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Collections Information: Value in Digitization

Information important for organizing, preserving,
utilizing the collections

* Record keeping and object tracking
» Detailed documentation of each object

» Collection inventory

« Activities, processes, workflows

« Access and Use

« Facilitate research

 Facilitate data sharing

T
04260069

« Elevate museum/collection profile, public awareness

Nelson Gil and Ellis Shari. 2019 The history and impact of digitization and digital data mobilization on biodiversity research. Phil. Trans. R. Soc. B 374: 20170391 http://doi.org/10.1098/rstb.2017.0391 HYBG
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http://doi.org/10.1098/rstb.2017.0391

Types of Collections Information

* Occurrence data: evidence of an occurrence of a species
by a person (or instrument) at a particular place and time.

* Object type, Catalog Number, Accession Number
« Collector(s), Number, Date, Location, Georeference
« Taxon, |dentified By, Date, Determination History

- Digital Multimedia resources
Flora of Rockefeller State Park Preserve
« Physical location, filing system SAPINDACEAE

Acer saccharum Marshall
det.. P. Butter, 4 May 2023

* Processing, transactions, movements
(internal/external)

United States of America. New York: Westchester County. Village of
Sleepy Hollow. Rockefeller State Park Preserve, north side of Old Sleepy
Hollow Road Trail (AKA Tower Hill Road). 100 meters east of Sleepy ’
Hollow Road. 41.10651 Lat, -73.84336 Lon (WGS84+£15ft), elev. 222 fi.

Disturbed woodland, trailside with Ulmus sp.. Quercus rubra, Acer rubrum.

* Rights, permissions, provenance, permits

60 ft. (18 meters) tall, 60 cm DBG.

° Condition CheCks' Integ rated Pest Management (I PM) Photographs of plant and habitat uploaded to iNaturalist

www.inaturalist.org/observations/ 1 59987345

Devon Cummings, Devvani Mishra, Patricia Butter 15 4 MAY 2023

NYBG
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Spreadsheet vs. Database

Both used for storing and organizing data, but they differ in structure, functionality, and intended use.

Spreadsheet
Structure Flat, two-dimensional grid
Data Types Less strict, mixed data types allowed

Data Relationships  Limited or manual linking

Data Integrity Less robust, can be easily corrupted
Scalability Limited, struggles with large datasets
User Access Typically single-user or limited sharing
Complexity Easier to learn and use for basic tasks

Data Manipulation  Primarily manual or formula-based

Example Microsoft Excel, Google Sheets

Database

Tables with rows and columns, structured schema
Predefined data types for each field

Relational data structures, tables can be linked
Strong data integrity and consistency

Highly scalable, designed for large datasets
Supports multiple users, real-time collaboration
More complex, requires some technical knowledge
Powerful querying and manipulation tools

SQL Server, PostgreSQL, MySQL

NYBG
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Collections Management System (CMS)

Database software to document and manage
physical and digital objects.

Provide access to information about an
instutition’s collections and objects to
academic researchers, staff, public.

May include ability to publish the data.

Should include built-in backup (stored in
multiple locations) and recovery processes to
protect data from equipment failure,
disasters, human error.

Image source: https://www.axiell.com/solutions/product/emu/
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Collections Management System (CMS)

Common features:

* Object Catalog: detailed information describing the object

* Acquisition and Deaccessioning

» Location and Movement Control

* Loan management and documentation

« Conservation Management: condition reports, treatment history
* Insurance management and valuation

* Exhibition management

» Security, Rights, Permissions, Provenance

+ Integration with Digital Asset Management System (DAMS)

m
m
1

:'::@ Condition Checks

Insurance

mlikiy

| 15 | Events
= Traps

RE=| Trap

E Pest Events
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Collections Management System (CMS)

Digital Asset Management System (DAMS): database for storage, management, protection of digital assets

cMS

DAMS

What does the software do?

Management of collections data

Management of digital assets

What does it store?

Collections data—relevant to objects,
collections, exhibitions, loans, shipping, and
insurance

Digital assets and related data

Which departments use it?

Collections Care
Database

Collections Care
Database

Digital Assets
Education
Events
Marketing
Photography
Publications
Website

Is it difficult to use?

Not necessarily, but most museums prefer to
limit access to their CMS to a group of trained
key users

No, DAMS are valuable tools in working environments
where many staff members require access to digital

assets

Do Museums Need a DAMS? https://www.gallerysystems.com/museums-need-dams/

NYBG
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Collections Management System (CMS)

2013 iDigBio summary and comparison of some available products

Database Portal

On/Off Prem How to Join

Cost

Arctos

BRAHMS

Specify

Symbiota

Y

Y

off

On

On or Off

On or Off

On or Off

Prospective Collection Form

Visit OUI Software Store

Contact Axiell

Contact Specify Collections Consortium

Specify code repository

Request to join existing portal

Symbiota code repository

Annual subscription fee,
Per record fee

Annual license fees
BRAHMS Online extra

Initial deployment costs
Annual license & support fees

Annual Membership fees

Collaborator on proposal
Hosting fee per GB/year

Portal setup fee

NYBG


https://www.idigbio.org/content/biological-collections-databases
https://arctosdb.org/about/
https://handbook.arctosdb.org/how_to/new-collection.html
https://arctosdb.org/join-arctos/financial-contributions/
https://arctosdb.org/join-arctos/financial-contributions/
https://herbaria.plants.ox.ac.uk/bol/
https://process.innovation.ox.ac.uk/software/p/14165/brahms/1
https://process.innovation.ox.ac.uk/software/p/14165/brahms/1
https://www.axiell.com/solutions/product/emu/
https://www.axiell.com/about-us/contact/
https://www.specifysoftware.org/
https://www.specifysoftware.org/membership-levels/#levels
https://github.com/specify
https://www.specifysoftware.org/membership-levels/#levels
https://symbiota.org/
https://symbiota.org/symbiota-portals/
https://symbiota.org/related-projects/
https://biodiversity.ku.edu/products-services
https://biodiversity.ku.edu/products-services

Arctos

)rctos

"A community and an online collection
management information system... also a provider
of research-grade data.”

Consortium of organizations serving over 5 million

records from natural and cultural history collections.

Web-based platform supporting data quality,
connectivity, community

Servers hosted at Texas Advanced Computing
Center, with regular backups = no on-prem

technical support needed

Real-time edits & releases

https://arctosdb.org/about/

Species Attributes

Research Applications
Phylogenetics

Population Genetics

Genomics
Ecology
Biogeography
Behavior
____Mapping
f N '{ N ‘—ﬁ w
« Reproductive % -] S
stage & condition /V = T =
(Phenology) . — o
« Genotype COlleCtlon —
- Phenotype 3>
« Isotopic signature Man ag ¢ ment Semi-automated =
(Food Web) Georeferencing .
» Parasite/ Host Sys tem — — o
relations \L i
N J 5

C. Cicero et al. (2024) Arctos: Community-driven innovations for managing natural and cultural history collections:

https://doi.org/10.1371/journal.pone.0296478

* Sequence Data

links to
Publications

* Photos

* Sound files

» Habitat Images
- Fieldnotes

\/

External Links

Websites using
Shared Services
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Arctos

rctos

Object-based data model with standard collections
management features

Scalable, equal access to features regardless of size

Integrated tools: geospatial, agents, annotations,
conservation status, system analytics

Automated IPT

Highly active community, working groups,
mentorship, user support

Video: Arctos in 10 Minutes!
https://youtu.be/6zAfzDIMV1|

Data
Management



https://youtu.be/6zAfzDIMV1I

Arctos )rctos

Controlled vocabularies and shared authorities

Highly structured and normalized data
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o Connectivity

o Collaborative decision making and data improvements

o Automation: IPT packaging, bots, low quality/error/
‘missed connection’ detection Arctos Virtual Private Database Model

with Shared Tables and Vocabularies

E. Braker (2023). Arctos Collaborative Management and Shared Data Economies.
https://docs.google.com/presentation/d/1wU8zP51bTaZaffe820JiuHeBRcPSZSdU/edit?slide=id.p3#slide=id.p3 HYBG



https://docs.google.com/presentation/d/1wU8zP51bTaZaffe820JiuHeBRcPSZSdU/edit?slide=id.p3#slide=id.p3

Arctos

)rctos

Annual contribution includes a subscription fee of $110, a per record fee that is tiered by the number

of object records, and an administration fee. These will increase by 10% until 2026 as part of a modest
adjustment over the next three years. Fees are paid to the Arctos fiscal sponsor Community Initiatives.

The per record fee is applied to collections with more than 10,000 records effective August 15, 2024 through

August 15, 2025:

# RECORDS - FROM

10,001

100,001

500,001

1,000,001

1,500,001

# RECORDS - TO

100,000

500,000

1,000,000

1,500,000

PER RECORD FEE

$0.033

$0.0275

$0.022

$0.0165

$0.011

https://arctosdb.org/join-arctos/financial-contributions/
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BRAHMS

Database software for managing natural history collections, botanic gardens, seed banks, field
surveys, taxonomic research and biogeographic study.

BRAHMS functionality \'}\_ ’//‘
= .‘_"--."’ |

=IO
= '
74 S
Rapid data Import and exchange Flexible Sort, calculate,  Smart report
entry querying  analyse and chart  templates

®@ @ B B [

Integrated Connects to PostgreSOL, Add custom  Mobile app for  Publish online
mappin MSSOL and SOLite fields botanic gardens

https://herbaria.plants.ox.ac.uk/bol/; https://herbaria.plants.ox.ac.uk/bol/brahms/software/v8 HYBG
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BRAHMS

Key features
* Manage collections of any scale
» Networked access: multiple users edit simultaneously.

» Supports any category of preserved specimen and one
to many physical specimens per collection event.

e Customizable.

* Accommodate one to many determinations, accession
numbers and/or barcodes, type status, and specimen
level notes.

» Link images to specimens (physical image files or
media library URLs).

https://herbaria.plants.ox.ac.uk/bol/brahms/modules/museums;
https://herbaria.plants.ox.ac.uk/bol/brahms/software/v8
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Management of natural history
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https://herbaria.plants.ox.ac.uk/bol/brahms/modules/museums
https://herbaria.plants.ox.ac.uk/bol/brahms/software/v8

BRAHMS

Key features (cont.)

» Design reporting templates for lists, loan forms,
labels and determination slips.

« Rapid Data Entry module.

*  Map geo-referenced collections. Use the map editor
to locate and update map references.

* Import specimen data from other databases and
websites.

* Use specimen data to develop checklists and
analyze diversity for differently scaled areas.

* Publish specimen details with images online.

https://herbaria.plants.ox.ac.uk/bol/brahms/modules/museums;
https://herbaria.plants.ox.ac.uk/bol/content/software/v8/Getting Started BRAHMS.pdf

Rapid Data Entry (RDE) Entities Preserved Collections
Seed Images Management Mapping

Shared Folders Banner Image Background Image Font

Gnd Options
|| Enable/disable sorting using grid column headers by default

[¥] Enable/disable column header text wrapping by default.

Gnid Line Options
No grid lines
_) Show vertical grid lines only
Show horizontal grid lines only

®) Show both horizontal and vertical grid lines

Gnd line colour:
Gainsboro ﬂ

Tag Highlight Colours

Tag highlight ! or 1 ;Reslotedefeuni"'

| Tag highlight @ or 2 | | Restore default | ¥

Living Collections
Modules

Grid Options

NYBG
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'Rﬂ K! i‘;

Management of natural history

BRAHMS

All users require a license. License costs are broadly related to number of users.

Can purchase for permanent use with a single payment or subscribe to annual payments.

User/Organisation Type Maximum number of concurrent users | Annual Fees . .
Price list for BRAHMS
Single-site Institution 13 £1500 O nl |ne
Add an additional user £250 per user

BRAHMS Online is an additional module with

Single-site Institution Unlimited £5,000 which you can design websites and publish your

data and images online.

