Integrated Digitized Biocollections

Welcome to ADBC!

The iDigBio Team
ADBC Summit 2017
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iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of
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2010. Strategic Plan for the
Network Integrated
Biocollections Alliance (NIBA)

“The plan outlines the elements required for an inclusive,
vibrant, partnership of US biological collections that
collectively will document the nation’s biodiversity
resources and create a dynamic electronic resource that
will serve the country’s needs in answering critical
guestions about the environment, human health,
biosecurity, commerce and the biological sciences.”

— .
Collections community




=====) NSF’s Advancing Digitization of Biodiversity
Collections (ADBC) Program
(15t funding in 2011)

wessss) 2013. Implementation Plan for the
Network Integrated
Biocollections Alliance (NIBA)
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U.S. National Science Foundation

In response to the scientific community

Advancing Digitization of
Biodiversity Collections Program (ADBC)

o The goal of ADBC is to remove the inaccessibility
of data through digitization and making the data
available online--for researchers, educators,
policymakers, etc.

$100 million over 10 years
non-federal collections
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Coordinating Center

UF Advancing Digitization of
fioriba ~ Biodiversity Collections (ADBC)

Principal Investigators:
Greg Riccardi, Digitization & Training (FSU)
Jose Fortes, Computational Activities (UF/ACIS)
Pam Soltis, Research Collaborations (FLMNH)
Bruce MacFadden, E&O Collaborations (FLMNH)
Larry Page, Director (FLMNH)
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What does iDigBio do?

* Engage the collections community - find the specimens

* Enable digitization of biodiversity collections data

— Develop efficient & effective standards & workflows
— Workforce education & training via workshops /Webing" "A

* Provide portal access to biodiversity data [ Cyber-
in a cloud computing environment  infrastructure

/
— Enable data access & discoverability w “ , .‘_’A

r )~ A‘q%,, ’ Digitization
% 4 & Workforce

— Respond to cyberinfrastructure needs Promoting & v{}’
v/

* Promote use of biodiversity data to Facilitating %%~ Training
address key environmental and Research 3 7" L4
: ) A=
economic challenges
: Broader
— Researchers, educators, general public,
Impacts

policy-makers, etc.

* Assistin planning for long-term sustainability
of the national digitization network & effort
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; Integrated Digitized Biocollections

Number of Workshops and Webinars

Number of iDigBio Workshops and Webinars
7/1/2011 thru 7/11/2017
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Integrated Digitized Biocollections
20 Thematic Collections Networks (TCNs)
. InvertNet: An Integrative Platform for Research on Environmental Change, Species Discovery and Identification (//linois Natural History Survey, University of Illinois)
. Plants, Herbivores, and Parasitoids: A Model System for the Study of Tri-Trophic Associations (American Museum of Natural History)
. North American Lichens and Bryophytes: Sensitive Indicators of Environmental Quality and Change (University of Wisconsin Madison)

. Digitizing Fossils to Enable New Syntheses in Biogeography-Creating a PALEONICHES-TCN (University of Kansas)

. The Macrofungi Collection Consortium: Unlocking a Biodiversity Resource for Understanding Biotic Interactions, Nutrient Cycling and Human Affairs (New York Botanical Garden)
. Mobilizing New England Vascular Plant Specimen Data to Track Environmental Change (Yale University)

. Southwest Collections of Arthropods Network (SCAN): A Model for Collections Digitization to Promote Taxonomic and Ecological Research (Northern Arizona University)

. The Macroalgal Herbarium Consortium: Accessing 150 Years of Specimen Data to Understand Changes in the Marine/Aquatic Environment (University of New Hampshire)

. Developing a Centralized Digital Archive of Vouchered Animal Communication Signals (Cornell University)

. Fossil Insect Collaborative: A Deep-Time Approach to Studying Diversification and Response to Environmental Change (University of Colorado at Boulder)

. Great Lakes Invasives: Documenting the Occurrence through Space and Time of Aquatic Non-indigenous Fish, Mollusks, Algae, and Plants Threatening North

America's Great Lakes (University of Wisconsin Madison)
. InvertEBase: Reaching Back to See the Future: Species-rich Invertebrate Faunas Document Causes and Consequences of Biodiversity Shifts (Field Museum of Natural History)
. The Key to the Cabinets: Building and Sustaining a Research Database for a Global Biodiversity Hotspot (Appalachian State University)
. The Microfungi Collections Consortium: A Networked Approach to Digitizing Small Fungi with Large Impacts on the Function and Health of Ecosystems (INHS, University of lllinois)

. Documenting Fossil Marine Invertebrate Communities of the Eastern Pacific: Faunal Responses to Environmental Change over the last 66 million years
(University of California-Berkeley)

. Cretaceous World: The Cretaceous World: Digitizing Fossils to Reconstruct Evolving Ecosystems in the Western Interior Seaway (University of Kansas)
. LepNet: Lepidoptera of North America Network: Documenting Diversity in the Largest Clade of Herbivores (Northern Arizona University)
. MAM: The Mid-Atlantic Megalopolis: Achieving a greater scientific understanding of our urban world (University of Pennsylvania)

. SoRo: Using Herbarium Data to Document Plant Niches in the High Peaks and High Plains of the Southern Rockies (University of Colorado)

279 institutions n

. oVert: Open Exploration of Vertebrate Diversity in 3D (University of Florida)
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Integ rated Digitized Biocollections

é iDigBio is working with 561
e collections in 336 institutions

iDigBio Portal has
105M records for
~315M specimens
with 22M
associated media
records
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Integrated Digitized Biocollections

So Many Acronyms!

Applications
Collections Researcher

fr?.ml ;he O standardization
ie
outlier detection
and / or g® taxonomy
from the duplicate detection
specimen Manage Data annotation  georeferencing

species ranges, outlier discovery, new species, gaps in collecting,
traits, relationships, predictive niche models, collector maps,...

Orientation Session, ADBC Summit VII
Deborah Paul and Shelley James, Wednesday 1 November 2017 design by J. Spinks, concept by G. Riccardi, D. Paul 10
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An acronym overview

e ADBC, TCNs and PENs

* Digitization, Data mobilization,
Community Building

 Aggregators +

e Education, Outreach, Inreach
* Publishing

 Got more? (Of course you do!)

