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Started 2013

A place for 3D Data on vouchered specimens

Emulates a museum experience

www.morphosource.org
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MORPHO ose 3D Data

(Y X Adhere to best-practice standards (Davies et al. 2016)
® . o

Volume
Modality — CT, MRI
Formats — tiff, dicom, jpeg, bmp

Surface
Modality — Laser, structured light,

photogrammetry
Formats — ply, stl, obj

www.morphosource.org


Presenter
Presentation Notes
Here’s an example of a data object one might find.
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Outline

 Why do researchers need a repository for 3D data?
e How do researchers interact with MorphoSource?
e Sustainability and future growth




Why do we need a repository for 3D data?

e 3D data are critical to research 450

* Transparency in science means 375

access to these data

Papers
N w
N (@)
U o

* Time consuming, costly, and risky to

specimen 150

e Obligation to avoid taxing museums
by rescanning specimens

75

0 .
1980

Google Scholar: “Physical anthropology” 3D scan

Doubling time:
4.8 years

LI

1985

1990 1995 2000 2005 2010 2015
Year

www.morphosource.org


Presenter
Presentation Notes
Since comparative datasets come from multiple institutions, an aggregate of isolated institutional platforms is less useable and sustainable than a single multi-institutional or an aggregate of linked and standardized single institution databases.



Why do we need a repository for 3D data?

Benefits

* Advance research (quick access, bigger samples, more sophisticated
analyses)

e Support museums (improved real & demonstrable value of
collections, reduced demand for new scanning)

* Empower science education (access to previously off-limits
collections)
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Presentation Notes
Since comparative datasets come from multiple institutions, an aggregate of isolated institutional platforms is less useable and sustainable than a single multi-institutional or an aggregate of linked and standardized single institution databases.



Why not use generic archives?

SEHY () TR &%,
et boifigshare e Zen0do0
D .R Y A D rveer Open Science Framework

e ‘publication packet’ organization

g e

e Lack metadata specific to 3D formats and biological specimens
e Hinder accessibility, discoverability, and long term readability

www.morphosource.org


Presenter
Presentation Notes
Point 1 – for researchers but ESPECIALLY public

Try to find a 3D file of two or more species in different projects and representing the same data modality or bone such that you could make comparisons


Shouldn’t museums host data on their specimens?

ONLINE REPOSITORY of FOSSILS Smithsonian Institution

UNIVERSITY OF MICHIGAN

GB3D Type Fossils 42,00
They should.....

e Costly to start and manage a digital archive

* Dividing data among isolated platforms limits
discoverability

e Researchers need control of when and how |
they publish raw data

S =<

 Redundancy is not necessarily a bad thing

www.morphosource.org
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Outline

 Why do researchers need a repository for 3D data?
e How do researchers interact with MorphoSource?
e Sustainability and future growth

Homo naledi



Researchers contribute their datasets

Find & Download Datasets Useful Info

Information for Users
Information for Contributors

Terms
User Guide

BROWSE [l

Q

Interested in creating a MorphoSource project?

BECOME A CONTRIBUTOR

www.morphosource.org



Researchers contribute their datasets

Find & Downlood Datasets Useful Info
= |nformation for Users
DREEINGE i « |nformation for Contributors
= Terms
q « User Guide

CREATE A MORPHOSOURCE PROIECT

www.morphosource.org



Researchers contribute their datasets

Project: AMNH Mammal Collection
0 Project Specimens

Your project has no specimens. Use the "NEW SPECIMEN" button to add specimens, to which media may be added

www.morphosource.org



Researchers contribute their datasets

Project: AMNH Mammal Collection

55 Project Specimens

Group by: Specimen Number | Genus | Species

AMMH-M-174360, Microcebus rufus AMNH-M-183285

285, Callimico gosidi AMMH-M-183281, Caflimico gosidi AMNH-M-185280, Calimico goeldi
iDigBio (£ iDigBio & iDigBio (£

iDigBio [

\ﬁ;

AMMH-M-185640, Daubentonia AMMNH-M-1856
managascanensrs

iDigBio

43, Daubentonia AMMH-M-187861, Cynocephalts AMNH-M-188008, Alouatta senicuius
Madagascarsnsis volans

iDigBio & iDigBio &

www.morphosource.org
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And/or increase accessibility of collections

Project: Digitizing the Florida Museum of Natural
History's Herpetology collections

80 Project Specimens

Order by: Specimen number | Taxonomic name

LF-11978, Sphenodon punctatus UF-H-100788, Spea multiplicata LIF-H-14110, Sphenodon punctatus

LUF-H-43508, Kinosternon hirtipes

[arascense

www.morphosource.org


http://morphosource.org/Detail/ProjectDetail/Show/project_id/211

Researchers control levels of access

Access

* On upload, data are hidden from

public database. - | @creative
e Data can be made visible with conmmons

author-approved or open

downloading. @ @ @ @
* Reuse of shared data is regulated

through cc licenses.