Add an additional site £1,000 per site o
Own Server: £1000 annual fee (unlimited

Multi-site Institution (single organisation) Unlimited £7.000 websites/portals)

We offer a discount of 10% for licenses paid 3 years up-front.

https://process.innovation.ox.ac.uk/software/p/14165/brahms/1 HYBG
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EMu

Museum
Management
System

Powerful, multidisciplinary CMS used by museums,

art galleries, libraries, corporations, botanical
gardens, herbaria

Collections management

Collections care, movements, IPM
Multimedia management

Interpretation with narratives

Public engagement, exhibition management
Web presence

EMu Full Demo Video:
https://www.axiell.com/solutions/emu-full-demo-video/

https://www.axiell.com/solutions/product/emu/

https://www.idigbio.org/wiki/images/4/4a/IDigBio-CMS-worksheet-2021-Axiell-Emu.pdf

= | Catalogue (1) - Display

Home Edit View Tools

Q & A A =Ems

Previous New Additional Il 4 ) ’l —> Sort Reports Spelling

[Clothing] "White and = [Clothing] "Swimming [Palaeobotany] [Crate] Packing -
1of1 1of1 1of1 0of0

[Furniture] House [Furniture] "Tilt-top
1of1 1of 1
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https://www.axiell.com/solutions/emu-full-demo-video/
https://www.axiell.com/solutions/product/emu/
https://www.idigbio.org/wiki/images/4/4a/IDigBio-CMS-worksheet-2021-Axiell-Emu.pdf

EMu

@ EMu (NYBG) - Admin

b

@ EMu (NYBG) - Admin

Key Features

« Manage collections of many types, any scale.

* Networked = multiple users add/edit data simultaneously.
» Desktop client with web tools and apps (IMu, Go, Sapphire)
« Customizable, but designed so rarely needed

* Multimedia metadata management: images stored on the
filesystem, EMu links to file location

* Rich XML-based import/export capabilities = interchange
information with other systems

* Implement on-premise or pay Axiell to host EMu in a data
center in VA.

* Integrate with DAMS, CultureConnect

https://www.axiell.com/solutions/product/emu/

CE—

-
50 Condition Checks

? Lookup Lists

@ Groups

Traps

Pest Events

@ Standards

=7 Field Help

Y Audt Trails

ﬁ’i Statistics

[= &

? rep
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Multimedia
+ 3.8m Specimen images

- 100K Field images
« 6K Micrographs
« 6K [llustrations, paintings
« 15K Scanned text
Parties Parties
- 240K Person
. _©O
- 4400 Organizations 5%
. 17K IH Person =
« 4600 IH Herbarium
Taxonomy Taxa &
« 1.2m Taxon names Taxonomy
. Plants, algae, fungi .
- Internally “Filed-as” |—|—|
- Externally “Accepted” N .
« Taxonomic hierarchy
Narratives Narratives
« 6K Total

« 600 The Hand Lens
« 3K Legume Catalog

(E

Multimedia

_f

-

( Monographs b
« 55K Total
- 10K Flora Neotropica
« 13K Memoirs NYBG
+ 10K Brittonia )

NYBG EMu Ecosystem
4

Herbarium & Lab
Collections
Catalogue

« 4.6m
- 23K
- 550
- 8K

« 24K
- 13K
- 1284

Herbarium specimens
Bulk Samples

DNA Aliquots
Structural Botany
Tissue samples

Use records

with GenBank ID

(1]

Traits

i

Localities

Specimen Measurements or Facts
- Define, measure traits
« Link to Thesaurus Module
- Link to standardized ontologies

Sites

9 . 2.2m Total
m « 1.2m with coordinates

Environmental Meas./Facts
& - Define, measure
environmental conditions
« Link to Thesaurus, ontology

Monographs - Bibliography
[ ] III. - 5600 Books\Book Series
_ — - 1300 Chapters
— - « 17K Journals
— Bibli h
Hograpy « 412K Articles

NYBG



Museum
Management

EMu
System

Licensed per concurrent user. Includes all software, support, maintenance, web interface

Cost: requires a quote from Axiell.

Initial costs depends on number of licenses, extent of legacy data migration, training, customization, if Axiell
will host/store data. Can be tens of thousands to hundreds of thousands of dollars.

Request a quote for EMu

If you'd like pricing information or have further questions, please get in touch_

Request a quote

https://collectionstrust.org.uk/software/emu/
https://www.idigbio.org/wiki/images/4/4a/IDigBio-CMS-worksheet-2021-Axiell-Emu.pdf
Detailed product brochure: https://wwwaxiellcom.cdn.triggerfish.cloud/uploads/2021/07/emubrochure2021.pdf

NYBG
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Specify

COLLECTIONS

N :
Seecify....

Consortium of 106 members, 300 biological
collections

Collaborative, open-source software
community with a vision to advance research
and education uses of biological specimen and
sample information

Manages specimen data, taxonomic and
stratigraphic classifications, field notebooks,
DNA sequence runs, literature references

Manages data associated with repository
agreements, accessions, conservation
treatments, collection object containers,
images, document attachments

https://www.specifysoftware.org/members/

File Edit Data System Tabs Help
~ =
( ,s <% 5 Lc . b \
® B " b La #z Q 0 & M 4 \~ 140232 Search
Welcome Data Trees Reports i istics  Query SGR Plugins Lifemapper Attachments
Create/Update : ¥ Collection Object # =
Collection Object Cat#:\gse ] Accession #:|2002-1C-043 E ./ 4 ., Voucher Number:|KU 29804
Collecting Event Cataloger: Bentiey, Andrew | »|.? # 4 CatDate:[FullDate _~|[05/13:2011 | Voucher: i
Taxon
. b =
| Agent -
ik A Taxon:lEmeostomazonale 'Jf + - [JInQuestion
Geography : B
Preferred Taxon: Etheostoma zonale Current
Locality
(& ore Forms D Ghedotti, Michael \j} Vil 5% Dala:‘FuIl Date 'H Type Status: None v|
Record Sets ‘[ B
4 i Herid ~
Field No:Locality:|11/09/1995 =]z +4
v + =7
ObjectType | Count | lIsOnloan | | usedUp? | Numberof Tubes Storage
Tissue 100 No No B3
Form v
W Collection Object Attachments ~~ # =  [7]Grid ~ —— e e
Restriction/ -2
Permission "
IMNotification:
Preservation: Frozen inliquid N2 ~v|  Tissue Type: Muscle ®
Other ID #[T1614-2 |
size459541mmsL | sex|
Do o
Inventory:|
Edited by: User, Test Date Edited: 04/05/2017
GUID: ac8d5039-b4f8-4448-ad49-ad556cch7348
["] Generate Label on Save
[ — ‘ Senersatavel
b | e X -
Trash | @ collection 0biect2)© / .
| ichthyology| Fish Tissue| demouser| &
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Specify

P

ecit

COLLECTIONS

XONSORTIUM

Specify 6: Robust, full-featured desktop application

«  MySQL, programmed in Java (free, open-source)

Specify 7: Specify for the web
« Javascript, Linux server code in Python, same MySQL

* Run simultaneously with Specify 6 (same MySQL)

Specify Cloud Hosting
* They install and host Specify 7 in the cloud

Add Ons:
« Attachment Server: image storage; for web portal

*  Web Portal: read-only, public access to data and images

https://www.specifysoftware.org/products/; https://www.specifysoftware.org/add-ons/

\J (55 Web Portal
€)@

BIODIVERSITY
INSTITUTE

The University of Kansas

Search Tools

7] Geo Coords[™ Images

Express
Advanced

rightSideRels:

1

i
[ |
| |

I J wfufofn

Continent:! .

Country: | Fiji ]
 county: =3y

Lat'ﬁude1?) (7

Longitude1:
Date:
Family:

Field Number: |

Genus:

Count Amount:

Subspecies:

Kingdom:

Locality Name:
Max Depth:
Min Depth:

Iy
||‘|| [ B K ||J|| ||1
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l

Order:
Phylum:

!
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R. J. Burkhalter. Specify as a database management tool. https://www.idigbio.org/wiki/images/4/4a/Roger Specify talk.pdf
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Specify

s

ecit

COLLECTIONS

XONSORTIUM

Welcome to the
Speciforum!

Members of the Specify Collections Consortium
can join the conversation! Please read our
guidelines before you begin!

create a topic ask a question

e
S =

email support

https://discourse.specifysoftware.org/

m Configuration & m WorkBench m Data Entry m Documentation
Installation Workflows

191 Topics 43 Topics 41 Topics 30 Topics

m Query Building m Labels & Reports m Trees = Forms

23 Topics 23 Topics 17 Topics 12 Topics

m Interactions * Specify 6 * Specify 7 * Videos

10 Topics 274 Topics 204 Topics 108 Topics

* Webinar * Workshop

31 Topics 11 Topics
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https://discourse.specifysoftware.org/

~
Specify [Sge C fy

COLLECTIONS

Founding Partner: $40,000/year/Institution (all institution collections)

« 2 permanent seats on Board, 1 seat on each of 2 committees; direct access to Consortium engineers for assistance;
priority access to technical support services; collaborative proposal/project planning for software development, data
analysis, integration; priority access to new products/updates; 2 paid seats at annual Summit

Full Member: $5000/year/collection

» Access to rotating seat on the Board, priority for seat on committee; priority access to technical support services;
collaborative proposal/project planning; preferred access to new products/updates; 1 paid seat at annual Summit

Solutions Member: $1250-3000/year/collection

« Access to rotating seats on committees; access to technical support services; technical advice for project planning;
timely access to all tools and updates; 1 paid seat at annual Summit

Associate Member: $1000/year/collection

» Access to rotating seats on committees; full access to Specify forum; technical advice for funding proposal/project;
access to all tools and updates; 1 paid seat at annual Summit

https://www.specifysoftware.org/membership-levels/#levels HYBG
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Symbiota

Sym

Open-source software for managing and
mobilizing biodiversity data.

Specifically designed toward efficient,
collaborative digitization and an open data
exploration and publishing tool.

Distributed network of theme-based
research portals incorporating data from
>1900 collections

60+ portals publish over 95m occurrences and
43m images

Researchers, educators,
explorers, and more

Anyone can explore and use biodiversity data
stored in Symbiota-based portals. Symbiota
portals include tools for:

» species inventories

interactive identification keys

integrated specimen and field images

taxonomic information

species distribution maps

taxonomic descriptions

public datasets

https://symbiota.org/
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https://symbiota.org/symbiota-portals/
https://symbiota.org/

Symbiota

Sym

. Deploy and maintain your own portal using

open-source code and your own IT infrastructure

* Linux or Windows, PHP enabled web server,
MariaDB

» Example: Oregon State University Herbarium

2. Request to join an existing portal

Dataset Management

Live Manage: catalog and manage collections directly
within portal interface

Snapshot: upload/update a static dataset from another
database, but do not manage data directly within the
portal interface

Collectors, collection
managers, and curators

Content can be actively managed in Symbiota
portals. Features include:

» data entry from label images
«» data harvesting from specimen duplicates

» batch georeferencing (even across

collections)
» data validation and cleaning
» generating progress reports
* loan management

» data publishing to GBIF and iDigBio

https://symbiota.orqg/

NYBG


https://symbiota.org/related-projects/
https://oregonflora.org/collections/harvestparams.php?db%5b%5d=5,8,10,7,238,239,240,241
https://docs.google.com/forms/d/e/1FAIpQLSf-QywdugIAAxzBLkoKX8er-JkW06Rv4C_Rkm2efPiryTHLGw/viewform
https://symbiota.org/symbiota-portals/
https://symbiota.org/

Symbiota

Existing Portals:

« Taxonomic and/or geographic in Scope

* May be hosted by Symbiota Support Hub (SSH
provides technical infrastructure)

* May be part of the SEINet Portal Network
(11 portals, 1 shared database)

* May be maintained by specific institution

Portals Campaigns: month-long SSH support
for specific portal to help with updating
metadata, publishing, data quality, training,
expanding community.

Resources: Help Desk, Documentation, Video
Tutorials, GitHub Discussions, Example Workflows

Plants

TORCH

Consortium of

Midwest “’:;‘g

Herbaria e’/

Southeast Regional Netrork of BExpertise and Collections

-- =
N 9

NORTHERN GREAT PLAINS HERBARIA © fcollection

North American Network - ‘ \

of Small Herbaria 94 / \

MID-ATLANTIC HERBARIA CONSORTIUM

Intermountain Region
Herbarium Network

/,;- — 5

E :

= O f P
A ~

=)
Ber.
-y
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https://symbiota.org/portal-advancement-campaigns/
https://symbiota.org/help-resources/

Symbiota Sym

Sustaining Symbiota Services:

1. iDigBio Symbiota Support Hub: funded to 08/2026 (5-year iDigBio award) to support portals that
originated as TCNs and PENs prior to 2021. Does not provide for new development or for portals created
outside of TCNs and PENSs or after 2020.