* Full glossary on the Wiki
— http://bit.ly/adbcterms




.
N

Got More?

rv GEOLocate LBCC
ACIS . . Net
ADBC htt p.//,blt Iy/avd_b.clte rm§ ‘aries of Life
AIM-UP! DataCite GUID, UUID Lifemapper
ALA DataONE GUODA MaCC
API Digitarium ICBN MaM
Arctos DiSSCo ICZN MaNIS
ARK DOI iDigBio MapsData
ARPHA Drupal IGSN Mendeley
Audubon Core DataDryad iNaturalist MiCC
Axiell EMu DwC InverteBase Morphbank
BCoN EarthCube InvertNet Morphobank
BHL EoL iPlant MorphoSource
BISON ePandda IPNI MySQL
Canadensys EPICC IPT NEON
CartoDB figShare iSamples NIBA
CONABIO FOSSIL ITIS Notes from
CRIA GBIF IUCN Nature
CSIRO GenBank Red List NEVP
DAMS GitHub Kurator NSCA

NSF

OCR

Open Refine
ORCiD
oVert
PaleoCore
PaleoDb
Paleoniches
PEN

Pensoft
Phylolink
Picturae
Plazi

PlutoF
Python
QGIS

R, ridigbio,
rgbif, rvertnet
ROpenSci
RStudio

SCAN
SEINET
SEPASAL
SERNEC
SoRo
Spark
Specify
SPNHC
SQL
SQLite
SYMBIOTA
SYNTHESYS
TCN
TDWG
TTD

USVH
VACS
VertNet
WeDigBio

WoRMS
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From NIBA to BCoN & the ADBC

* Networked Integrated Biocollections Alliance
(NIBA)

— Resulted in Advancing the Digitization of
Biological Collections (ADBC)

* Biodiversity Collections Network (BCoN)

— AIBS (American Institute for Biological Sciences), iDigBio & NSC Alliance

(Natural Science Collections Alliance)
&

http://bcon.aibs.org/
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Integrated Digitized Biocollections

Issus coleoptratus

Advancing the Digitization of
Biological Collections (ADBC)

* iDigBio, that’s . A

- = ey
Credit: Malcolm Burrows

—Integrated Digitized Biocollections

* Thematic Collection Networks (TCNs)

— network of institutions digitizing around a
research theme

* Partners to Existing Networks (PENs)
— digitizing specimens for existing TCN to fill
gaps




Cretaceous World Thematic Collections Networks (TCNs) 7~
Fossiinsect Colahorative and Partners to Existing Networks (PENS)

Fossil Marine Invertebrates

(EPICC)

TCN: network of institutions strategically digitizing

Sreatbakes invasives information for a particular research theme, such as impacts of

InvertEBase climate change or biota of a region.
Cretaceous World %OSS" ' ';'3- CREATEREES o
Lichens & Bryophytes COLLABORATIVE ’

Macroalgal Consortium

%vert -E-Base@

Macrofungi Consortium

]f]-'_-‘_‘-.-' invertnet

Microfungi Consortium

Mid-Atlantic Megalopolis
(MAM)

NEVP

PALEONICHES The Mid-Atlantic Megalopolis Mj(:(

T g Uttt L

Mobilizing New England Vascular Plant Specimen Data
N e @

e 1= —

m[’@ Dic ent Li \p-\ -

to Track Environmental Changes gltal Atlas Gf AnCIent LIf'E ' ) s <
SCAN

Symbiota Collections of Arthropods Network
Tri-Trophic SoRo

Vouchered Animal
Communication Signals

ol

Dvrathon: M7 10!

oVert

oVert
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Integrated Digitized Biocollections

IDigBIo — related projectfE==cSay=

* Libraries of Life (a free app) [

— Collections in 3-D, developed in
collaboration with TCNs, Arizona
State University

 WeDigBio (Worldwide Engagement for Mﬁ’{‘o.'ﬂ
Digitized Collections) WeD(,gB‘go
— 4-day worldwide transcription event

* The FOSSIL Project

— Engaging amateur fossil clubs and
societies as downstream users of
digitized data
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Integrated Digitized Biocollectio

D|g|t|zat|0n Data Mobilization
Collection Management Software * TDWSG - Biodiversity Information
BECIOS Standards

[ ] S o

Arctos v e e DwC - Darwin Core
* Symbiota Specit

Y - e * AC - Audubon Core

* Specify AXIELL@ . J{GBIF INTEGRATED PUBLISHING TOOLKIT"P"
e Axiell EMu

e Kurator

G
« GEOLocate #
 DAMS — Digital Asset Management

* collectionspace

Community Building

* ABBYY, Tesseract

« GRBio
Y iz
* SCNet ) %Clj) * Unique identifiers
* ECN AR — GUID, UUID, ARK, IGSN
 Darwin Core Hour il

oul/

* Working Groups: DROID, GWG, SWG, PaleoDigi, NANSH,...




Aggregating Specimen Data

2iDIGBIo

1 Biocollectic

Data aggregation and Data use

Biodiversity Data Mobilization and Use © - 3
Biodiversity

« EoL - Encyclopedia of Life neen Heritage

 BHL - Biodiversity Heritage Library €_ CYVERSE ’

NEON - National Ecological Observatory Network
CyVerse (iPlant) - facilitating scientific research in the cloud

GBIF - Global Biodiversity Information Facility J{GB": |
iDigBio
VertNet

BISON - Biodiversity Serving our Nation
— GBIF North American Node

USVirtual

USVH - United States Virtual Herbarium Herbarium

ALA, DigiVol - Atlas of Living Australia - DICIVOL
Canadensys R
SiBBr - Brazilian Biodiversity Information System %< SiBBr

CONABIO (Mexico)

CRIA (Brazil) and SpeciesLink CONARIO  Specl€d] 4 nk
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Education, Outreach, Inreach

.

/B amp)
| %ﬂ'ﬂ_u‘f AIM-UP!
F

— Advancing Integration of Museums into Undergraduate
T Programs; using collections data in undergraduate education

BLUE
— Biodiversity Literacy in Undergraduate Education
Notes from Nature
— Crowdsourcing collections transcription, creating communities

N
o e ®
Biodiversity Literacy in Undergraduate Education

O NOTES rroM NATURE

- . . :
iNaturalist = Naturalist o |
— observation app, connecting scientists and the general public
@ * ePandda
— Enhancing Paleontological and Neontological Data Discovery
ePANDDRA API, connecting scientific literature with specimens
 The Carpentries - Data Carpentry & Software Carpentry,
"o Reproducible Science Curriculum,...
DATA CARPENTRY — Biodiversity informatics sKkills for those in the biodiversity

sftware carpentry community. Focus on tidy data, fit for reproducible research.
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Integrated Digit 1 Biocollections

Publishing

Y PENSOFT.
(@ DataCite

Pensoft
— ARPHA Writing Tool (AWT), BISS

DataCite, DOI (Digital Object Identifier)

