSource

Who receives this request?
• Project manager can specify 

which members.
• Museum curator accounts 

can be added



Set sharing restrictions
• Published – unlimited download

- Specimen/media file returned in public search
- Downloadable by any registered user

www.morphosource.org

Sharing datasets on MorphoSource



“open” questions
1. Incentives for data sharing
2. Restrictions on data use (copyright)
3. Long term sustainability (data formats, growth, and governance)

www.morphosource.org

Outline



Components
1. Data formats/quality  control
2. Growth & Governance

www.morphosource.org

Sustainability



Considerations
• Stability (e.g., tiff better than jpeg)
• Readability (proprietary, breadth of support, popularity)
• Efficiency (bits of data for a given quality)

Format Standards

www.morphosource.orgwww.morphosource.org



www.morphosource.org

Importance
• Act of specifying standards increases useability and sustainability
• Archiving initiatives ‘Archivematica’ 

- Specify archive and access formats
- Specify translation protocols between formats

Format Standards



Format Standards

www.morphosource.org

Recommendations
• Surveys of MorphoSource user community

Surface data (20% have no preference)
• 1,700 responses: 52% stl / 23% obj / 18% ply

Volume data (60% have no preference)
• 790 responses: 21% dicom / 19% 16bit Tiff  

• Proclamation by experts in research community



Recommendations

Surface data
Stl, ply, obj, vtk

Volume data
Tiff, dicom, bmp

Format Standards



Documentation
• Quality is relative 
• Different research 

methods differ
• Lack of metadata

Quality Control



Growth

• CT datasets can be several Gigabytes
• Synchotron datasets can be several terabytes
• MorphoSource has 12Tb with 22,000 datasets
• Hope to add another 30Tb via oVert in 5 yrs
• For future growth

1. Develop institutional partners
2. More efficient storage infrastructure
3. Cloud?

Storage



Growth
Power in numbers…. Many hands make light work

Benefits of using a consortium to grow
• Commitment from consortium members can be finite
• Redundancy of data across wide geographic areas
• Many partners have the infrastructure to take over 

management



Partner B Partner C Partner D Partner EDuke

Growth



How?

Partner B Partner C Partner D Partner EDuke



How?

Partner B Partner C Partner D Partner EDuke

Leverage state-of-the-
art open access digital repository 

platforms



Duke Partner B Partner C Partner D Partner E

Hydra/Fedora

DuraCloud

AmazonGlacier
Cloud?



The open source parts and their functions
Fedora (Fedorarepository.org)
- Digital Asset Management platform
- Allows integration of multiple data nodes
Hydra (projecthydra.org)
- Provides the database structure for interacting with Fedora
DuraCloud (duracloud.org)
- Provides bitrot prevention
- Manages full redundant cloud copy through Amazon Glacier
- Provides integration with Archivematica
‘the consortium’
- Manages the cost of a growing community data archive
- Provides  geographic robustness
- Provides options for shifting governance



Library Partnership



Summary

1. Incentivizing data sharing is key
2. Successful databases must allow sharing restrictions 
3. Formats and standards should be clearly defined
4. Integrated community governance and support should 

be sought for longterm sustainability

3D data in Paleontology
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