2. Other Symbiota Research Awards: for all services outside #1, Symbiota Team is able to collaborate on
proposals for NSF, USDA, NIH. Strongly prefer to collaborate to act as equal academic partners,
which can support new development, data management, IT infrastructure, and other scientific
collaborations.

3. Fee-Based Symbiota Service Contracts: since 2023, KU Symbiota (KU Service Center) provides quotes
and invoices to cover full spectrum of Symbiota services. Act as service providers, not equal academic
partners. Operate under a cost recovery model.

« Hosting: Data Portals & Images = $2/GB/year (nonprofit discounts available)
« Data Portal Setup = $3583/portal (full setup)

https://symbiota.org/sustaining-symbiota-services/ HYBG



https://biodiversity.ku.edu/products-services
https://symbiota.org/sustaining-symbiota-services/

Collections Management System (CMS)

2013 iDigBio summary and comparison of some available products

Database Portal

On/Off Prem How to Join

Cost

Arctos

BRAHMS

Specify

Symbiota

Y

Y

off

On

On or Off

On or Off

On or Off

Prospective Collection Form

Visit OUI Software Store

Contact Axiell

Contact Specify Collections Consortium

Specify code repository

Request to join existing portal

Symbiota code repository

Annual subscription fee,
Per record fee

Annual license fees
BRAHMS Online extra

Initial deployment costs
Annual license & support fees

Annual Membership fees

Collaborator on proposal
Hosting fee per GB/year

Portal setup fee

NYBG


https://www.idigbio.org/content/biological-collections-databases
https://arctosdb.org/about/
https://handbook.arctosdb.org/how_to/new-collection.html
https://arctosdb.org/join-arctos/financial-contributions/
https://arctosdb.org/join-arctos/financial-contributions/
https://herbaria.plants.ox.ac.uk/bol/
https://process.innovation.ox.ac.uk/software/p/14165/brahms/1
https://process.innovation.ox.ac.uk/software/p/14165/brahms/1
https://www.axiell.com/solutions/product/emu/
https://www.axiell.com/about-us/contact/
https://www.specifysoftware.org/
https://www.specifysoftware.org/membership-levels/#levels
https://github.com/specify
https://www.specifysoftware.org/membership-levels/#levels
https://symbiota.org/
https://symbiota.org/symbiota-portals/
https://symbiota.org/related-projects/
https://biodiversity.ku.edu/products-services
https://biodiversity.ku.edu/products-services

Collections Management System (CMS)

When choosing a CMS, perform a needs
assessment:

 Identify users
* Know your data
* Know your collections

 Determine where and how a CMS can increase
efficiency

* Decide where data will be stored

*  Know your budget

» Seek support from others who have been through \'v‘

the proceSS This Photo by Unknown Author is licensed under CC BY-SA

HAI The Research, Discovery, and Experience Company: Start your Museum CMS Selection Process with a Needs Assessment HYBG


https://www.historyassociates.com/select-museum-cms-start-with-needs-assessment/
http://descargas.pntic.mec.es/recursos_educativos/It_didac/Leng_ESO/2/09/04_humanisticos/el_ensayo.html
https://creativecommons.org/licenses/by-sa/3.0/

Collections Management System (CMS)

In preparing for the new CMS, evaluate:

- Data Quality: data for each object is accurate,
complete, located in appropriate fields, follows
best practices

« Data Format: data schema, data fields, data
export

« Data Location: spreadsheet, unique database,
CMS on-premise, CMS on the cloud

» Digital Asset Format & Location: |ocal
computer or server, cloud service, in a separate
system

This Photo by Unknown Author is licensed under CC BY

Woody, R. C. (2023). How to Prepare for a New Museum CMS. LUCIDEA. https://lucidea.com/blog/how-to-prepare-for-a-new-museum-cms/
Woody, R. C. (2019). How to Prepare for a Museum Collections Management System Migration. LUCIDEA. https://lucidea.com/blog/how-to-prepare-for-a-museum-collections-
management-system-migration/
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https://lucidea.com/blog/how-to-prepare-for-a-new-museum-cms/
https://lucidea.com/blog/how-to-prepare-for-a-museum-collections-management-system-migration/
https://lucidea.com/blog/how-to-prepare-for-a-museum-collections-management-system-migration/
https://foto.wuestenigel.com/alarm-clock-with-handwritten-text-time-to-work-on-yellow-background/
https://creativecommons.org/licenses/by/3.0/

Biodiversity Data
Standards

NYBG
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“The whole is greater than the sum of its parts” - Aristotle

Aggregating biodiversity data managed across many different databases (and schemas) requires
standards and guidelines for the recording and exchanging of those data.

Taxonomic Databases Working Group, now Biodiversity Information Standards (TDWG)
« Non-profit organization and a community

 International collaboration among creators, managers, and users of biodiversity information to promote
wider more effective dissemination

« Develop, ratify, promote standards and guidelines

« Act as a forum for discussing all aspects of biodiversity information management

https://www.tdwg.org/ HYBG
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Many current and actively
maintained TDWG standards

Darwin Core: DarWin Core

Darwin Core is a standard maintained by the Darwin Core maintenance
group. It includes a glossary of terms intended to facilitate the sharing of
information about biological diversity by providing identifiers, labels, and

« Terms to facilitate sharing
information about biodiversity

definitions. Darwin Core is primarily based on taxa, their occurrence in
nature as documented by observations, specimens, samples, and related

Audiovisual Core:

« Terms to represent metadata information.
for biodiversity multimedia
resources and collections

Website  GitHub €)

https://www.tdwg.org/standards/; https://www.tdwg.org/standards/dwc/;
https://www.tdwg.org/standards/ac/ HYBG



https://www.tdwg.org/standards/dwc/
https://www.tdwg.org/standards/ac/
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Darwin Core List of Terms ;
oe®

3 Term indices _
On this page

3.1 Index By Term Name

1 Introduction (Informative)

1.1 Status of the content of this
document

Classes 1.2 RFC 2119 key words

1.3 Namespace abbreviations

(See also 3.2 Index By Label)

dwc:Dataset | dwc:Event | dwcEventAttribute | dwc:EventMeasurement | dwc:FossilSpecimen | 2 Use of Terms

dwc:GeologicalContext | dwc:HumanObservation | dwc:ldentification | dwe:LivingSpecimen | A Term i
. . : e : . erm indices
dcterms:Location | dwc:MachineObservation | dwc:MaterialCitation | dwc:MaterialEntity |

3.1 Index By Term Name

3.2 Index By Label
4 Vocabulary

dwc:MaterialSample | dwc:MeasurementOrFact | dwc:Occurrence | dwec:OccurrenceMeasurement |
dwc:Organism | dwc:PreservedSpecimen | dwc:ResourceRelationship | dwc:Sample | dwc:SampleAttribute
| dwc:SamplingEvent | dwc:SamplingLocation | dwc:Taxon

Record level

dwc:accordingTo | dwciaccuracy | dwebasisOfRecord | dwce:collectionCode | dwc:collectionID |
dwc:dataGeneralizations | dwc:datasetlD | dwcdatasetName | dwc:DwCType | dwcdynamicProperties |
dwc:Generalizations | dwciinformationWithheld | dwcinstitutionCode | dwcinstitutionlD |
dwcownerlnstitutionCode

Darwin Core Maintenance Group. 2023. Darwin Core List of Terms. Biodiversity Information Standards (TDWG). http://rs.tdwg.org/dwc/doc/list/2023-09-18 HYBG


http://rs.tdwg.org/dwc/doc/list/2023-09-18

Darwin Core Quick Reference Guide

Biodiversity

Easy-to-read reference with term names, definitions, examples and comments

Occurrence

occurrencel D | | catalogMumber | | recordMumber | | recordedBy | | recordedBylD | | individualCount | | organismCuantity |
organismQuantityType | | sex | | lifeStage | | reproductiveCondition | | caste | | behavior | | vitality | | establishmentMeans |
degreeCfEstablishment | | pathway | | georeferenceVerificationStatus | | occurrencestatus | | assocatedMedia |
associatedOccurrences | | associatedReferences | | associatedTaxa | | otherCatalogMumbers | | occurrenceRemarks |

recordedBy

Ildentiﬂer

http://rs.tdwg.org/dwc/terms/recordedBy I

Definition

Comments

Examples

A list (concatenated and separated) of names of people, groups, or organizations responsible for
recording the original dwc:Occurrence. The primary collector or observer, especially one who applies a

personal identifier (dwcrecordMumber), should be listed first.

Recommended best practice is to separate the values in a list with space vertical bar space ( | ). This
term has an equivalent in the dwciri: namespace that allows only an IRl as a value, whereas this term

allows for any string literal value.

José E. Crespo

Oliver P. Pearson | Anita K. Pearson (where the value in recordMumber oPP 7181 corresponds to

the collector number for the specimen in the field catalog of Oliver P. Pearson)

Darwin Core Maintenance Group. 2021. Darwin Core Quick Reference Guide. Biodiversity Information Standards (TDWG). https://dwc.tdwg.org/terms/

Information
Standards
On this page
Record-level
Cccurrence
Qrganism

MaterialEntity
MaterialSample
Event

Location
GeologicalContext
Identification

Taxon
MeasurementOrFact
ResourceRelationship
UseWithlRI
LivingSpecimen
PreservedSpecimen
FossilSpecimen
MaterialCitation
HumanObservation
MachineObservation

Cite Darwin Core

NYBG
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Darwin Core List with Term Version
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Term Name dwc:recordedBy

Term IRI
Madified

Term version
IRI

Label

Definition

Motes

Examples

http://rs.tdwg.org/dwc/terms/recordedBy

2023-06-28

http://rs.tdwg.org/dwc/terms/version/recordedBy-2023-06-28 —

Recorded By

A list (concatenated and separated) of names of people, groups, or organizations
responsible for recording the original dwc:Occurrence. The primary collector or
observer, especially one who applies a personal identifier (dwcrecordNumber),
should be listed first.

Recommended best practice is to separate the values in a list with space vertical bar
space ( | ). This term has an equivalent in the dwciri: namespace that allows only an
IRl as a value, whereas this term allows for any string literal value.

José E. Crespo

Oliver P. Pearson | Anita K. Pearson (where the value in recordMumber opp 7161

corresponds to the collector number for the specimen in the field catalog of Oliver P.

Pearson)

TDWG
o GitHub
Metadata for the 2023-06-28 version of the term dwe:recordedBy
Term )
Name: dwe:recordedBy
Label: Recorded By
Term

r . . N . ) s
version IRI: hitp://rs.tdwg.org/dwc/terms/version/recordedBy-2023-06-28

Version of:  hitp-//1s tdwg_org/dwe/terms/recordedBy
Issued: 2023-06-28

A list (concatenated and separated) of names of people, groups, or organizations
responsible for recording the onigmal dwe:Occurrence. The primary collector or

Definition: observer, especially one who applies a personal 1dentifier (dwc recordNumber),
should be listed first.

Type: Property

Status: recommended

Replaces:  hitp://rs.tdwg.org/dwe/terms/version/recordedBy-2017-10-06

Darwin Core Maintenance Group. 2021. Darwin Core Quick Reference Guide. Biodiversity Information Standards (TDWG). https://dwc.tdwg.org/terms/ HYBG
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Darwin Core Q & A Wiki

Access to the outcomes of discussions about the use of Darwin Core " P @
Find a page...
List of pages on broad topics or use the Search box - Home

Welcome to the Darwin Core
Questions & Answers wiki!

v Controlled Vocabularies

Darwin Core Hour series

b DwC vs DwC A

. Adobe Connect Chapter
Announcement Slides Video : P *  Georeferences
Recording Abstracts
) . . . v Institutions and Collections
Introduction to Darwin Core Hour Slides Vimeo 2017-02-07 Chapter 0
Introduction to Darwin Core slides Vimeo 2017-02-07 Chapter 1 » lifeStage
Even Simple is Hard Slides Vimeo 2017-03-07 Chapter 2 *  Multiple values in one field

Thousands of Shades for "Controlled”
Viocabulanes

slides Vimeo 2017-04-04 Chapter 3 bosex

Evolution of Darwin Core Terms and Extensions * Sharing DwC Data
- two extant examples for community input.