— Find, share and reuse, cite data, connect and get credit

Mendeley

— Free reference manager; organize papers, read & annotate your PDFs

« ORCiD

— Open Researcher and Contributor ID

Data®\E «  DataONE
— Data Observation Network for Earth (DataONE) - data repository and data
” @ e management best practices
P 1)
“N9%°  » DataDryad
DRYAD

— Curated resource making the data underlying scientific publications
discoverable, freely reusable, and citable general-purpose home for a wide
diversity of data types

Figshare

— online repository where researchers can preserve and share their research
outputs, including figures, datasets, images, and videos. #openData

3. +figshare
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Integrated Digitized Biocollections

A2iA cooL Exploring Genomics herbaria@home MaM ORNIS speciesLink
AppY orTar Data HERBIS MaNIS owL Specify
EXIF HerpNET MANTIS PaleoCore SPNHC
f? EZID HOLOS MapWindow GIS PaleoDb sqL
Ot O re Falling rain HUBzero MapReduce PaleoNICHES SQLite
- Fauna Europaea Hymenoptera Online MapsData PaleoPortal STEM
——— FIC ICRN MBB PEN SYMBIOTA
ADW Mendeley Pensoft SYNTHESYS
AIM-L MIBBI PeriodO SysTax
= http://bit.ly/adbcterms | i
Amph MOBOT Phenoscape TAPIR
APC crrm reovy wigviv ModestR Photoshop Taxonworks
API CRIA FOSSIL IDQ MOL Photosimile TCN
APNI CrossRef From the Page ISBER Morphbank Phylocode TDWG
Arbor CSIRO Fuzzy Gazetteer IGSN Morphobank Phylojive Tesseract
ArcGIS CyVerse GBIF IH MorphoSource Phylolink The Field Book Project
Arctos DAMS GClI IK Morphster Picturae TNRS
ARK DataCarpentry Grey Card Index ILDIS MHC Planting Science TOLKIN
ARPHA Software Carpentry GDAL ImageMagick mx PLANTS Database TORCH
AudioNote DataCite GenBank iNaturalist MysSQL Plazi tranScriptorium
Audubon Core DataONE geneious INBio NameBank PlutoF Transkribus
AutoMontage DataONE Dash Gene Ontology Index Fungorum ClassificationBank PNW Herbaria TreeBASE
Axiell DataTurbine Geopaparazzi InverteBase National Biodiversity PostGIS Trifacta
bcevl DBTNT Geotag Photos Pro InvertNet Data Center PostgreSQL TROPICOS
BCoN DiGIR Thesaurus of iPlant NatureServe prefixcommons TRY
BolL Digital Florida Geographic Names IPNI NCSA pro-iBiosphere TTD
BerkeleyMapper Digitarium GitHub IPT NEOMAP PROJ.4 Tri-Trophic TCN
BHL DINA GIMP IPT 2 NEON Psyl'list TurboScan
BHL - China Discover Life GLANSIS IrfanView NeotomaDB Python uBio
BHL - Europe DIVA-GIS GloBI iSamples NESCent QGIS UFBI
Bio2RDF djatoka GLOBIS ITIS NEVP R UNITE
BioCASe DOI GNIS IUCN NIBA Raintree Universal Chalcidoidea
biocode DroidDB GEOLocate Red List NIMBUS RDA Database
BioGeoMancer Drupal Georeferencing IWGSC NLP RDF USVH
BioGUID Dryad Georeferencing JAI Notes from Nature Recorder 6 VACS
BioNames DSLR Calculator Jetstream NSCA Re:discovery VASCAN
BioOffice DwC GEOS JPEG 2000 NSF Redmine Vernon Systems
BioSharing DwC Terms Geotools JSON NSII ReFindit VertNet
BIOTA EarthCube GLI JSTOR OBIS REST ViBRANT
BioVel eBiodiversity GigaPan JSTOR Plant Science OBO Foundry ridigbio VIVO
BiSciCol eBird CaptureStudio JTS OCR RMCA VMWare
BISON Ecolnforma Global Plants KML OCRopus ROpenSci WCSP
BITC ECOS GLoBIS Kurator ODBC RStudio Windows Azure
BOLDSystems Effechecka GLOBIS-B LBCC OA SCAN WeDigBio
BONAP EMu GNA LepNet Open Annotation Scratchpads WISFlora
BSA KE EMu Google Analytics LibXML Open Atrium SEINET WoRMS
BugGuide EnviroAtlas Google Earth Libraries of Life Atrium SEPASAL WSDL
CABIN EOL Google Maps LifeDesks openModeller SERNEC Xen
CalPhotos EpiCollect GPlates Lifemapper Open Refine SiB XML
Canadensys ePandda GPS Visualizer LifeWatch OpenStack SilverCollection XSEDE
CartoDB ESFRI Grass GIS LINCAOCNET Open Tree of Life SilverLining YAMZ
Catalogue of Life EPICC GRBio Lucid OpenUp! SOAP Zenodo
CBIF EU BON GUID Macaulay Library OpenZoom Spark Zoomify
CCH EUROPEANA uuID MaCC Oracle SPARQL Zooniverse
CF21 Hadoop Magnolia grandiFLORA ORCiD Species 2000
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Integrated Digitized Biocollections
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Digitization
Process

rev.7/3/2009
rev. 5/8/2012

-~ Researchers

Browse our specimen portal

Collections Staff

Learn how your collection can
" benefit from our work

Teachers & Students
Learning resources &

PROOFREAD]| opportunities to engage

PROVIDE
FEEDBACK
ON DATA ENTRY

REVIEW AND
RESOLVE
QUESTIONS

J
|
)
|
]

PROOFREAD
AND CORRECT
DATA

Canadensys: revealing the biodiversity of Canada (Anne |
Overview of the Biodiversity Heritage Library Recent Activ
| The Catalogue of Life: Infrastructure for Science (Tom Ort

@
©

caucaton

Undergraduate Resources

Online Resources for Undergraduate Students and Educators

WeDigBio collaborated with collectionseducation.org to create an undergraduate
classroom exercise about citizen science. Find this resource (others coming soon) on their
education exercises page.

Other Resources

AIM-UP!: Advancing Integration of Museums into Undergraduate Programs

"AIM-UP! is an NSF-funded Research
Coordination Network exploring the use of
natural history collections in undergraduate
education. AIM-UP! is refining existing efforts
and developing new integrated approaches
to collections-based training in large-scale
questions using the expertise of educators,
curators, collection managers, database managers, and scientists whose
work spans disciplines and relates topics covering a spectrum of time

and space."

The AIM-UP! project includes educational modules and tutorials to be used in college-level
courses.