Anyone can get data from MorphoSource

Exploring specimens & media

Find & Download Datasets IUseful Info

Information for Users

ROWSE 2 « |nformation for Contributors
« Terms
Ptilocercus skull « User Guide

LOGIN OR REGISTER

www.morphosource.org



Anyone can get data from MorphoSource

Exploring specimens & media

Media results for “Ptilocercus skull”

Jump to page: | | GC

page 1/3 MNext

ME508
USMM-481103,
Etiipcercus fowi
CT Volume Data
1 file

MES0D
USHNM-481103,
Hlilpcercus fowi
CT Volume Data
2 files

ME516

USHNM-481103,
Hlilipcercus lowi

Reference photos
3 files

Specimen results

3 results

USNM-481103. Philocercus lowii
USNM-431107. Philocercus lowii
USNM-488052. Philocercus lowi

www.morphosource.org



Data on MorphoSource

ABOUT BROWSE DASHBOARD Q,

MORPHO
FOSSIL HOMININS
* 91 specimens of newly described , Project: Rising Star
South African hominin 86 Project Specimens

Order by:

e Homo naledi (elife 2015)

www.morphosource.org


http://morphosource.org/Detail/ProjectDetail/Show/project_id/124

Data on MorphoSource

PRIMATES
e ~1000 primate skulls

e 95% of all species
(Nature Scientific Data, 2016)

Media results

Specimen results

imaging data image
senes ZIF fie

imaging data image
series ZIF file

3.01 MB 2.59 MB
M2g52 M2853
MCZ-62639, MCZ-32625,

Cercocebus forquatus
DICOM medical
imaging data image
senies ZIP file

Cercocebus forquatus
DICOM medical
imaging data image
series ZIP file

2.63 MB 3.47 MB
M2854 M2860
MCZ-32624, MCZ-23185,

Cercocebus forquatus
DICOM medical
imaging data image
senes ZIP fiie

Cercocebus sp.
DICOM medical
imaging data images
series ZIP fie

3.44 MB 2.82 MB
M28651 M2862
MCZ-19982, MCZ-19184,

Cercocebus torquatis
DICOM medical
imaging data image
senes ZIP file

352 MB

Cercocebus torquatis
DICOM medical
imaging data image
series ZIP fie

354 MBE

Jumpto page:[ | GO 311 results page 1/39 MNext 308 results
_ MCZ-10131. Saimin oerstedii
M2501 M2602 MCZ-10132. Saimin oerstedii
MCZ-25626, MCZ-25630. P, .
Cercocebus torquatus Cercocebus torquatus MCZ-10133. Saimiri oerstedii
DICOM medical DICOM medical MCZ-10134. Saimini cerstedii

MCZ-10138.

Ateles geoffroyi

MCZ-12758.

Macaca fasciculars

MCZ-14657.

Euoticus elegantulus

MCZ-14659.

Galago alleni

MCZ-14725,

Cercocebus albigena

MCZ-15312. Pan troglodytes troglodytes
MCZ-156324. Saguinus sp.
MCZ-16075. Galago senegalensis

MCZ-16354.
MCZ-16356.

Eulemur fulvus fulvus
Eulemur fulvus rufus

MCZ-16370.

Eulemur fulvus rufus

MCZ-16375.

Propithecus verreauxi

VErmeaux|

MCZ-16382.

Varecia varnegata varegata

MCZ-16350.

MCZ-16391.
MCZ-16392.
MCZ-16393.
MCZ-17548.

Lemur catta

Lemur catta
Eulemur fulvus rufus
Perodicticus potto

MCZ-17550.

Perodicticus potto

MCZ-17589.

Galago alleni

MCZ-175590.

Euoticus elegantulus

MCZ-17591.

Euoticus elegantulus

MCZ-17592. Euoticus elegantulus

MCZ-17593. Euoticus elegantulus

Euoticus elegantulus

MCZ-18607. Perodictigus potto
W MAOERDOSOL E ource.org


http://morphosource.org/Detail/ProjectDetail/Show/project_id/116

FISH

e Sharks
* Rays

e Teleosts

Data on MorphoSource

- , Cottus asper : . Chorisochizmus dentex , Mystus armatus
Gastromyzon borneensis

| Artedielius camchaticus

www.morphosource.org

, Corydoras sp.



Data on MorphoSource

INVERTEBRATES
» Beetles, Bees, Centipedes, Molluscs

Specimen Media Specimen Informaticn

Specimen: CBSS-CHP517-1, Eupolybothrus cavemicolus,
Unvouchered, Female

The Croatian Biospeleological Society (CBSS) is non-
governmental, non-profit organization acknowledged, registered
and supported by Ministry of Science, Education and Sport that
has been working successfully since its foundation in 1996. It is
an organization for biospeleology that deals with research and
conservation of subterranean fauna and its habitats on the whole
territory of the Republic of Croatia with its members being both
scientists, experts and cavers.