Part1 _ » cimole Darin ¢
Part? Vimeo 2017-05-02 Chapter 4 imple Darwin Core

Part 1. Preparations
Part 2. cccurrenceStatus and
establishmentiMeans

¥ Value Ranges

* + Webinars

https://github.com/tdwag/dwc-aa/wiki HYBG



https://github.com/tdwg/dwc-qa/wiki

Audiovisual Core

Audiovisual Core Multimedia Resources Metadata Schema = Audiovisual Core (AQ)

TDWG data standard including a set of vocabularies designed to represent metadata for biodiversity
multimedia resources and collections; a schema for exchanging these metadata

Term Name: determs:identifier

f Vocabularies

Mormative URI  http://purl.org/dc/terms/identifier -I" 1 NlElﬂElQEI'I"IE!nt 1'|.I'I|:I|:-EI|JLI|E||"_I,I'
7.2 Attribution Viocabulary

7.3 Agents Vocabulary

Modified 2020-01-27

Term version http://dublincore.org/usage/terms/history/#identifierT-001

URI
N 7.4 Content Coverage Vocabulary
Label Identifier
: : . . o 7.5 Geography Vocabulary
* Required: Yes for media collections, No for media resources (but preferred if available) --
Repeatable: Yes 7.6 Temporal Coverage Vocabulary
Definition An unambiguous reference to the resource within a given context. 'Iu"]-" T-El?:l:l n'ﬂmi': CCI"-"EFEIQE' VDCEbLIlEll"_I,I'
Usage An arbitrary code that is unique for the resource, with the resource being either a provider, collection, _I"E F‘".EEDUFCE.‘ Cre-ﬂti'ﬂln '|'|||f|:I -:EIhLIlElr'_-,-'
or media item.
7.9 Related Resources Vocabulary
Motes Using multiple identifiers implies that they have a same-as relationship, i.e. they all identify the same

object (e. g. an object may have all of an http-URL an Isid-URI, and a UUID). 7.10 Service Access Point Vocabulary

7.11 Region of Interest Vocabulary

https://www.tdwg.org/standards/ac/

https://ac.tdwg.org/termlist/ HYBG
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Authority Files and
Controlled Vocabularies

NYBG



Authority Files

Database tables containing authority records representing e.g., names of people, places, things,
and concepts

« Standardized, authoritative
» Provide data control, standardization, consistency, cataloguing efficiency

» Attach to other records within other tables and/or the same table

Identifiers
« Database identifier unique within the database
« Globally Unique Identifiers (GUIDs) generated for external use

 |dentifiers or GUIDs incorporated from external resources

NYBG



Authority Files

PARTIES

* Person

 Organization

« Collaboration

 Position

e |H Herbarium

e |H Person

.'}.

« Names

* Hierarchy

TAXONOMY

» Synonymy

BIBLIOGRAPHY

 Publications

* Hierarchy

* BHL sync

THESAURUS

 Definitions

* Hierarchy

« Synonymy

* Import

« Validation

'~

LOOKUP LISTS

« Control vocab

* Hierarchy

« ReadOnly

NYBG



Multimedia

+ 3.8m Specimen images
- 100K Field images
« 6K Micrographs
. 6K [llustrations, paintings . 23K
Scanned text

NYBG EMu Ecosystem

Multimedia

Herbarium & Lab

’ Collections
. | Catalogue
A\ _ « 4.6m Herbarium specimens

Bulk Samples

« 15K - 550 DNA Aliquots
- 8K Structural Botany
Parties Parties - 24K Tissue samples
- 240K Person o o - 13K Use records
« 4400 Organizations .‘. Traits - 1284 with GenBank ID
« 17K IH Person .
. Specimen Measurements or Facts
- 4600 IH Herbarium . .
- Define, measure traits
- Link to Thesaurus Module
Taxonomy Taxa & - Link to standardized ontologies
« 1.2m Taxon names Taxonomy
- Plants, algae, fungi . Localities Sites
- Internally “Filed-as” |—|—| 5 2m Total
- Externally “Accepted” N . 9 T 4em o .
_— « 1.2m with coordinates
« Taxonomic hierarchy
Environmental Meas./Facts
Narratives @ - Define, measure
- 6K Total .I_'. environmental conditions
-+ 600 The Hand Lens m . Link to Thesaurus, ontology
« 3K Legume Catalog
" Monographs | Monographs Bibliography

-

55K Total e III!

- 10K Flora Neotropica
13K Memoirs NYBG
+ 10K Brittonia

. 5600 Books\Book Series
L L1 « 1300 Chapters

: A .« 17K Journals
—_— Bibli h
) foltography . 412K Articles

NYBG



Parties or Agents

PARTIES

« Person

« Organization

 Collaboration

« Position

« |[H Herbarium

* |H Person

Records represent individuals/organizations associated with collections/organization

* Person: collectors, authors, determiners, researchers, staff, donors, etc.

» Organization: research institutions, funding agencies, etc.

Information to disambiguate: address, roles, associations, biography, synonymy

* Avoid sensitive information

* Use caution when publishing data online
Import existing data from authoritative source

Incorporate identifiers from (link to) open resources: ORCID, Wikidata, Bionomia

Recommended reading:

* People are essential to linking biodiversity data. Groom et al. 2020,
https://doi.org/10.1093/database/baaa072

* The disambiguation of people names in biological collections. Groom et al. 2022,
https://doi.org/10.3897/BD.J.10.e86089

NYBG
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Parties or Agents

PARTIES

« Organization

 Collaboration

« Position

« |[H Herbarium

* |H Person

Online Resources for Parties/Agents
« ORCID
« Wikidata

 Bionomia

« HUH Index of Botanists

* |PNI Index of Authors (Advanced search or see full list here)

 |ndex Herbariorum

NYBG


https://orcid.org/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://bionomia.net/
https://kiki.huh.harvard.edu/databases/botanist_index.html
https://www.ipni.org/advanced-search
https://www.ipni.org/search?q=author%20std%3A*
https://sweetgum.nybg.org/science/ih/

Taxonomy

Records with detailed information about taxonomic names relating to a
collection

i}.

» Names

Full hierarchy: Kingdom to infraspecies

« Hierarchy

Can include:

TAXONOMY

" Synonymy » Relationships between names (synonymies)

« Protologue citations, types specimens

« CITES, IUCN conservation status (opt to publish or withhold occurrence locality)

Identifiers:

« Database-assigned identifier

e« Generate GUIDs for external use

* Incorporate GUIDs from external resources

NYBG



Taxonomy

* Populate with cleaned,
standardized scientific names
represented in the collections

« Utilize taxonomic authority
databases

* Incorporate one to many
taxon identifiers from
authority databases

* Records may attach to other
records in Taxonomy and
many other tables

@ Taxonomy (1) - Display

Edit View

Tools

QRPN 2/AAQUD LEHBM AP MO +

Clagsification

Authors
Legitimacy

Shortcuts  Tabs

Propagation
Mamratives

Monographs
M

Mo

Multim

Multimedia (List)

LY

Digplay | 2586 matching taxa

=R R AT ST U

alalala|lal= | = =
[1=T00 == R = TS, I S FE R

RERENN

acutipetala

Intemal Re... Family ... |Family Mo: {Classific.. Genus .  Species: (Classification) Author String
i1453035 2430  Melastomataceae Miconia

1509715 2430  Melastomataceae Miconia | abbottii (Urb.) lonta & Judd
140904 2450 Melastomataceae Miconia  abbreviata Markar.

300951 2450  Melastomataceae Miconia | abeggi Urb. & Ekman
1510082 2450  Melastomataceae Miconia  ablusa (Wurdack) Michelang.
300144 2450  Melastomataceas Miconia  |abortiva Maudin

1435123 2450 Melastomataceae Miconia  |abscondta Maijure, Judd & Skean
140505 2450  Melastomataceae Miconia | abysmophila Wurdack

300145 2450  Melastomataceae Miconia  acalephoides Maudin

300146 2430  Melastomataceae Miconia  |acanthoconme Wurdack

140506 2450 Melastomataceae Miconia  acinodendron (L) Sweet

1437668 2450  Melastomataceae Miconia | acinodendum (L) Triana

1510083 2450  Melastomataceae Miconia |acostae (Wurdack) Michelang.
140907 2450  Melastomataceas Miconia  |acreana Ule

140508 2450 Melastomataceae Miconia | acuminata (Steud ) Naudin
300147 2450  Melastomataceae Miconia  |acuminifera Triana

1509461 2450  Melastomataceae Miconia  acuminoides Skean, Judd & Majure
300167 2450  Melastomataceas Miconia |acunas Barhidi

1505449 2450 Melastomataceae Miconia | acunagalei Judd, Bécaquer & Majure
1510084 2450  Melastomataceae Miconia  acurensis (Wurdack) Michelang.
1495904 2450  Melastomataceae Miconia | acutiflora (Maudin) R.Goldenb.
30071594 2450  Melastomataceas Miconia  |acutifolia Ule

1505275 2450 Melastomataceae Miconia | acutilamina Michelang.

140510 2450  Melastomataceae Micania Sprague

NYBG



Taxonomy

Online Resources for Taxonomy

i}.

« Plants of the World Online = International Plant Names Index (IPNI) = World Checklist of
Vascular Plants (WCVP)

« World Flora Online
* |Integrated Taxonomic Information System (ITIS), Compare Taxonomy/Nomenclature

» Names

« Hierarchy

 Taxonomic Names Resolution Service
. Synonymy « TROPICOS

« GBIF

 Angiosperm Phylogeny Website

TAXONOMY

 Index Fungorum

 MycoBank

 AlgaeBase

e Index Nominum Algarum

« World Reqister of Marine Species
e SPNHC wiki

NYBG


https://powo.science.kew.org/
https://ipni.org/
https://www.gbif.org/dataset/f382f0ce-323a-4091-bb9f-add557f3a9a2
https://www.gbif.org/dataset/f382f0ce-323a-4091-bb9f-add557f3a9a2
https://www.worldfloraonline.org/
https://www.itis.gov/
https://www.itis.gov/taxmatch.html
https://tnrs.biendata.org/
https://www.tropicos.org/home
https://www.gbif.org/
https://www.mobot.org/mobot/research/APweb/
https://www.indexfungorum.org/Names/Names.asp%20%E2%80%8B%20%20%E2%80%8B
https://www.mycobank.org/
https://www.algaebase.org/
https://ucjeps.berkeley.edu/INA.html
https://www.marinespecies.org/
https://spnhc.org/taxonomic-resources/#Botanical_Resources

Taxonomy

SPNHC Taxonomic Resources

* Name(s) on a specimen may not
be published, legitimate, or valid.

« Each collection may have
different guidelines for
cataloging and handling
taxonomic names

« Recommended to never use
invalid, provisional, and
unpublished “names.” If no other
names present to assess,
specimen is undetermined.

Image from https://spnhc.org/taxonomic-resources/#Botanical Resources

N
M Latin “Name” on Specimen

Provisional/ s
\U,.pumhed@]

Invalid, Provisional, and
Unpublished "names” do
not count as taxon
names and should never
be used. Other names on
the specimen should be
assessed. If it is the only
name, the specimen is
undetermined. y |

Valid

e

¢ N

llegitimate

llegitimate names do not have
priority and should be avoided.
Often these taxa have other
names that caon be used for
filing. Rarely, there is no
legitimate name for the
organism and specimens must
be filed here anyways.

Synonyms are good names
that have been used for an
organism but are not the
most recently recognized
concept. Specimens may
be filed under this name if it
is in the herbarium's
taxonomic resource.

Legitimate
Synonym ‘ Accepted

The most recently
recognized name
according fo the
literature. Specimens
are often filed under
this name if it is also in
the herbarium's
taxonomic resource.

Flowchart to determine the type of name on a botany specimen

NYBG


https://spnhc.org/taxonomic-resources
https://spnhc.org/taxonomic-resources/#Botanical_Resources

Taxonomy ldentifiers

R 4% W=

SPECIES | ACCEPTED

Miconia petroniana Cogn. & Saldanha ex Cogn.