Learn more about AIM-UP! through a recent presentation (pdf and recording link) given at
SPNHC 2015 or the recent publication *Natural History Collections as Emerging Resources for
Innovative Education.”

SERC: the Science Education Resource Center at Carleton College

"Whether you're an
undergraduate faculty member
or a K-12 science teacher our
suite of partner projects have
materials you can use today. Connect with a community of peers as they
share what really works in their classrooms."

Science Education
Resource Center
Carleton College

SERC

OCD inah idas ranalinnans ftar hath 1 incdararas: iata acliinatliarn andd I 19 addiinatlan waiéis arn

Education

PHOTOGRAPH
SPECIMEN

.-‘-'-“

[

DISCARD
IMAGE

CROP, SHARFEN,
ADJUST BRIGHTNESS,
CONTRAST, ETC;

NAME AND SAVE
CORAECTED IMAGE EILE

|
'

CHECK FOR
RARITY STATUS

o

BLUR LOCALITY
DATA ON IMAGE;
AARE-STAMP IMAGE
SAVE CORRECTED
IMAGE FILE




XY
A |D|GB|D

iDigBio Website Resources httes://www.idigbio.org

General

iDigBio and TCN info
TCN Resources page
Collaborators map
ADBC proposal tips
Staff Directory

Calendar of upcoming events
(workshops, webinars...)

News
Event recaps
Press releases

Community announcements

Research

Monthly Research Spotlights

Recordings of conference
presentations

List of genetic repositories
Tutorials

APl information

iDigBio R package
Research tools
Collaborators

Links to GitHub



https://www.idigbio.org/
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IDIgBI1o Website Resources https://www.idigbio.org

— Working group information

— Bibliography of relevant
presentations and
publications

— Digitization workflows
— Equipment recommendations
— Workshop summaries

— Workshop and webinar
recordings

— Data ingestion guidance

Links to ADBC educational
products

Monthly Biodiversity Spotlights
Portal Curiosities

Coding Corner

K-12 lesson plans
Undergraduate modules

Information about Citizen
Science

Educational collaborators
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Integrated Digitized Biocollections

| can’t find X, or | want to know about Y

caucation

Use the
search boxes!

Making data and images o[,ﬁ')l ~r _
biologicalspecimens avpi’lab -

A"

& Djennings

Digitization Sharing Collections Working G
Learn, share and Documentation on Join in, contri  Wiki Home Page Discussio Read Edit View history te Move Change prol
develop best practices data ingestion part of the co  Workshop Summaries
Working Group List T
Specimen Portal Wiki Home
Main Page

iDigBio Data
Ingestion

. 'é‘g::;‘:;‘f“‘”' 1 Welcome to IDigBIo (Integrated Digitized Biocollections)
Researchers e Collections Staff RS o 2 Project Resources
Learn about research directions Learn how your collectiq Ingestion Guidance 3 :ssr Sty X
benefit from our work Data API SIIen o m
o 5 Marketing and Public Relations Resources o
igitization Resources @
i 6 Glossaries and FAQs »
BRI Te m pu B Woitng iDigBi iqiti. it i ;)
Groups Welcome to iDigBio (Integrated Digitized Biocollections)[edit]
iDigBio Welcome to the iDigBio Wiki. Here you will find information about iDigBio, the resources and services provided by IDigBio, information about Thematic Collections Networks (TCNs) and other initiatives related to Advancing
Research Digitization of Collections (ADBC), policies, and more. Wiki content is being ped to deliver and resources related to biodiversity, biocollections, and
the digitization of biocollections.
Navigation " L i
Tools To edit content you will need to Log In & to your account. If you do not yet have an account, you can create one using the Sign Up / link in the header of every page.
If you are new to iDigBio, are writing a digitization proposal, have just received funding, or are looking for ways to get involved in the biodiversity digitization community, we suggest you start with our Welcome to iDigBio page to
+ Tools help get you oriented. In addition, we have provided a number of other useful links below.

Quick suggestion: If you don't know exactly what you are looking for, try the for a list of iDigBio Wiki documents by their category tag

Project Resources[edit]

* Website https digt
+ Specimen Data Portal

s . .
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Integrated Digitized Biocollections

Flexible search across all data, indexed fields, media,
geolocation, map boundary, auto-completion, synonyms,

% iDigBio Portal x oA X
&« C (O | & Secure | https://www.idigbio.org/portal/search w B @ ~ T 0P &6 2 68 0 e
* Apps UF iDigBio Email Cloud Services Personal Shopping Shipping Nature Utilities Carpentries ! Weather @mm NPR Other bookmarks

‘ Education

Log Out

iDigBio Home Portal Home Search Records i Research Collaboration V¥ djennings

Search Records Help  Reset

Must have media Must have map point

Filters = Mapping Sorting Download

Add a field v Clear
Scientific dwec:scientificName Add EOL
e Synonyms
a2
Present Missing
Qecorc Densm
o Start: End: x F'
ate h -
Collected yyyy-mm-dd yyyy-mm-dd .
’ o 13 |
Present Missing 49
J 181 ‘
666
Country dwc:country x ‘ 2.446 Y
B
8,980

32,964

‘ v 121,006 i B y 3000 km
444,187 | e Zosom

Total: 105,771,459

Present Missing

List Labels Media Recordsets
Family Scientific Name Date Collected Country Institution Code Basis of Record | Columns |
Hamamelidaceae "Acer" (Liquidambar) lesquereuxi 10 data United States UCMP FossilSpecimen view

https://www.idigbio.org/portal
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Get Involved!
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Step 1: Sign up for an account!

| Tec > Education

Log In | Sign Up

Digitization Sharing Collections Working Groups Proposals Citizen Scientists
Learn, share and Documentation on Join in. contribute. be New tool and How can you help
develop best data ingestion part of the community workshop ideas biological collections?
practices
Researchers Q Collections Staff Teachers & Students
Learn about research directions Learn how your collection can Download lesson plans about using

benefit from our work digitized specimens

Upcoming Events )
Data Without Borders g Lo

iDigBio Summit VI 5 parasitic .
11-01-2016 to 11-03-2016 Symposium at XXV o Byt Effectiveness

and
—— International ! future
11-13-2016 adigdiversi
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Step 2: Sign up for the IDigBio Newsletter

o Share Tweet O Forward

 TCN and digitization news

......... " The iDigBio Spotlight

* Upcoming workshops and October

webinars

* Event recaps

* Articles featuring innovative

The iDigBio

collections-based research Spotiight

Biodiversity Spotlights

s MOnen's banner atures e
Read more e

iDigBio Rockets Past 100 Million
Specimen Records

https://www.idigbio.org/newsletter-subscribe



https://www.idigbio.org/newsletter-subscribe
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Step 3: Social media

facebook

\‘ 3 ; ' ' . 2 : ome & Moments
’§¢§“@ o I, -y = :
\’ T “ A XN\ \ \\ &

iDigBio
@iDigBio

Home

ADOUt \." ~ TWEETS FOLLOWING Foll

w
e = R e e 912 278 1,824 92 1
e
pppppp . Tweets  Tweets & replies  Media
iDigBio
@iDigBi & iDigBio Re

