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 Founded 2013

e Place for 3D data on
vouchered specimens
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* Founded 2013

Current Holdings

vouchered specimens

11,880 Specimens

e Supported by institutions
and NSF 260 Institutions

* Open and free (mostly) 6,174 Users
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Using MorphoSource, you can...

* Browse and search 3D media by
taxonomy, institution, project, and
specimen description

* Upload, archive, and share 3D media
from your research or collection

* Robustly control access to your media
with strong privacy and sharing tools

* Track downloads/views and assign DOls
to media, enabling citation of media in
publications
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Getting Started

Find & Download Datasets Useful Info

BROWSE [ds
enter search term

BROWSE DASHBOARD

foot of Daubentonia madagscariensis scanned at 38micron
resolution at Duke Evolutionary Anthropology depaftment's
new high resolution microCt facility. Click here if youare

interested in details on the facility

Recently Published

First North American Fossil Monkey and Early Miocene Tropical
Biotic Interchange

>

>

Your Project List

last updated




MORPHO

at a glance

BCS-1552848

http://bit.ly/MSGalagoMom

Natural History By-Catch



Outline

How is MorphoSource responding to emerging challenges?

e Current and future challenges

* Two-pronged response
- Updates to the v1.0 site
- Rebuilding site as v2.0, a digital data preservation stack



Challenges: Scaling

Media files
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* Approximately 100% growth in data size over previous year

* Increases load on infrastructure and has unique pressures on system
(user interface, etc.) design



Challenges: Access and Preservation of Data
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Monitor data organization, appropriateness, and Keep data discoverable and accessible
corruption (no data silos!)



Challenges: Expanding User Needs

New forms of data management
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Project: Boyer 2008 data set
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Media belong to one project

journal homepage: www.elsevier.com/locate/jhevol

Journal of Human Evolution yocx (2008) 1-20
Contents lists available at ScienceDirect

Journal of Human Evolution
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Publication project...
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Project: AMNH Mammal Collection

Relief index of second mandibular molars is a correlate of diet among
prosimian primates and other euarchontan mammals

Doug M. Boyer

Department of Anotomical Seiences, Stany Bruck University, Stony Brook, NY 11754 8081, United States

ARTICLE INFO

ABSTRACT

Article history,
Received 22 January 2008
Accepted 13 August 2008

Keywords:

T

Funetional merphalogy
Laser scan

Primate evolution
Shearing quotient

“This study describes and tests a new method of calculating a shape metric known as the relief index (RFI)
on lower second molars of extant evarchontan mammals, including scandentians (treeshrews), der-
mopterans (flying lemurs). and prosimian primates (strepsirhines and tarsiers). RFI is the ratio of the
b i planar area. It i
and complexity of tooth shape. Like other measurements of complexity, RFI ignores taxon-specific
features, such as certain cusps and crests, which are usually considered in more traditional studies of
tooth function. Traditional statistical analyses of the study sample show that RFI distinguishes taxa with
differing amounts of structural in their diets. with 9 ivores being signifi-
cantly lower in RFI than omnivores, and insectivores/folivores being significantly higher in RFl than the
ather two. Information on absolute size, or body mass, is needed to reliably parse out insectivores and

“Publication packet”
works well for researchers
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.... Or collection project?

Works less well for museum
curation purposes



Challenges: Expanding User Needs

New forms of data management

New data types/use cases

3D media of objects that are Multi-modal images (e.g., archaeological or
not biological specimens paleontological site models)

Lambers et al., 2007



Responding to Selective Pressures

MO R PHO Making necessary modifications to current site
SOURCE * Resolving consistent taxonomy
v1.0  Comprehensive recordset-level data reporting
P - : . . :
WORPAH, Rebuilding site as digital data preservation stack

using library/information science repository tools
* Samvera/Fedora stack with library integration
* Renovating the core site data model

v2.0



MorphoSource 1.0: Resolved Taxonomy

Method for externally resolving
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taxonomy
* Consistency
* Address persistent rank-level issues oRPH
(e.g., Synapsida and Mammalia are W 0
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Consistency from voting @OURG""

Global Biodiversity
Information Facility

AZ GBIF



MorphoSource 1.0: Resolved Taxonomy

Method for externally resolving

Taxonomy
taxonomy
° COﬂS'Stency Start Browsing by Phylum
* Address persistent rank-level issues Arthropoda (43)
(e.g., Synapsida and Mammalia are Chordata (21936)
.g" y p Echinodermata (1)
both orders) Vollusca (27)

Tracheophyta (12)

Consistency from voting

>97% of all specimens categorized




MorphoSource 1.0: Resolved Taxonomy

Method for externally resolving
taxonomy

* Consistency

e Address persistent rank-level issues
(e.g., Synapsida and Mammalia are
both orders)

Consistency from voting

>97% of all specimens categorized

Taxonomy
Browsing By

Eukaryota (22021) » Animalia (22009) »