Published in: Cogn. & Saldanha ex Cogn. (1891). In: Fl. Bras. (Martius) 14{4): 612 (1888), Et DC. Monogr. Phan. 7: 834
source: Catalogue of Life

TAXON IDENTIFIERS

Catalogue of Life ID : 42P4M »

Plant List ID (Royal Botanic Gardens, Kew) : iro-50313515 »

IPNI plant ID : 159503-2 « Tropicos ID : 50313515 «

GBIF taxon ID : 3858016 « Encyclopedia of Life ID : 5431956 »

NCBI taxonomy ID : 2364946

Plants of the World Online ID : urn:Isid:ipni.org:names:159503-2 «
World Flora Online ID : wfo-0001281354 «

Open Tree of Life ID: 3941711 »

Google Knowledge Graph ID : /g/11b60v4t9v « Reflora ID : FBS745 «
UMLS CUI : C49499617 « BOLD Systems taxon ID : 1098546

source: wikidata: Q17586449

Shortcuts  Tabs

@ Taxonomy (1) - Display

Legacy Data

GUIDs
Pref... Type

1 Yes GBIFtaxon ID
2 Plants of the W...
3 Tropicos |0
4 ‘Waorld Flora Onli....
5 Catalogue of Lif...
*

GUID

3858016
umlsid:ipni.org:names: 159503-2
50313515

wio-0001281354

42P4M

- O d
Edit  View  Tools o 7]
QOBRPBORARAQUD L EHEMAr M -
% % |Miconia petroniana Cogn. & Saldanha - Accepted - Melastomataceae (249.0) - - - Magnoliophyta 141428

Insertion Details:
Inserted By:
Insertion Date:

Insertion Time:

Modification Details

Modified By:

Modffication Date:
Modffication Time:

Import Details

Import Identifier:

System |dentifier:

16:55
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You say tomato... | say Solanum lycopersicum L.

‘( Getdata Howto  Tools  Community  About A 3 Q W

Classification
SPECIES | ACCEPTED

Solanum lycopersicum L.

Published in: L. (1753). In: Sp. Pl. 185. source: Catalogue of Life |

Kingdor Plantae E Garden Tomato In English Sir|'||]|E' ﬁl‘tElS .In.” ﬁ h:E’lS

Phylum Tracheophyta " T C
OVERVIEW ~ 4TREATMENTS  METRICS 110911 Occurrence status V

Class Magnoliopsida

12,595 OCCURRENCES WITH IMAGES

Present
Order Solanales
Family Solanaceae Licence e
Cens Solanil Scientific name =
Species  Solanum lycopersicum L.
= Lycopersicon esculentum Mill.
= 2 humboltii Willd. - gl | . L
= Amatula flava Medik. - AR 2 g s e ]
= Amatula rubra Medik.

= Lycopersicon cerasiforme Dunal

Bearch

m Major groups

Mo occurmrences

= Lycopersicon cerasiforme var.
cognitum Mazk.

= Lycopersicon cerasiforme var.
leptophyllum Dunal

= Lycopersicon cerasiforme var.
rotundilobum Mazk.

= Lycopersicon esculentum Mill.
= Lycopersicon esculentum f.

pyriforme (Alef.) C.H.Miill. CLEAR
= Lycopersicon esculentum subsp.

amplipinnatum C.O.Lehm.
= Lycopersicon esculentum subsp. \ 5000 km

cordiforme C.0.Lehm.

Generated 17 hours ago ® OpenStreetMap contributors, € MapTiles, GBIF.
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You say tomato... | say Solanum lycopersicum L.

QCCURRENCE | 19 JULY 2011

Divine Nightshade In English Collected in United States of America

Plantae » Tracheophyta » Magnoliopsida » Solanales » Solanaceae

DETAILS

GBIF Taxon interpretation: Solanum L. Dataset: The New York Botanical Garden Herbarium (NY)

Location: North America - United States of America Publisher: The New York Botanical Garden

Basis of record: Preserved specimen Reference: http://sweetgum.nybg.org/science/vh/specimen_detai...

| @ Issues: Taxon match higherrank  * Modified date invalid

Taxon
Term Interpreted Original Remarks
Kingdom Plantae Plantae Taxon match higherrank
Phylum Tracheophyta Magnoliophyta Taxon match higherrank
Class Magnoliopsida Taxon match higherrank
lorder Solanales Solanales Taxon match higherrank
Family Solanaceae Solanaceae Taxon match higherrank
Genus Solanum Lycopersicon Taxon match higherrank
Specific epithet esculentum Taxon match higherrank
Generic name Solanum Taxon match higherrank
Momenclatural code ICM ICN
Scientific name Solanum L. Lycopersicon esculentum Mill. | Taxon match higherrank
Scientific name authorship mill. Taxon match higherrank
Rank Genus Species Altered
Taxonomic status Accepted Inferred

NYBG



You say tomato... | say Solanum lycopersicum L.

DETAILS

QCCURRENCE

GBIF Taxon interpretation: Solanum L.

Location: North America

Basis of record: Preserved specimen

19 JULY 2011

Divine Nightshade In English Collected in United States of America

Plantae » Tracheophyta » Magnoliopsida » Solanales » Solanaceae

Dataset: The New York Botanical Garden Herbarium (NY)

United States of America Publisher: The New York Botanical Garden

Reference: http://sweetgum.nybg.org/science/vh/specimen_detai...
Issues: Taxon match higherrank  Modified date invalid

Specimen Record

Plantae > Tracheophyta > Magnoliopsida > Solanales > Solanaceae > Solanum

Lycopersicon esculentum win.

From The New York Botanical Garden Herbarium {NY)

Continent North America
Country  United States
Statef Texas

Data Flags Raw

Taxonomy

Field Original

Scientific Name

Lycopersicon esculentum Mill.

Institution Code My
Collection Code My
Catalog Number 02423508

In‘terp reted \What does this mean?

lycopersicon esculentum | Interpreted

Taxon

Term Interpreted Original Remarks

Kingdom Plantae Plantae Taxon match higherrank
Phylum Tracheophyta Magnoliophyta Taxon match higherrank
Class Magnoliopsida Taxon match higherrank
lorder Solanales Solanales Taxon match higherrank
Family Solanaceae Solanaceae Taxon match higherrank
Genus Solanum Lycopersicon Taxon match higherrank
Specific epithet esculentum Taxon match higherrank
Generic name Solanum Taxon match higherrank
Momenclatural code ICM ICN

Scientific name Solanum L. Lycopersicon esculentum Mill. | Taxon match higherrank
Scientific name authorship mill. Taxon match higherrank
Rank Genus Species Altered

Taxonomic status Accepted Inferred

Kingdom Plantae plantae

Phylum Magnoliophyta tracheophyta | Interpreted
Class magnoliopsida | Interpreted
Order Solanales solanales

Family Solanaceae solanaceae

Genus Lycopersicon solanum | Interpreted
Specific Epithet esculentum esculentum

Scientific Name Authors  Mill. Mill.

Taxon Rank Species species

NYBG



You say tomato... | say Solanum lycopersicum L.

DETAILS

QCCURRENCE

GBIF Taxon interpretation: Solanum L.

Location: North America

Basis of record: Preserved specimen

19 JULY 2011

Divine Nightshade In English Collected in United States of America

Plantae » Tracheophyta » Magnoliopsida » Solanales » Solanaceae

Issues: Taxon match higherrank  Modified date invalid

Dataset: The New York Botanical Garden Herbarium (NY)
United States of America Publisher: The New York Botanical Garden

Reference: hitp://sweetgum.nybg.org/science/vh/specimen_detai...

Taxon

Term Interpreted Original Remarks

Kingdom Plantae Plantae Taxon match higherrank
Phylum Tracheophyta Magnoliophyta Taxon match higherrank
Class Magnoliopsida Taxon match higherrank
lorder Solanales Solanales Taxon match higherrank
Family Solanaceae Solanaceae Taxon match higherrank
Genus Solanum Lycopersicon Taxon match higherrank
Specific epithet esculentum Taxon match higherrank
Generic name Solanum Taxon match higherrank
Momenclatural code ICM ICN

Scientific name Solanum L. Lycopersicon esculentum Mill. | Taxon match higherrank
Scientific name authorship mill. Taxon match higherrank
Rank Genus Species Altered

Taxonomic status Accepted Inferred

Specimen Record

Plantae > Tracheophyta > Magnoliopsida > Solanales > Solanaceae > Solanum

Lycopersicon esculentum win.

From The New York Botanical Garden Herbarium {NY)

Continent Morth America Institution Code My
Country  United States Collection Code My
State/ Texas Catalog Number 02423508

Data Flags Raw

dwc_specificepithet_replaced Darwin Core Specific Epithet (dwc:specificEpithet)
replaced with a standardized value from GEBIF Backbone
Taxonony.

dwc_taxonomicstatus_added Darwin Core Taxonomic Status (dwc taxonomicStatus)

added where none was provided.

ghif_genericname_added GBIF Generic Name added from GBIF Backbone
Taxononmy.
dwec_datasetid added Darwin Core Dataset ID {dwc:datasetlD) added where

none was provided.

ghif_taxon_corrected A match in GBIF Backbone Taxonomy was found. Inverse
of taxon_match_failed flag.

dwc_scientificnameauthorship_replaced

NYBG



Controlled Vocabulary

'~

LOOKUP LISTS

- Control vocab

« Hierarchy

« ReadOnly

Lookup List (Pick List) = List of values that have been used or are suggested
for use in a field

Benefits of controlled vocabulary:

 Efficiency

» Consistency

» Use of correct or approved terminology

« Decreased heterogeneity = Increased searchability = Increased usability

Lookup Lists may be:

* Pre-populated, editable, read-only (select existing value)

 Linked together in a logical, hierarchical relationship, which allows auto-filling and filtering
of values (e.g., taxonomy, geography)

Note: Database may/may not support Unicode, so values including/not punctuation and
diacritics are significant

NYBG



Biodiversity
0@ Information
o Standards

Darwin Core terms that recommend Controlled Vocab

Term Recommended
dcterms:type DCMI Type Vocabulary
Record-level dcterms:language RFC 4646
basisOfRecord Darwin Core classes
sex
lifeStage
reproductiveCondition
Occurrence behavior
establishmentMeans
occurrenceStatus
disposition
Organism organismScope
Event sampleSizeUnit Ontology of Units of Measure
higherGeographyID Getty Thesaurus of Geographic Names
continent Getty Thesaurus of Geographic Names
waterbody Getty Thesaurus of Geographic Names
islandGroup Getty Thesaurus of Geographic Names
island Getty Thesaurus of Geographic Names
Location country Getty Thesaurus of Geographic Names
countryCode ISO 3166-1-alpha-2
geodeticDatum EPSG
verbatimCoordinateSystem
verbatimSRS EPSG
georeferenceVerificationStatus {'requires verification', 'verified by collector’, or 'verified by curator' }

https://github.com/tdwg/dwc-ga/wiki/Controlled-Vocabularies

NYBG


https://github.com/tdwg/dwc-qa/wiki/Controlled-Vocabularies
http://dublincore.org/documents/dcmi-type-vocabulary/#H7
http://rs.tdwg.org/dwc/terms/index.htm
http://www.wurvoc.org/vocabularies/om-1.8/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2
https://www.epsg-registry.org/
https://www.epsg-registry.org/

‘... . . .
%50: .:;.0 Biodiversity

° 0l e ® I f i
Darwin Core terms that recommend Controlled Vocab %58 siandaras
%oloe®

Term Recommended
Identification identificationVerificationStatus HISPID/ABCD
taxonRank
Taxon nomenclaturalCode
taxonomicStatus
measurementType
MeasurementOrFact measurementUnit International System of Units (SI)
ResourceRelationship relationshipOfResource

DwC Preliminary compilation of controlled vocabularies: ControlledVocabs Resources.