B Sl Tra pt n Ctr @TranscribeS

iDigBio is coordinating the national effort —— 1
to digitize biodiversity specimens and L8 We are he re w @NMNH #Paleob ology team Kathy Hollis, Paleobio
Collec to ns Manager & Holly Little, Paleobio Informatics specialist

Y vimeo.com/idigbio o B
R\ idigbio.org/rss-feed.xml

BN idigbio.org/events-calendar/export.ics
B www.idigbio.org/wiki
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Step 4: Get involved with a Community
Working Group

| Ed

B Libraries of Life

& Grungle Talk Preferences Walchiist Contributions

Wiki Hog ./ age Discussion ead Edit Delete Move Protect || Q o o S 2018 39
Wo: [ ) Zebra Mussel Application®
. - . -
o IDigBio Working Groups
- REVIEW AxncLE OF
: CKETS
_ps AND PAC
s FOR FLAT -"“u‘j:‘
c ] Jx WORKFLOWS (L i FUNG
ontents [hide] D“-,n\uﬂ( " PLANTSy ALG/

, WfSio Working 9 Overview

Groups > a : o= e

2 Forming or Dissolving a Working/nterest Group o
e North American Netrwork

’ IDigBio 31A ted Reality Public Educaion/Outreach Working G ARPEO 7

Research ugmented Reality Public Education/Outreach Working Group (A 0f 6’”1‘2[[ ”e/‘éaﬂa

32 Augmenting OCR (aOCR o ?

) Nawgatlon 3 3 Biodiversity Informatics Management (BIM) Working Group

Tools 3 4 Cyberinfrastructure (CYWG . -

Tool 3.5 Data Managemant Interest Group (DMI) DOC u l I l e ntat I O n
» 00IS

3.6 Daveloping Robust Object to Image to Data (DROID1)
3.7 Developing Robust Object to Image 1o Data (DROID2)
3.8 Developing Robust Object 1o Image 1o Data (DROID3) Things in Spirits

API| development
% Working Groups
3 9 Developing Robust Object to Image to Data (DROID4) 3D objects in Trays o
3.10 Education & Outreach (E&0) WO r kfl OWS ;Z:-? éq'tﬁgn:g,?-lur}-zn?;

311 Fluid-preserved Arthropod and Microscopic Siide Imaging Interest Group

3.12 Georeferencing Working Group (GWG) Sta n d a r‘d S

3 13 International Whole-Drawer Digitization Interest Group (WDD

-
m
m
o
@
>
O
x

3 14 Interoperability for Public Participation in Digitization (CitSciinterop .
3.15 North American Network of Small Herbaria Working Group (NANSH B e St p ra Ctl Ce S

3 16 Qutlier Detection and Documentation by Coliectors Working Group (ODD Collectors
3.17 Paleo Digitzation Working Group (PaleoDigi H k t h

3.18 Project Management Interest Group (PMIG a C a O n S
3.19 Sustainability Working Group (SWG .
3.20 Symbiota Working Group (SWG) WO r kS h O ps, We b I n a rS
3.21 User Engagement for Public Participation in Digifization (CitSciEngage)
322 Websita Content Providers Editonal Board and Interest Group
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Step 5: Watch a webinar...or star in one!

https://www.idigbio.org/tags/webinar
https://www.idigbio.org/wiki/index.php/Web Conferencing

Workshops
Symposia
Webinars

Be like Emily: get a
headset preferably with
a microphone!



https://www.idigbio.org/tags/webinar
https://www.idigbio.org/wiki/index.php/Web_Conferencing
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Step 6: Contribute to the IDigBio website

* Submit an article for the Research Spotlight
* Write an article about your project Bering Land Bridge and the MyCoPortal

+ Contribute your workflows
* Update your individual TCN wiki pages

* Write about your iDigBio experience

o
o PO St a n eve nt Research Spotlight: * 3 ; Mycologists long to collect

September 2017 @ 4 areas remote to most men
where fungi today may thrive
keeping plants, trees, and cycles alive_

Bridges are to their liking

i one can go underneath
onnecting with what lies beneath.
About fungi this is most striking.

In summer some may float

if the bridge is over a moat.
Fungi are versatile and persistent
to new niches they aren't resistant.
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Step 7: Use the portal for research an
data cleaning — feedback!

iDigBio Home Portal Home

Search Records Helo

. | =
+ |
» )
Must have media Must have map point T 2
o
Filters Mapping  Sorting Download -
.
Add a field v Clear - =
-I
scientitc ot %  DataCorrected DataUse Ran
o Add_EOL ) ata Correcte ata Use aw }‘;r_. Ol d b[?t
Present Missing % . . - I
This table shows any data comections that were performed on this recordset to improve the capabilities of iDigBio
Date Start End Search. The first column represents the comection performed. The last two columns represent the number and
Collected percentage of records that were comected A complete list of the data quality flags and their descriptions can be
Proaat Missing : found here. Clicking on a data flag name will take you to a search for all records with this flag in this recordset
s Flag 4 Records With This Flag ¢ (%) Percent With This Flag ¢
ountry
dwc_kingdom_added o 224195 99.94
Present Missing -
dwc_phylum_added o 223860 99,79
e dwe_datasetid_added @ 21486 %72
List Labels Media Recordsets dwe_parentnameusageid_added o 221486 98.732
Famil Sclentific Name  Date Collected Institution Code Basis of Record Earllest Epoch Collection Code L] R -
y r dwe_taxonid_added () 221486 98.732
Saturniidae “automeris” cath USNM PreservedSpec Entomology
dwe_taxonomicstatus_added () 221486 98.732
Saturniidae "automeris” cath USNM PreservedSpeci Entomology
Saturniidae “automeris” cine USNM PreservedSpeci Entomology dwc_taxonrank_added ﬂ 221486 98,732
Saturniidae "automeris” cine USNM PreservedSpeci Entomology dwc_taxonrank_replaced o 221486 98.732
Saturniidae "automeris” cine USNM PreservedSpecl Entomology gbif_canonicalname_added () 221486 98.732
Saturniidas vautamarict cca Lieaing DracaredSnaci Entomalam
gbif_taxon_corrected () 221486 98.732
geopoint_datum_missing () 218751 97.513
gbif_reference_added () 217460 96,938
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BIODIVERSITY
COLLECTIONS NETWORK

Step 8: Collaborate!