Locality: country: Croatia; stateProvince: Knin; locality: NP

Krka, village Kistanje, Hydroelectric power plant Miljacka, cave
- . [ Miljacka Il; verbatimElevation: 115 m;

M1642 Mew centipede source images  44.000306, 16.016250

unknown image senes ZIF fiie, 1.86

GB Institution: Croatian Biospeleological Society (CBSS), Zagreb,
Croatia www.morphosource.org




Educational Collections

"é,%ﬁit';?.g;i* e 25,000 views, 2,200 downloads

K-12 Human Evolution

42 Project Specimens

[, Australopdihecis AL . Austrabplhecus bodsel M Homo hedalergens i A 1, Moo sapiens



Leveraging other work

e See talk by Winchester et al. today

PBDB
GRBio

GLOBAL
J\GBu: REGISTRY
Global Biodiversity BIODIVERSITY

Information Facility REPOSITORIES

\@ 4N e

& iDicBio
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Despite huge initial success…
…potential long term impact is limited



Is MorphoSource being used?

User/use growth since 2013 (quarterly data)

. 4,000 users — ®

3500+
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Is MorphoSource being used?

User/use growth since 2013 (quarterly data)
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Is MorphoSource being used?

Growth of holdings since 2013 (quarterly data)
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Is MorphoSource being used?

Growth of holdings since 2013 (quarterly data)

1500 - 6000

5,700 specimens/'Q

1250 5000 -

1,220 taxa — ©

1000 ] 2000 AMNH 127167
Homo sapiens USNM 400854

750 Hyla medusa 2000, MCZ 83459
Salmo salar UF 211391

500 2000

250 1000 -
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Is MorphoSource being used?

Growth of holdings since 2013 (quarterly data)
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Is MorphoSource being used?

Growth of holdings since 2013 (quarterly data)

1500 - 6000 25000

5,700 specimens/'Q
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Outline

 Why do researchers need a repository for 3D data?
e How do researchers interact with MorphoSource?
e Sustainability and future growth

Homo naledi



Growth

Storage

* MorphoSource occupies 15Tb with 25,000 datasets

e Cleared for 10Tb/year growth by Duke

e But one project alone (oVert) could add 30Tb in 5 yrs
e Plan???



Presenter
Presentation Notes
Despite huge initial success…
…potential long term impact is limited



Growth

Many hands make light work

Grow through addition of consortium members who provide a finite
storage commitment
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Growth
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How?
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How?
MORPHO .::
SOURCE -+
Leverage state-of-the-

art open access digital repository
platforms
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art open access digital repository
platforms

How?
DUKE UNIVERSITY




AmazonGlacier

MORPHO _.:

SOURCE - -
. e eres DuraCloud
DUKE UNIVERSITY

LIBRARIES Hydra/Fedora
| duke partner e



The open source parts and their functions

Fedora (Fedorarepository.org) Y L F d ™
- Digital Asset Management platform . ® caora

- Allows integration of multiple data nodes # o

Hydra (projecthydra.org) h d@
- Provides the database structure for interacting with Fedora y ra
DuraCloud (duracloud.org) R

- Provides bitrot prevention

- Manages full redundant cloud copy through Amazon Glacier

- Provides integration with Archivematica D U RA
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* 3D data are now vital and maximizing

their accessibility and discoverability will 55 Project Specimens
be transformative o o
: X I |
 MorphoSource archives 3D data on f
vouchered specimens for any researcher 7

and serves it in a setting that emulates a
museum collection.

* An integrated effort is needed to manage

preservation of 3D digital data from
museums.

5280, Callimico goeidii




e Gil Nelson, iDigBio, conference organizers

For support & funding of MorphoSource Development

e Duke University Trinity College of Arts & Sciences (major funder so far)

e Duke Shared Materials Instrumentation Facility

e Duke Biology IT Center

For discussion leading to development of concepts

e Jukka Jernvall, Alistair Evans, Gudrun Evans, David Blackburn, Edward Stanley, James
Thostenson, Jocelyn Sessa, Maureen O’Leary, Mark Uhen, Gabriel Yapuncich

For work developing and populating MorphoSource

e Maria Passarotti (Whirl-i-gig, Inc.)

e Alex Thompson, Kevin Love, Dan Stoner (iDigBio)

e Technicians & students: Mackenzie Nieto-Aguilar, Darbi Griffith, Ana Galvez, Miles Schaeffer,
Mercedes Zapata-Garcia, Shane Daly, Sunghoon Liu, Ksenia Sokolova, Anne Driscoll, Kevin Vo,
Annie Lott, Callie Crawford, and many more

www.morphosource.org
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