GBIF's Vocabulary Server: Tool to standardize selected fields

https://github.com/tdwg/dwc-ga/wiki/Controlled-Vocabularies
Svenningsen, Cecilie & Gonzalez, Marcos & Robertson, Tim. (2024). GBIF's Vocabulary Server: A Tool to Create, Manage and Apply Controlled Vocabularies for Biodiversity. Biodiversity
Information Science and Standards. 8. e137853. https://doi.org/10.3897/biss.8.137853 HYBG



https://github.com/tdwg/dwc-qa/wiki/Controlled-Vocabularies
https://doi.org/10.3897/biss.8.137853
https://en.wikipedia.org/wiki/International_System_of_Units#Base_units
https://tinyurl.com/k7uwmwx
https://registry.gbif.org/vocabulary/search

Darwin Core terms with inherent restrictions

Biodiversity
Information
Standards

Term

Restriction

Record-level

dcterms:modified

ISO 8601:2004(E) <= now

Occurrence individualCount positive integer or 0
eventDate ISO 8601:2004(E) <= now
eventTime ISO 8601:2004(E) <= now
startDayOfYear positive integer <= 366 (or 365)
Event endDayOfYear positive integer <= 366 (or 365)
year integer <= current year
month positive integer <= 12
day positive integer <= 31 (or 30, or 28)
decimallatitude real number between -90 and 90 inclusive
decimallLongitude real number between -180 and 180 inclusive
coordinateUncertaintylnMeters real number > 0
coordinatePrecision subset of positive real numbers> 0
Location pointRadiusSpatialFit 0 or positive real number >= 1
footprintWKT valid geometry in Well-known Text
footprintSRS valid SRS in Well-known Text
footprintSpatialFit 0 or positive real number >= 1
georeferencedDate ISO 8601:2004(E) <= now
Identification dateldentified ISO 8601:2004(E) <= now
Taxon namePublishedInYear four-digit year
MeasurementOrFact measurementDeterminedDate ISO 8601:2004(E) <= now
ResourceRelationship relationshipEstablishedDate ISO 8601:2004(E) <= now

https://github.com/tdwg/dwc-ga/wiki/Controlled-Vocabularies
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https://github.com/tdwg/dwc-qa/wiki/Controlled-Vocabularies
https://en.wikipedia.org/wiki/ISO_8601#Dates
https://en.wikipedia.org/wiki/ISO_8601#Dates
https://en.wikipedia.org/wiki/ISO_8601#Times
https://en.wikipedia.org/wiki/ISO_8601#Dates
https://en.wikipedia.org/wiki/ISO_8601#Dates
https://en.wikipedia.org/wiki/ISO_8601#Dates
https://en.wikipedia.org/wiki/ISO_8601#Dates

Controlled Vocabulary: Geography

Term Recommended

higherGeography|D Getty Thesaurus of Geographic Names

continent Getty Thesaurus of Geographic Names

waterbody Getty Thesaurus of Geographic Names

islandGroup Getty Thesaurus of Geographic Names

island Getty Thesaurus of Geographic Names
Location country Getty Thesaurus of Geographic Names

countryCode ISO 3166-1-alpha-2

geodeticDatum EPSG

verbatimCoordinateSystem

verbatimSRS EPSG

georeferenceVerificationStatus

{'requires verification', 'verified by collector’, or 'verified by curator'}

Getty Thesaurus of Geographic Names® Online

Search the TGN

Find Name or ID: |
Place Type:
Lookup
Nation:
Lookup

HHz=lp

| | Search |

| | Clear |

Pop-up Search

Browse the TGN hierarchies

https://www.getty.edu/research/tools/vocabularies/tgn/

>3m place records (>5m names)

* A thesaurus, not a GIS

* Focus on names, historical information; is hierarchical
* Multilingual; not comprehensive

» Coordinates are approximate
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http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2
https://www.epsg-registry.org/
https://www.epsg-registry.org/
https://www.getty.edu/research/tools/vocabularies/tgn/

Data Cleanup
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Data Cleanup: Taxonomy

Processing Mode

Family Classification
Perform Name Resolution -
WFO -

Perform Name Resolution
WFO

Taxonomic Name Resolution Parse Names Only

Service WCVP

. L Get Synonyms
An online tool for the standardization of plant

taxonomic names.

Scientific names to check

Pinus ponderosa

_ Cephaelis elata
Taxonomic Sources Psychotria sp.2

Asteraceae Hieracium billyanum var. parvum B. Retz
Cinchona condaminea Humb. & Bonpl.
Helotiaceae Diplothrix juniperifolia

Global Taxonomic Sources -

Global Taxonomic Sources

Taxonomic Source of Limited Taxonomic or Geographic Scope

Enter up to 5000 scientific names or drag and drop a CSV/TXT file

SUBMIT ADD FILE TRY ME!

Boyle, B. L, Matasci, N., Mozzherin, D., Rees, T., Barbosa, G. C,, Kumar Sajja, R., & Enquist, B. J. (2021). Taxonomic Name Resolution Service, version 5.1. In Botanical Information and Ecology
Network. https://tnrs.biendata.org/ HYBG



https://tnrs.biendata.org/

Data Cleanup: Taxonomy

HTNRS

Taxonomic Name Resolution

Service

An online tool for the standardization of plant
taxonomic names.

BEST MATCH SETTINGS MATCH 0.53 DOWNLOAD DATA DOWNLOAD SETTINGS

Warnings

Mame
Submitted

Pinus ponderosa

Cephaelis elata

Cinchona
condaminea
Humb. & Bonpl.

Asteraceae
Hieracium
billyanum var.
parvum B. Retz

Psychotria sp.2

Helotiaceae
Diplothrix
juniperifolia

Mame
Matched

Finus
ponderosa
Douglas ex.
C.Lawson (+1
more)

Cephaelis elata
Sw.

Cinchona
condaminea
Bonpl.

Hieracium
billyanum var.
parvulum de
Retz (+1 more)

Psychotria L.

Diplothrix

juniperifolia DC.

(+1 more)

Source

wio,wcvp

wio,wcvp

wio,wcvp

wio,wcvp

Overall Unmatched
Score Terms

1.00

1.00

.82

.80

.90 sp.2

.60 Helotiaceae

Taxonomic

Accepted

Synonym

Synonym

Synonym

Accepted

Synonym

Accepted
Mame

Pinus
ponderosa
Douglas ex.

C.Lawson =

Palicourea
elata (Sw.)

Borhidi == &2

Cinchona
officinalis .57
&=

Filosella
billyana (de
Retz) Mateo

Psychotria L
cDED

Zinnia
juniperifolia
A_Gmy D CD

Details

Details

Details

Details

Details

Details

Details

Boyle, B. L, Matasci, N., Mozzherin, D., Rees, T., Barbosa, G. C,, Kumar Sajja, R., & Enquist, B. J. (2021). Taxonomic Name Resolution Service, version 5.1. In Botanical Information and Ecology

Network. https://tnrs.biendata.org/
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Data Cleanup: Geography

Geographic Name Resolution Service 1.7.4 HOME ABOUT INSTRUCTIONS API SOURCES CITE  DATA DICTIONARY

Records to check
United States of America,Arizona,
U.S.AArizona,Pima

US,Arizona,Pima County

G Eng ra ph iC N ame RE‘S D‘I l.lti on United States,Arkansas,Greene

Canada,,

Canada,Province of Nova Scotia,

SEW' ce México,'Oaxaca, Estado de” Ixtlan

México,0axacaMunicipio de Ixtlan

An online tool for the standardization of global
political division names.

Enter up to 5000 records or drag and drop a CSV/TXT file

- ‘ MATCH THRESHOLD: 0.5 ‘

DOWNLOAD DATA ' '

Political Division Submitted Country State Province County Overall Score Details
Canada Canada 1.00 Details
Canada:Province of Nova Scotia Canada Nova Scotia 1.00 Details
México:Oaxaca, Estado de:lxtldn Mexico Qaxaca Ixtlan de Juarez 1.00 Details
México:Oaxaca:Municipio de Ixtlan Mexico Daxaca Ixtlan de Juarez 1.00 Details
U.S.AArizona:Pima United States Arizona Pima 1.00 Details
US:Arizona:Pima County United States Arizona Pima 1.00 Details
United States of America:Arizona United States Arizona 1.00 Details
United States:Arkansas:Greene United States Arkansas Greene 1.00 Details

Boyle, B. L, Maitner, B., Barbosa, G. C,, Rethvick, S. Y. B, & Enquist, B. J. (2024). Geographic Name Resolution Service. In Botanical Information and Ecology Network. https://gnrs.biendata.org/ HYBG


https://gnrs.biendata.org/

Data Cleanup: OpenRefine

"A powerful free, open
source tool for working
with messy data: cleaning
it, transforming it from
one format into another,
and extending it with web
services and external
data.”

https://openrefine.orqg/

v
Faceting

Drill through large datasets using facets
and apply operations on filtered views

of your dataset.

V"W
L [ L
Y NS

Infinite undo/redo

Rewind to any previous state of your
dataset and replay your operation

history on a new version of it.

Main features

()

& *

*4
'
*‘Irﬁ
+ -

Clustering

Fix inconsistencies by merging similar

values thanks to powerful heuristics.

O

Privacy

Your data is cleaned on your machine,
not in some dubious data laundering

cloud.

%
Reconciliation

Match your dataset to external

databases via reconciliation services.

Contribute to Wikidata, the free
knowledge base anyone can edit, and

other Wikibase instances.
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Data Cleanup: OpenRefine

Data Cleaning with OpenRefine

Helpful tutorial video published by
Biodiversity Data Science using
biodiversity data

Create Project
Faceting

Clusters

Splitting
Undo/Redo

Trim White Spaces
Filter/Sort

Scripts

https://youtu.be/jyUIT80h|G4?si=SANS46hHXu6ah1sx

» Pl o) 0:00/26:07 - Introduction >

Data Cleaning with OpenRefine

&

Biodiversity Data Science
1.37K subscribers

{h 72

o

£ Share

& clip
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https://youtu.be/jyUlT8ohlG4?si=SANS46hHXu6ah1sx

Data Cleanup: OpenRefine Demo

Cluster and edit column “collectedBy"

Find groups of different cell values that might be other representations of the same thing. For example, "New York" and "new york” likely refer to the same concept and
just differ by capitalization, and "Gédel” and "Godel” probably refer to the same person. Find out more...

Method Keying function 100 clusters included from 103 total

( [

4 174 = A D.E. Elmer (147 rows) ] A D_E._Elmer |
» A d. e Elmer (25 rows)
« A D E Elmer

= A d e elmer # Rows in cluster

4 46 » Ryozo Kanehira (30 rows) O Ryozo Kanehira | L #l
s Rydzd Kanehira (10 rows)

= Ryozo Kanehira. (4 rows) 0—220
= Ryozo Kanehira, Rydzd Kanehira (2
rows) Average length of choices

0] 0]
4 26 « Tsang, W. T. (14 rows) U Tsang, W. T. | LL———_j

= Tsang W. T. (9 rows)

2—498

« W T Tsang (2 rows) 4=
* Tsang, W. T Length variance of choices
4 8 « Mrs. Kanoth Yeshoda (2 rows) O \Mrs. Kanaoth Yeshoda | #’ ] #J
» Mrs Kanoth Yeshoda (2 rows) .
» Mrs Kanoth yeshoda (2 rows) 0—6.38

» Mrs. Kanoth Yeshoda-

Selectall || Deselect all | Export clusters || Merge selected & re-cluster || Merge selected & Close || Close |

https://openrefine.orqg/



https://openrefine.org/

Data Aggregators
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Data Aggregators: GBIF AL GBIF

Global Biodiversity Information Facility (GBIF)

Get data How-1o

"An international network and data infrastructure funded by the
world's governments and aimed at providing anyone, anywhere,

open access to data about all types of life on Earth.” Occurrences
GBIF APl =
GBIF | Global Biodiversity Information Facmfy N i
Y AL Species
Free and-open access i {g& N

blodlverS|ty dataz'f._ SN Y

A Y, Occurrence snapshots

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

WAL~

Hosted portals

What is GBIF? About GBIF United States of America Tren d S

v 2

Sweet woodruff (Galium odoratum) observed near Vestland, Norway. Photo by Jenny Smedmark via University of Bergen (CC BY 4.0) HYBG



https://www.gbif.org/occurrence/1805100035
http://creativecommons.org/licenses/by/4.0/
https://www.gbif.org/

Data Aggregators: GBIF AL GBIF

Simple Filters or All Filters SEARCH OCCURRENCES | 3,117,746,097 RESULTS
< Occurrences [ ]
L TAXONOMIC DISTRIBUTION OF OCCURRENCES TAXONOMIC DISTRIBUTION OF OCCURRENCES
sl
Alfiters Qi
Occurrence stafus w ' Majﬂr groups
Fresemt Animalia 2,496,050,865
Licence w

Plantae 525275737

Scientific name w
Fungi 44,897,729
Basis of record ~
Bacteria 24,276,234
[ | Observation 16,763,093
[ ] Machine observation 24,202 099 ChrDmiStE 1 5324'1 28
["| Human observation 2703,313.497
[ ] Material sample 69,483,001 incertae sedis 8,941,574
[ ] Material citation 8,308,345
[T Preserved specimen 263,273,380 Protozoa 1,655,198
[ | Fossil specimen 9,755,325
(] Living specimen 3,369,343 Viruses 915,445
[ ] Cccurrence 19,188,014

Archaea 409,802

https://www.gbif.org/occurrence/download?occurrence status=present HYBG



https://www.gbif.org/occurrence/download?occurrence_status=present

Data Aggregators: GBIF

AL GBIF

Identification ext Multimedia ext

1234.. |
.« [ Occurrence core
|

Measurement-or-fact ext

https://www.gbif.org/

Event ext

</ P
meta.xml , E =
7IP
DwC Archive
</ D
EML.xmI

Global Biodiversity
Information Facility

Darwin Core Archive (DwC-A)

Core table with species occurrences:
« occurrencelD = Catalogue GUID

Event, Location, Taxon,
|Identification in 1 table (no IDs).