OPEN

M m IDigBio Collaborations Enabling Research
Tree of Life n

Jans g oS Llfe A R B O R To facllitate the study of biodiversity, @ number of software products are being collaboratively
mapper revolutionary workflows  deéveloped with researchers and projects These websites, tools, and workflows

Researchers take advantage of the data being digitized at US and global institutions and made available
Browse our specimen portal e by IDigBio through our data services. Many other tools and services can be found through
the Blodiversity Catalogue. If you have a great idea for using IDIgBio data and web services,

Collections Staff et In touch with us or submit a proposall
L earn how your collection can ° Gt : J Zhod ’PENWF'; 4B757261746F72
benefnt from our work —_—

riDigBio: an R interface to the iDigBio Data API A ] <
Teachers & Students

Familiar with R? The riDigBio package is a great way to interface with the data shared by
iDigBio. Contributions to this R package can be made via GitHub

Leaming resources &

opportunites o engage

Biodiversity FreshData and Effechecka
Information

Standards Symbiota @ BIOSPE

Lead Public Digitization Expeditions




TCN Responsibilities




TCN Responsibilities

Maintain a TCN wiki page

Submit requested info for Summit resources
Participate in TCN meetings

Submit bi-monthly reports to iDigBio

Provide feedback via annual community
survey and other solicitations

Prepare annual report for NSF
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https://www.idigbio.org/wiki/index.php/Using Herbarium Data to Document Plant Niches in the High Peaks and High Plains of the Southern Rockies -
Past, Present, and Future

/f/ Log Out

iDigBio Home Wiki Working Groups ~ Workshops Wiki Formatting Help

& Maphilips Talk Preferences Watchlist Contributions

Wiki Home Page Discussion Read Edit View history Delete Move Protect "Eéafch Q
Workshop Summaries
Working Group List . . . . . - - .
wesionls o Using Herbarium Data to Document Plant Niches in the High Peaks and High Plains of the Southern Rockies - Past, Present, and Future

:DKgB'tO Data Contents [hids]

nge_s o 1 Digitization TCN: Using Herbarium Data to Document Plant Niches in the High Peaks and High Plains of the Southern Rockies - Past, Present, and Future (SoRo)

Ingestion Queue 1.1 Project Summa:

Dashboard 2 oy

Published data 1.2 Current Research

Ingestion Guidance 1.3 Project Websites & Social Media
Data API 1.4 Citizen Science & Outreach Projects
1.5 Project Leadership

1.6 Project Collaborators

Digitization Resources

iDigBio Working 1.7 Protocols & Workflows
Groups 1.8 Publications
= 1.9 Professional Presentations
N 'D'gB|° 1.10 Other project documentation
Research

Digitization TCN: Using Herbarium Data to Document Plant Niches in the High Peaks and High Plains of the Southern Rockies - Past, Present, and Future (SoRo)[edit]

Navigation Tools

Tools Project Summary[edit]

The rugged and expansive terrain of the Southern Rocky Mountains (SoRo) yields the most crucial resource for human existence in western North America: Water. From upper reaches of the high peaks of Colorado, Wyoming, New Mexico, and surrounding states, the headwaters of numerous major [

Aovaa33d

rivers of the West originate and give rise to the highest outflow and freshwater runoff west of the Mississippi River: The Platte, Arkansas, Rio Grande, Colorado, and Green Rivers and portions of the Snake and Missouri Rivers. The cleanliness and reliability of these water resources are in large part :
attributable to the plant ife that forms the basis for all SoRo ecosystems. Plant species from the high peaks and adjacent high plains of the SoRo derive from different geographic origins, evolutionary histories, and ecological affinties. They grow in varied habitats and represent one of the most narrowly |

adapted floras in the world. This unique and fragile flora is widely documented in natural history collections (i.e., herbaria), but specimens themselves and the scientific data that accompany them remain poorly *visible’ owing to a lack of data in digitized format. The SoRo Herbarium Consortium brings Project Summary
together 38 collaborating institutions (universities, botanical gardens, national parks, Native American Nations) to digitize more than 1.7 milion botanical specimens from the study area. The overarching goal of this project is to make these data available to a broad of users ducat | current Research

government officials, land managers, the general public) via openly accessible, free data portals. Project Websites
The Southern Rocky Mountains (SoRo) support a diverse and highly adapted flora of species with varied ecologies, ranging from alpine to sagebrush plains to shortgrass prairies. The plant biota of the SoRo shares important evolutionary and geological histories with the adjacent plains and prairies, and i
together these ecosystems are among the most endangered landscapes in North America. Human demands on these systems are escalating, and risk factors such as fire, development, and environmental change are predicted to grow. Thus, building digital resources to document plant niches in the SoRo
is met with a sense of urgency. The proposed work will address a major gap in accessible information among North American natural history collections by digitizing more than 1.7 million botanical i from the SoRo. if 38 ive instituti i ities, botanical gardens, national Publications
parks, Native American Nations) will collaborate to generate these new resources and make them available via data portals, including iDigBio (ww w.idigbio.org). Additionally, new tools will be developed within the open source Symbiota platform that will allow users to quickly search and compile vetted,

herbarium data records that can then be used for analysis in external software applications such as niche modeling packages, or to update source data repositories for subsequent in-house curation.

Network Map &
L

Current Research[edit]

Proposed research uses of data generated through oVert project include:

Project Websites & Social Media[edit]
Citizen Science & Outreach Projects[edit]

Project Leadership[edit]
Project sponsor: University of Colorado, Boulder (NSF Award) @

Principal Investigator (Pl): Erin Tripp
Erin Tripp (Curator), w/ Tim Hogan (Collections Manager), University of Colorado, Boulder
Dina Clark (Collections Manager), University of Colorado, Boulder



https://www.idigbio.org/wiki/index.php/Using_Herbarium_Data_to_Document_Plant_Niches_in_the_High_Peaks_and_High_Plains_of_the_Southern_Rockies_-_Past,_Present,_and_Future

TCN Responsibilities

Maintain a TCN wiki page
Submit requested info for Summit resources
Participate in TCN meetings

Provide feedback via annual community
survey and other solicitations

Submit bi-monthly reports to iDigBio
Prepare annual report for NSF
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Helpful Links for Reporting

* idighio.org/content/tcn-bi-monthly-progress-report-idigbio
* idigbio.org/wiki/images/3/34/ADBC AnnualReportinfoSheet.pdf



https://www.idigbio.org/content/tcn-bi-monthly-progress-report-idigbio
https://www.idigbio.org/wiki/images/3/34/ADBC_AnnualReportInfoSheet.pdf
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How To Get Your Data To IDigBio,
Data Standards and IPT

Joanna McCaffrey, iDigBio Biodiversity Informatics Manager
Summit 2017

1 November, 2017
https://www.idigbio.org/wiki/index.php/Data_Ingestion_Guidance

iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of
Biodiversity Collections Program. Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author(s) and do not necessarily reflect the views of
the National Science Foundation.
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What'’s In This For You?