Refine

Actinopterygii (2093)

Amphibia (768)

Aves (and fossil outgroups) (470)
Chondrichthyes (65)

Mammalia (and fossil outgroups) (17858)
Reptilia (681)

Sarcopterygii (1)

(21936)



MorphoSource 1.0: Data Reporting

| Education

Log In | Sign Up

55 Project Specimens

iDigBlo Home ~ Portal Home  Search Records  LearningCenter Data  Research Collaboration  Feedback

Specimen Record
L Animalj
Education
. 10 Tan
From
\ Continy
b cont]  Recordset
e
Ingiri ingri AMMNH-M , Cheirogaleus County]
IDigBio ' major Looality .
iDigBio G AMNH Mammal Collections
Froml Specimen Records: 290,333 Media Records: 0
1 iDigBio Last Ingested Date: 2017-01-08
AMNH
hitp:/f Founded in 1869, the AMNH mammal collections are among the oldest in the museum. Today, the
F ‘d Department of Mammalogy houses over 275,000 specimens, making it the third largest collection of
35,00 OUNdq  recent mammals in the world. The scientific mission of the Department of Mammalogy is to describe the
Mamm diversity of living and recently extinct mammals and to explore the mechanisms responsible for their
world. evolution and extinction. In fulfilment of this objective, the department collects, archives and studies
extinct specimens of recent mammals and the data associated with those specimens. We aim always to

provide the highest standards of curatorial care and to promote access to the collections by other
scholars. The collections are visited by an average of 130 researchers every year, and the Department
\ 7‘ g b loans over 500 specimens a year to researchers around the globe. The Recent Mammals Collection,
, 1arsius bancanus together with the remarkable collection of books, journals, and manuscripts of the Department Library
and Archives provides scholars with outstanding resources for research in mammalian systematics,

IDIg BIO C,J‘ biodiversity and evolutionary biology.
, Cebus apella

AMNH-M-10601¢

AMNH-M

AMNH-M-1

iDigBie & paraguayanus
inigsio Contacts
Name Tom Trombone Name Tom Trombone
Role Data Manager Role Data Manager
Email trombone@amnh.org Email trombone@amnh.org

* Specimens link to iDigBio records, which are reported as a recordset
(collection)



MorphoSource 1.0: Data Reporting

Reports per recordset

e Audubon Core description of media
metadata, including links to media page

* All media downloads with user
demographics

* Download request reports with request
free text

MORPHO

MANAGE:

Data reporting for MorphoSource media

IPT - Hosted by VertNet (842a2bb5-d705-4déc-8401-abf3caZ8c05d)
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MorphoSource 1.0: Data Reporting

‘ ‘ | Education

Reports per recordset e [——

e Audubon Core description of media
metadata, including links to media page

* All media downloads with user Ameer
demographics I e
* Download request reports with request | = ST
free text Vedia Ameerega trivittata vews pecimen recon g —
RSS Feed iltltr[!)t:t::on
* Enables reporting of MorphoSource 57,
. . . . 1 ey AN\ sy,
media to iDigBio tf/{\
* Recordset reporter must download -

media CSV, include in IPT



MorphoSource 2.0: Hyrax Repository

Hyrax
* Samvera/Fedora technology stack
 Digital data preservation software

e Can support most standardized
metadata schema through RDF

* Fixity checking

Duke Library Governance

* Integrating library technology (e.g.,
Hyrax)
e Support in resources and personnel

(?;) Hyrax

DUKE UNIVERSITY
I,

LIBRARIES



MorphoSource 2.0: Updating data model L

MorphoSource 1.0 Data Model

Record with
metadata

|

-

Project (Container)

Facility Media

Media group

. : , Media
scanning event

Media

Scanner

nrt
~

B

Represents

Belongs
to

Specimen or physical
object (plus taxonomy)




MorphoSource 2.0: Updating data model

Enables multi-modal media

Associated
with

Derived
from

Parent Derived
from

Associated
with

No more media groups. Instead, media have flexible relationships with
other media




MorphoSource 2.0: Updating data model

Users and teams both:
e Own media

e Can grant access to and
share media

* Ul: Have public profile page
showing published media

Users and teams own media, not projects. Teams represent groups of
users that can be linked to institutions.




MorphoSource 2.0: Updating data model

Label tag: “Fossils from Swartkrans”

4 - - ~

. g ~ /

Project tag: “X et al. in press”

Projects as tags, not containers. Different tag types for publication,
lesson plans, etc. Can be simple labels or for batch edit/granting access




Conclusions

 MorphoSource is an online repository where researchers, curators,
and the general public can find, download, upload 3D media of
physical objects

* Like organisms, repositories must respond to changing conditions
- Designing systems for unanticipated challenges is (unsurprisingly) hard
- Proof of concept = Scaled repository

* Example of restructuring a repository in response to evolving needs
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