Multimedia Extension table:
Audiovisual Core standard
multimedialD = Multimedia GUID

Link core & extension with
occurrencelD

NYBG
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Data Aggregators: GBIF AL GBIF

Download datasets SEARCH OCCURRENCES | 3,117,746,097 RESULTS

TABLE GALLERY MAP TAXOMOWMY METRICS # DOWNLOAD

* Include records from many

pu blishers DOWMLOAD OPTIONS
® U n |q ue DO | ass | g n Ed to d ataset Raw data  Imerpreteddata Multimedia  Coordinates Format Estimated data size
. o (if Tab-delimited CSV (for use 278 )
» Abide by GBIF User Agreement B - / X availsble)  inExcel,etc) () e
e |f use the d ata, cite dataset % DARWIN CORE y . ¢ (inks) v (i Tabdelimited CSV (for use ?11-% ipped for
ARCHIVE available) in Excel, etc) (2 downlosd)

appropriately, and include the
Unl ue DOI Tab-delimited CSV (for use
q W X v X X in Excel, etc) (3

o (if Tab-delimited CSV (for use

& CUBE X v X selected) in Excel, etc) @

https://www.gbif.org/ HYBG



https://www.gbif.org/

. Global Biodiversity
Data Agg regato rs. G BI F KGB I F Information Facility
< Resources [ PUBLISHER | SINCE MAY 3,2010

f— - B The New York Botanical Garden

] Journal article 2,021

(| Book 5 4,728,097 OCCURRENCES 4,728,097 HOSTED OCCURRENCES 1 DATASET 3,017 CITATIONS

|:| Generic 31

ABOUT METRICS = HOME PAGE
[ ] Bock section 39

[_] Conference proceedings 22
(7| Preprint 238
[] Report 546

CITATIONS

[ ] Web page 28 1000
(] Thesis 87
[ ] Magazine article

[] Statute 500

Citations

[ ] Patent

2005 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

3017

citations

[_] Newspaper article
[ ] Computer program
[ | Hearing

[] Television broadcast
[_] Encyclopedia article
[ ] Case

[ Film
(] Bill

o o o o o o o o o o O

Read more about literature, how it's discovered and linked to GBIF-mediated data.

https://www.gbif.org/resource/search?contentType=literature&publishingOrganizationKey=ae447c50-b8a8-11d8-92a4-b8a03c50a862 HYBG



https://www.gbif.org/resource/search?contentType=literature&publishingOrganizationKey=ae447c50-b8a8-11d8-92a4-b8a03c50a862

Data Aggregators: GBIF

AL GBIF

{ Occurrenc
Issues and flags

| | Zero coordinate

| | Coordinate out of range

| | Coordinate invalid

[ | Coordinate rounded

| | Geodetic datum invalid

| | Geodetic datum assumed WG
| | Coordinate reprojected

| | Coordinate reprojection failed
| | Coordinate reprojection suspit
| | Coordinate accuracy invalid

| | Coordinate precision invalid

| | Coordinate uncertainty metres
| | Coordinate precision uncertai
| | Footprint SRS invalid

[ | Footprint WKT mismatch

| | Footprint WKT invalid

< Occurrence < Occurrences

(| Country coordinate mismatch [ | Taxon match scientific name ID it

(| Country mismatch | | Taxon match taxon concept ID ig)

] Country invalid | | Taxon match taxon ID ignored

[ | Country derived from coordinat, [_| Scientific name 1D not found

| | Continent coordinate mismatch W T TR CI I

| | Continent country mismatch [ Taxon ID not found

(| Continent invalid |:| Scientific name and ID inconsiste

["] Continent derived from couniry [_| Taxon match none

[| Continent derived from coordin: [_| Taxon match name and ID ambig

| | Presumed swapped coordinate [ Depth not metric

[| Presumed negated longitude || Depth unlikely

[ | Presumed negated latitude (] Depth min/max swapped

|| Recorded date mismatch [_| Depth non numeric
|:| Recorded date invalid

| | Recorded date unlikely

| | Elevation unlikely

| | Elevation min/max swapped
[ Taxon match fuzzy | | Elevation not metric

| | Elevation non numeric

|:| Modified date invalid

| | Taxon match higherrank

| | Taxon match aggregate

£ Occurre

[ | Modified date unlikely

| | Identified date unlikely

| | Identified date invalid

| | Basis of record invalid

[ | Type status invalid

[ | Multimedia date invalid

[ | Multimedia URI invalid

| | References URI invalid

| | Inmterpretation error

| | Individual count invalid

[ | Individual count conflicts w
[ | Occurrence status unparsal

|:| Occurrence status inferred

< Occurrences

Global Biodiversity
Information Facility

|:| Occurrence status inferred from basis of record 0

| | Georeferenced date unlikely

| | Georeferenced date invalid

[ | Ambiguous institution

[ ] Ambiguous collection

[ ] Institution match none

| | Collection match none

| | Institution match fuzzy

| | Collection match fuzzy

[ ] Institution collection mismatch
| | Possibly on loan

|:| Different owner institution

| | Occurrence status inferred from basis of record 0

| | Georeferenced date unlikely
| | Georeferenced date invalid
| | Ambiguous institution

[ ] Ambiguous collection

Issues and Flags for https://www.gbif.org/occurrence/search?publishing org=ae447c50-b8a8-11d8-92a4-b8a03c50a862

NYBG
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Data Aggregators: iDigBio

&= IDicBio

- _—
/;F;’:: ntegrated Digitized Biocollections

iDigBio: “Mission to promote and catalyze
digitization, mobilization, and use of data
about biodiversity specimens through training,
open data, and innovative uses of these data”

Apply filters to narrow results

Search Records Help  Reset

search all fields

[ Must have media [ Must have map point

Filters | Mapping | Sorting = Download

Add a field " Clear
P— L ®
Scientific dwc:scientificMame
Mame
A
| | Present |:| Missing | | Fuzzy
Date Collected Start End: ®
yyyy-mm-dd yyyy-mm-dd
[ | Present || Missing

https://portal.idigbio.org/portal/

Welcome to the iDigBio Portal

If you are familiar with our portal's interface, you can start searching Specimen Records. If

this is your first time here, you might consider browsing our tutorial. Our data are based on
the Darwin Core and Audubon Core standards.

Search 1,918 Recordsets:  scientific Name ~ Q,

Jump To: Advanced Search Publishers List Tutorial iDigBio API

Specimen Records Media Records
147,314,955 64,908,413

M Animalia ™ Plantaz | Fungi B Chromista M Plantae M Animalia | Fungi B Chromista
M EBacteria M Protozoa other B Chitinous fungi M Eacteria M Protozoa other B Chitinous fungi
B Animalia; animalia M Mollusca B Eubacteria

Click a pie wedge to jump to an advanced search for records with the given kingdom. Click a legend name to removel/add a pie wedge.

NYBG


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

Data Aggregators: iDigBio

g2
a2 iDicBio
ated Digitized Biocollections

I

Download datasets

Include records from many publishers
* No DOI generated

 |f use the data, recommend using GBIF’s
Citation-Guidelines

« Downloaded zip folder contains file
records.citation.txt that follows GBIF's
guidelines

Search Records Help  Reset
search all fields

|| Must have media || Must have map point

Filters  Mapping Sorting | Download

Current Search

Genus = Poa. Institution Code = NY. Scientific Name=F~ 3

Download CSV - Build time: 0 hrs 0 mins 10 secs
Email ®

Downloads

Search Status
Genus = Poa. Institution Code = NY. .. Click To Download

https://portal.idigbio.org/portal/; https://www.idigbio.org/sites/default/files/iDigBio Terms of Use 20180315.pdf

NYBG
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https://www.idigbio.org/sites/default/files/iDigBio_Terms_of_Use_20180315.pdf
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https://www.gbif.org/citation-guidelines

Data Aggregators: iDigBio

|D|GB|D

1 Digitized Biocolle

Recordset

The New York Botanical Garden Herbarium
(NY)

Specimen Media Records: 4,057 580
Records: 4,727,195
iDigBio Last Ingested Date: 2025-05-23

A complete list of the data quality
flags and their descriptions can be
found here.

Data Corrected Data Use Raw

Flag
dwc_datasetid_added ()

dwc_parentnameusageid_added ()
dwe_taxonid_added )
dwe_taxonomicstatus_added ()
gbif_canonicalname_added )
gbif_genericname_added ()
gbif_taxon_corrected )
dwc_class_added )
gbif_reference_added )
idigbio_isocountrycode_added ()
dwc_scientificnameauthorship_replaced o
gbif_vernacularname_added ()
dwe_phylum_replaced @
dwc_multimedia_added )

https://portal.idigbio.org/portal/recordsets/36d35b23-113e-4633-90ec-19d265a3b5f6

Records With This Flag
4133963
4133963
4133963
4133963
4133963
4133963
4133963
3723037
3323544
3300196
3147084
2873682
2648679
2332284

This table shows any data corrections that were performed on this recordset to improve the capabilities of iDigBio Search. The first
column represents the correction performed. The last two columns represent the number and percentage of records that were
corrected. A complete list of the data quality flags and their descriptions can be found here. Clicking on a data flag name will take you
to a search for all records with this flag in this recordseat.

(%) Percent With This Flag

ar.451
81451
87.451
81451
87.451
81451
87.451
78.758
70307
B9.613
B66.574
B60.79

60.262
49.338

NYBG


https://portal.idigbio.org/portal/recordsets/36d35b23-113e-4633-90ec-19d265a3b5f6
https://github.com/iDigBio/idigbio-search-api/wiki/Data-Quality-Flags

Data Aggregators: Symbiota Portals Sym

Distributed network of theme-based research portals
Ll

o

SEINet - New e

60+ portals, 95m occurrences, 43m images

-

Consortium of ‘\;4:

1 e )
— T s o
NORTHERN GREAT PLAINS HERBARIA ® Eollectiong m

Southeast Regional Netrork of Expertise and Collectiony

Search terms, Lat/Long, filter by Collections

Record Search
Noprth American Netrorkt %= ‘ \ ,,,,,,,,
of Small Herboria / \Q

| TAXONOMY v | MID-ATLANTIC HERBARIA CONSORTIUM B . ;
Intermountain Region A= SNy ¥

| LOCALITY - | Herbarium Network .,},;;“. VS 67

| LATITUDE & LONGITUDE v |

| COLLECTING EVENT v |

| SAMPLE PROPERTIES v |

| ASSOCIATIONS v |

| COLLECTIONS v |

https://symbiota.org/ HYBG



https://symbiota.org/
https://symbiota.org/symbiota-portals/

Data Aggregators: Symbiota Portals

Sym

Download datasets

* Include records from many publishers

« Abide by data usage terms for each portal
* Tm record limit to occurrence downloads

 |f use the data, recommend using GBIF’s
Citation-Guidelines

Download Specimen Records

Structure:
® Symbicta Native @
) Darwin Core @

Data Extensions:

include Determination History
include Media Records

include Occurrence Trait Attributes
Einclude Material 5amples

M include Alternative |dentifiers
*Jutput must be a compressed anchive

File Format

® Comma Delimited (C5V)
2 Takb Delimited

Character Serc
® |50-8859-1 (western)

2 UTF8 {unicode)

Compression:
Compressed ZIP file

Download Data

**There is a 1,000,000 record limit to occurrence downloads

NYBG
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Data Aggregators: Symbiota Portals Sym

— Collection Statistics
Collections Profile includes

« 1,033,595 specimen records
» 591,753 (57%) georeferenced

e Contacts « 1,001,135 (97%) with media (1,015,644 total media)
« 1,006,824 (97%) identified to species
* 343 families

* Collection Statistics « 4,970 genera

» 43,534 species
« 54,135 total taxa (including subsp. and var.)

» Data flags?

Must be Admin user on each portal to: MORE INFORMATION n

Collection Type: Preserved Specimens

* Edit prOfI le Management: Data snapshot of local collection database
. Last Update: 30 January 2025
* Review posted comments Digital Metadata:

IPT / DwC-A Source:

Usage Rights:

NYBG



Data Synchrony & Feedback Loop

Data Synchrony:

« CAUTION: Aggregators refresh data
snapshots on variable schedule(s)

« = Data are out of sync with recent edits
made to source database

Feedback Loop:

« CAUTION: Annotations made to records via
aggregators may be delayed in being
received and resolved by the data provider,
especially when made as comments in any of
the many Symbiota Portals, unless the data
are managed live in the portal.