Learn how to get your data published

* correctly,

e fully,
* with an eye to quality,

* optimized for the aggregate
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What do we mean by publishing data?

making biodiversity data publicly accessible &
discoverable, in a standardized form, via a URL.

*that is reproducible and automated
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Why publish data?
The 4 biggies of data aggregation

PLANN

ACCESSIBILITY
Data Use
Data Quality
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Data publishing — where to begin

« Emalil data@idigbio.org

TN L, y J\GNNTEW PUFL\?HINF:TDULKIT"”' ]
-"I'm ready’
L=

« The way to mobilize data -> IPT:

Logo  Name , Organisation  Type Subype  Reconds  Last Last Next
modfied  publicaton  publicaticn

1) Your IPT: IPT, VertNet, Symbiota | === -~~~

ogn  eNGLSH

£ GMSMBaieyMathewsNascra Sl BSM Occurence  Specimen 12166 27 20111
Museum 1
. . . . BRFC Black ook Forest Consorfium.~ BFFC Oocurmence Specimen 63 R 21BN
L] L] Herbarium 3
u . . I . I I I . MG Ginina Museu Conter e Cocurence  Specimen 60165 BT 2B
Invertebrate Paieontology 12
1)) DAMUC DGt e ity DAY Coourerce  Specimen 126178 2Bt 20161121
]
; - FSUCML Zooigosl Colections FSUCM.  Cooumence Specimen 1015 2101 2016308
Consortium of 2
Mldwest (s LSUShirey C. Tusker Herbarum at LSULSUM  Oooumence Specimen 59 AT05  A1T-054
N Louisara Sale Universiy - Higae 3
I Ierba]_'la i LSUGhieyC Tkwbetaimat  LSULSM  Coumencs Specimen 518 201705 20170530
Louser Siate University - Byaphyies 3
e S e P i@ | (SUStieyCTickeHebaimal | LSULSUM  Cooumence Specimen G190 205 20151
. - - - - Louisina Stte Universty - Lichenss A
Wome >> Sitemap >> Derwwin Core Archive Publisher
i (SUSieyCTkerHebaiumal  LSULSUM  Cooumence Specimen 1MB1S 20705 20170541
Darwin Core Archive Publishing e “
The following downloads are occurrence data packages from collections that have chosen to publish their complete dataset as a Darwin Core Archive (DWC-A) file. A = LSUM Bamard ical SULSM  Cooumence Specinen 81 2N 2SN

DwC-A file is a single compressed ZIP file that contains one to several data files along with a2 meta.xml document that describes the content. The archives below contain
three comma separated (CSV) files containing and image metadata. Flelds within the occurrences.csv file are defined by Herbarium at Lovisiana State Unive = 3
the Darwin Core exchange standard. The identification and image files follow the DwC extensions for those data types. Fug

Data Usage Policy:

Use of these datasets requires agreement with the terms and conditions in our Data Usage Policy. Locality details for rare, threatened, or sensitive records have been
redacted from these data files. One must contact the collections directly to obtain access to sensitive locality data.

RSS Feed: ra/p xmi

Consortium of Midwest Herbaria DwC-Archive Files

ALBC ‘Abion Colege DWCA(1.3M) ML 20170505
cALVIN Caivn Colege OWCA@OSM) IE3 20170605
cme Contral Mcrigan Unwersity OWCA (M) IE3 |20170831
ENC  Eastern Mchgan Uriversity Herbasium owCA@EM) IEX [20170808
Gvsc Grand Vatey State Universty. IowCAEM) IE3 |2017-0508
HLSD Hilsaaie Cotego Harbanum OWC-A(0.5M ) IE3 |2017.0805
W |Hope Catege IOWCA(@IM) IED |2017.0808
HUNT Huntington Unversty Herbarum owCA@aM) IS |2017-0606
[ IHinois Natural History Survey OWCA(0.1M ) IED |2017-0831
wo Ingiana University Herbariue (Dsam Herdarum) OWCA(11M) [emc |2017-0808
N .. Bell Museu of Natursl Hatory Herbarism |OWCA(14.1M) IED 20170831
[T Viami Universey, Wiara Sherman Tumed Herbarium OWCA @M ) IEXR |2017.0505

MOR | Morion Ardoretum lowcAuaam) C |2017-0808
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Where do | start?

(re)publish

»<

Specify

Symbiota

IPT
.ZIp

EMu

register

»_<

IDigBio
GBIF

public

publish -> register -> { republish cycle }




2iDIGBIo

1 Biocollectic

IPT

Definition: The Integrated Publishing Toolkit (IPT) is
a free open source software tool written in Java that
is used to publish and share biodiversity datasets
through the GBIF network. (and other aggregators)
Produces a Darwin Core Archive (DwC-A) [COLO]

Symbiota IPT
(https://botanydb.colorado.edu/collections/datasets/datapublisher.php)

MName - Date Modified Size Kind
4 eml.xml May 18, 2017, 10:01 AM 8 KB XML File
identifications.csv May 18, 2017, 10:01 AM 2 KB comma-separated values
images.csv May 18, 2017, 10:01 AM 109.9 MBE comma-separated values
4 meta.xml May 18, 2017, 10:01 AM 9 KB XML File

occurrences.csv May 18, 2017, 10:01 AM 128.6 MB comma-separated values
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The go-to guide for data ingestion

Everything you wanted to know about
preparing data for ingestion:

* https://www.idigbio.org/wiki/index.php/D
ata_Ingestion_Guidance

— Identifiers

— Darwin Core - occurrence data (specimen
records)

— Audubon Core - media



https://www.idigbio.org/wiki/index.php/Data_Ingestion_Guidance
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DATA WAY #1: IPT benefits

— Make data avallable to GBIF, iDigBio, public
— Setup assistance and ongoing service
— Self-serve If that Is your preference

— GBIF -> Once endorsed by our country
node manager — USGS - data are
registered for ingestion by GBIF
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DATA Way #2 - Symbiota

* When you click your data to publish, all the
necessary parts of the Darwin Core
archive package (.zip) are generated.