MORE INFORMATION

Collection Type: Preserved Specimens

Management: Data snapshot of local collection database

Last Update: 30 January 2025

Digital Metadata:
IPT / DwC-A Source:

Usage Rights:

NYBG

Publication date: May 25, 2025

Metadata last modified: May 25, 2025

Hosted by: The New York Botanical Garden
Licence: CCO 1.0
€] Howtocite [BI 10.15468/6e8nje

The New York Botanical Garden
Herbarium (NY)

Specimen Records: 4,727,195
Media Records: 4.057.580
iDigBio Last Ingested Date: 2025-05-23

MORE INFORMATION

Collection Type: Preserved Specimens

Management: Data snapshot of local collection database

Last Update: 14 June 2017

Digital Metadata: EML File
Usage Rights: @ 2012 The New York Botanical Garden
Rights Holder: The New York Botanical Garden; nybg.org

Access Rights: http://creativecommons.org/licenses/by-sa/3.0/us/

NYBG



Data Synchrony & Feedback Loop

OCCURRENCE | 17 JUNE 2016 If possible, leave comment at
Poa secunda subsp. secunda the record'’s source, or email the
Sandberg's bluegrass In English  Collected in United States of America perSOn(S) ||Sted as the COntaCt

Plantae » Tracheophyta » Liliopsida > Poales: Poaceae: Poa: Poa secunda

for the collection.

DETAILS RELATED RECORDS

Subspecies: Poa secunda subsp. secunda Dataset: The New York Botanical Garden Herbarium (NY)

Location: North America - United States of America Publisher: The Mew York Botanical Garden

Basis of record: Preserved specimen Reference: http://sweetgum.nybg.org/science/vh/specimen_detai...
|1‘B Issues: | Madified date invalid

HYBG STEERE HERBARIUM

Home Discover Collections Science Digital Index Herbariorum Virtual Herbarium News %)

Home = C. V. Starr Virtual Herbarium » Specimen Details
Poa secunda J.Presl subsp. secunda

Identifiers
NY Barcode: 04208421
Occurrence ID: 32fca78d-cc2c-4077-8ecd-1ee73a938bcy

. Feedback
Send comments on this specimen record

NYBG



Mobilization:
Integrated Publishing Toolkit
(IPT)

NYBG



GBIF Integrated Publishing Toolkit (IPT)

Regional networks of GBIF nodes

Since 2008, the GBIF network has cultivated collaboration between its national and thematic nodes by

F ree o pe n - Sou rce SOftwa re to c reate a n d supporting six regional networks around the world. Non-national participant organizations are free to

associate with the region best aligned with their work and interests.

manage repositories for sharing
biodiversity datasets.

3 Modes of use:

» Self-hosted

* National/thematic node installations: GBIF Afica GBIF Asa GBIF Europe and Centrl Asa
coordinated GBIF-related activities for a
country/community hosted for use by
data publishers within their network

« Regional cloud-hosted installations:
IPT instances with shared hard/software
and storage services. Data-hosting
centres

GBIF Latin America and the Caribbean GBIF North America GBIF Oceania

https://www.gbif.org/ipt HYBG



https://ipt.gbif.org/manual/en/ipt/latest/getting-started
https://www.gbif.org/the-gbif-network
https://www.gbif.org/data-hosting-centres#_united-states
https://www.gbif.org/data-hosting-centres
https://www.gbif.org/data-hosting-centres
https://www.gbif.org/ipt

Workflow

STAGE

_01

Schedule Database Exports

Map fields in database to
terms in Darwin Core
Standard

Schedule database to run
regular exports (e.g., weekly
or monthly) in CSV format

Save CSV file on server

02

STAGE

Run a script to retrieve
CSV and update MySQL
database:

Set up a MySQL database a
on server. (Alternatives: MS
SQL server, Oracle,
PostgreSQL, Sybase)

Fetch the exported CSV file
from server

Update data in the MySQL
database using any scripting
language that runs on a
scheduled basis

STAGE

03

Configure IPT

Download and install the
GBIF IPT software on a
server

IPT resource by connecting
IPT to your database using
the appropriate database
connection settings (e.qg.,
JDBCQ)

IPT for managing and
publishing the dataset

STAGE

04

Set up Auto-Publishing
Intervals in IPT

Map MySQL database to the

Set up a user account within

Configure automatic
updates of the published
dataset by setting a
publishing interval (e.g.,
monthly, quarterly)

Test the auto-publishing
functionality to ensure the
data is correctly published to
GBIF or other biodiversity
portals

NYBG



Configure IPT

STAGE

Configure IPT

Download and install the
GBIF IPT software on a
server

Map MySQL database to the
IPT resource by connecting
IPT to your database using
the appropriate database
connection settings (e.qg.,
JDBQ)

Set up a user account within
IPT for managing and
publishing the dataset

Integrated Publishing Toolkit
How to Use this Manual

Getting Started — Installation and
Initial Setup

Overview

Home Menu

Manage Resources Menu
Administration Menu
About Menu

Releases

Release Notes

How to publish biodiversity data
through GBIF.org

Best Practice Guides
FAQ

Contribiting

# Integrated Publishing Toolkit / GBIF Integrated Publishing Toolkit (IPT) User Manual

Contents

GBIF Integrated Publishing Toolkit (IPT) User eeper
Manual Tandators

Acknowledgements

For information on the latest release, including downloads, see the Releases page.

The GBIF Integrated Publishing Toolkit (IPT) is a freely available open source web application that makes it
easy to share four types of biodiversity-related information:

1. primary taxon occurrence data

2. taxon checklists

3. sampling event data

4. general metadata about data sources.

Video Intro to e

https://ipt.gbif.org/manual/en/ipt/latest/

To understand how the IPT works, try watching this concise 25 minute live demo showing how a dataset

gets properly published and registered through GBIF.org.

I3 Trarmiton saved Yor e Mipoii i org Owcharmaingeion

aa eource Tite

PRI Invert Paleo Collection

© Mapping Source Data
Mappng scurce data g4 1o ¢

publishing using the
GBIF IPT

u““‘ —
" .

© Fiter BetoreTraninton

Record-level
O dctermatype B rvves osect Ba
O dctermamodified mosres B
Field Fittors Source Sample: 2016-03-16 118170 | 2016001 50) 2016
»
Sove  Owete Bk
B~

Watch on (3 Youfube
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https://ipt.gbif.org/manual/en/ipt/latest/
https://youtu.be/eDH9IoTrMVE?si=DZXFrFw7Euj9sJP7
https://youtu.be/eDH9IoTrMVE?si=DZXFrFw7Euj9sJP7
https://youtu.be/eDH9IoTrMVE?si=DZXFrFw7Euj9sJP7

Auto-Publishing

STAGE © —

MANAGE » OVERVIEW

The New York Botanical Garden Herbarium (NY)

Set up Auto-Publishing
Intervals in IPT

DELETE - ‘ CANCEL ‘

Resource overview. Upload or connect to source data, map data to Darwin Core, complete metadata, publish the resource and register it with the GBIF
network.

Configure automatic
updates of the published
dataset by setting a Source Data
publishing interval (e.g.,
monthly, quarterly)

(D Source Data + Add
Darwin Core Mappings Mot medified since last publication

Metadata Your source data files and SQL sources for generating a Darwin Core Archive.

Visibility

. . = multimedia
TeSt the aUto_pUthhlng Publication 3 columns | Last modified date not set of .
fu nct!onallty to ensure the ek inaion I
data IS CorreCt|¥ pl{bllshed to Auto—publishing 54 columns | Last modified date not set o
GBIF or other biodiversity
portals

(D Auto-publishing / Edit
s Enabled: Menthly  Auto-publishing is active. Your resource will be published automatically.

NYBG



Hosted Resources

,( Home About

HOME

Hosted resources available through this IPT

8 resource(s) currently available

Filter:
Logo Name 4 Drganization Type Subtype Records Last modified Pl-lll“tﬂ::: puhlica':::r:
NYDBG  he New York Botanical Garden Herbarium (NY) ;:f d'::w York Sotanc 4,728,097 2uﬁ;g§:§: mﬁg‘g;gg mﬁiaﬁjg
Hm '_I':\:gl::w York Botanical Garden Herbarium (NY) ;:E::w York Botanical 178,923 2D§2—g§-§: ‘Zﬂﬁﬁ-giﬁg Zﬂﬁizﬁ-ﬁg
m '-I'{:yl:pe:::;k Botanical Garden Herbarium (NY) ;I':dI::w York Botanical 523238 20?2—32—32 ‘Zﬂig—?iﬁz Zﬂiz-zz-ﬁg
H\'BG _TI;::::::;[:;?:;::I Garden Herbarium (NY) ;:fdﬂ? York Botanical 258762 2D§g—g§-§§ ‘Zﬂﬁg-g;ii Zﬂﬁz-ﬂg-ﬁg
HYBG '-I'I';:"I:Tw York Botanical Garden Herbarium (NY) ;I:dI::w York Botanical 471,086 20?3—32—3? ‘Zﬂiz—gg‘;z Zﬂi.:-gz-ﬁg
HY'BG '_I'I::;::rl:;‘furk Botanical Garden Herbarium (NY) ;::*:dI::w York Botanical 266,633 Eﬂﬁz—gz—ﬁg ‘Zﬂﬁz—gg;g Zﬂiz—zﬁﬁz
Hm '-I';E:me::::;o‘mniml Garden Herbarium (NY) ;:::dl::w York Botanical 767.723 Eﬂig—gz—ﬁi ZUig—g;‘fg Zﬂiz—gs—ﬁg
NYDG (it | EE wmen
Showing 1toBof 8 previous |T| next
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Mobilization:
Maximizing Data Impact with
Minimal IT Support
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GitHub as a Simple Data Repository

Free, globally accessible

0 overview 3 Repositories 2 [ Projects ) Packages T¥ Stars 1

No advanced technical setup required

Popular repositories

IH-API Public emurestapi-php Public
H H # (R Simple PHP library for interacting with the EMu REST
Supports version control, coloration and = A —
l] | " | 1 T T'ﬁ \.nc\Fl‘Tles c\lass.e.s foI authe_ﬂti:_at\on ("Auth’), record
t ra n S pa re n Cy retrieval Retrieve’), and advanc...
TEW YORK BOTANICAL G#* 13 Y3 @ PHP
. nybgvh
H OW TO. 8 contributions in the last year
Follow

A1 follower - 0 following

» Create a free GitHub account: https://github.com/join

& https;//www.nybg.org

‘Wed s
Fri s
« Create a new repository (public or private) Achievements ( )

U Learn how we count contributions Less 88 vore

» Upload your Darwin Core CSV Dataset

» Add a README.md file describing the dataset, license and
usage

» Share the repository link with collaborators or the public

NYBG
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GBIF Regional Cloud-Hosted IPT

GBIF's preferred platform for Darwin Core data publishing.
No advanced technical setup required

Provides structured metadata, DOI assignment, and
integration with GBIF.org

Managed by GBIF nodes to support institutions with limited
IT capacity

No need to host your own IPT instance

Learn more: https://www.gbif.org/ipt

Regional support avalable via GBIF nodes:
https://www.gbif.org/the-gbif-network

« iDigBio IPT hosting (see Data Ingestion Guidance)

Email GBIF for hosting assistance: helpdesk@gbif.org

United States

GBIF-US (U.S. Geological Survey)

Contact: gbif-us{@usgs.gov

The U.S. Geological Survey (USGS) provides help desk and hosting support for datasets from new
publishers in the United States on the GBIF-US IPT.

This installation is listed in FAIRsharing.org, a resource that many journals refer authors to in hope of
ensuring that the standardized, domain-specific data underlying scientific publications is deposited in a
suitable and stable repository.

The USGS also hosts these additional IPT resources:

» Ocean Biodiversity Information System USA (OBIS-USA)
« Non-indigenous Aquatic Species (NAS)

iDigBio
Contact: data@idigbio.org

The iDigBio IPT provides help desk and hosting support for datasets from new publishers in the United
States as well as data-publishing resources for mobilization support.

This installation is listed in FAIRsharing.org, a resource that many journals refer authors to in hope of

ensuring that the standardized, domain-specific data underlying scientific publications is deposited in a
suitable and stable repository.

NYBG


https://www.gbif.org/ipt
https://www.gbif.org/the-gbif-network
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