— Custom Darwin Core Archive (DwC-A) on an
RSS feed produced by Symbiota

— And almost automatic media
— http://symbiota.org

= Symbiota "ty %

Bio-Collaboration



http://symbiota.org
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Publishing — more info to remember

* Searching is not the same as publishing on a Symbiota
node. The data can be in the portal, data are
searchable, but not necessarily published.

http://symbiota.org/docs/darwin-core-archive-data-publishing/

% " You have to re-publish the DwC-A for us to pick
up your updates [RSS feed]



http://symbiota.org/docs/darwin-core-archive-data-publishing/
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3 ways to get media into iDigBio and
linked to the specimen record:

1. Import Audubon Core data into the IPT extension
2. If using Symbiota — built in support
3. Media appliance
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Media Metadata — the necessaries

* id (coreid of the specimen record it links to)

* identifier (media has its own GUID)

* format (image/jpeg)

* accessURI (public path to your best quality
ipg)

Can include richer data — EXIF, IPTC
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DATASET INFO: info about the provider
(metadata)

Document your dataset metadata with your
provider information (eml.xml):

* responsible parties (name, address, emalil, role)

e |nstitution name, Institution code, collection
code, logo

 URL to the collection at your institution

* descriptive paragraph about the institution,
collection, and the dataset
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DATASET INFO: rights

e Use Creative Commons standards:

— CCO for data (not copyrightable) @ 0
| N\—"____ZERO ___

— CC BY for media (at least) @C-C;u
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DATASET INFO: update collections lists

1. IDigBio Collections
Cataloghttps://www.idigbio.org/portal/coll
ections

2. Index Herbariorum
http://sweetgum.nybg.org/in/

3. GRBIo.org
Repositories: http://grbio.org/find-
biorepositories

Please use a collectionCode
Do you know what your institutionCode 1s?



https://www.idigbio.org/portal/collections
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IDENTIFIERS

* Every specimen and media record needs an
identifier. [Robust and persistent]

* We like UUIDs with a prefix:
urn:uuid:2d5d3a8f-7a18-4825-a129-4a32b4ae58b8
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Data Quality: Consider searchability In
the aggregate

Dates — dwc:eventDate, dwc:day, dwc:month, dwc:year:
* this is not a month: Spring

« thisis not a day: 10-18

« thisis not a year: 19897 Or [1989]

Taxonomy — fill in dwc:scientificName, parse out the
elements, fill in higher taxonomy

« this is not a species: shrimp, daisy
Tics: *[] {} ?, O fillers, NA place holders

*  Use the verbatim and remarks fields for things that do not fit the definitions.
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Data Quality: Grooming and tics — top 10

Your dataset is no longer just for making labels, there are other considerations for
being digital, and out in the wild:

1) Put dates in ISO 8601 format, i.e., YYYY-MM-DD, e.g., 2015-09-17
2) Parse apart scientific name
3) Conversely, put the piece parts into a scientific name

4) Provide as much higher taxonomy as your feel comfortable with, fill in tribe, sub+super
family, kingdom, division, class, order), get out of ‘family’ land.

5) Make sure lat and lon coordinates are in decimal, andno N, S, E, W
6) Do not export '0' “n/a” in fields to represent no value, e.g., lat or lon, height

7) put elevation in METERS units in the elevation field without the units (e.g., the fields
dwc:minimumElevationinMeters and dwc:maximumElevationinMeters already assume
the numeric values are in meters, so there no need to include the units with the data)

8) Leave out ‘County’, ‘Co." in county field

9) And not to get too esoteric, do not use un-escaped newline characters or embedded
tabs

10) Watch out for diacritics, save in UTF-8 (., A o

aaaaaa
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When is my work done?

 Digitization is never done

— Label data
— Georeferenced

— Image
+ AND +
For TCNs/PENSs: Not until your data are in

iDigBio. @
— [t is not enough to get to it to Symbiota

* Publish, re-publish with updates
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Symbiota Users / IPT users

* Your dataset naming

— Give it a complete name, institution,
collection/herbarium

— Description of the collection — what is in THIS
data

— Good contacts - the person who will respond to
requests

* Join the Symbiota working group -
community, webinars
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Integrated Digitized Biocollections

Example of good naming (2)

University of Vermont, Pringle Herbarium, North
American bryophytes

Specimen Records: 17,697 Media Records: 16,941
iDigBio Last Ingested Date: 2016-07-28

Contacts

MName
Role
Email

The Pringle Herbarium (VT) contains 300,000 specimens, including vascular plants, bryophytes, lichens, algae
and fungi. This portal contains our Morth American bryophyte specimens, numbering about 18,000. Other
digitization projects cover type specimens, vascular plant specimens, North American lichens, macroalgae
and macrofungi. These images and data are available through various portals. The herbarium does not
maintain its own online database.

none Name Dorothy Allard, Virtual Herbarium
none Coordinator
CMABHadmin@asu.edu Role none

Email djallard@uvm.edu
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Get involved!

9. | Dig Bio
&4%  idigbio.org/wiki do yOU
n facebook.com/iDigBio ”“ IDIGBID

u twitter.com/iDigBio

vimeo.com/iDigBio

idigbio.org/rss-feed.xml

;ul idigbio.org/events-calendar/export.ics

iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of
Biodiversity Collections Program. Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author(s) and do not necessarily reflect the views of
the National Science Foundation.



http://www.facebook.com/iDigBio
https://twitter.com/iDigBio
http://vimeo.com/idigbio
https://www.idigbio.org/rss-feed.xml
file://localhost/webcal/::www.idigbio.org:events-calendar:export.ics
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Contact us!

4 el GilNelson
Joanna David Jennings S Deb Paul
Cathy Best Caffre ation Process
Y 5 M y RIgjcE Mitiges Sp'gedanst Informatics Analyst
Event Coordinator Biodiversity dl(;%nnmgS»@ﬂmnh.uﬂ. elsongiifaczadh dpavi@fsu.edu
cbester@fimnh.ufl.ed Informatics Manager Gie
u jmccaffrey@fimnh_ufl.
edu

E

Molly Phllllps
Alex Thompson Shari Elis Jiban Cosdhiin Educa.tlon & Outreach Kenmnil ove
IT Expert ) : Coordinator
dodioder@acis:ufl:6d Project Evaluator Project Assistant mphillips@fimnh.ufl e IT Expert
u sellis@ufl.edu vgoodwin@fsu.edu du klove@flmnh.ufl.edu




