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Description

ChecklistBank is a platform that supports the publication, analysis, and curation of checklists
with emphasis in taxonomic and nomenclatural data. It is an integral part of the infrastructure
developed and maintained by the Catalogue of Life (COL) and the Global Biodiversity
Information Facility (GBIF).

ChecklistBank includes all checklists that form the Catalogue of Life, which are primarily global
species lists provided by specific taxonomic communities. However, there are many other
sources and uses for taxonomic checklists, such as national or local species lists, lists that
share a common attribute such as red lists or invasive species lists, or lists that summarise
taxonomic publications. Through ChecklistBank, we facilitate the discovery, use and citation of
these valuable resources.

ChecklistBank is provided as a fundamental tool to ensure that basic data on species names
and classifications can be shared and reused in support of the biological sciences and wider
societal uses.

Currently, ChecklistBank provides a repository and a suite of tools to explore its content, and
further examine checklists of particular interest. In this tutorial, we provide 4 exercises to
explore these tools:

1. Explore the ChecklistBank repository: search, inspect and download checklists.

2. Cross dataset search tool: look up the appearance of a particular scientific name in all data
sources available in ChecklistBank.

3. Name match tool: enables comparison of the COL Checklist with one or two other datasets
in ChecklistBank in terms of taxon name matching.

4. Dataset comparison tool: allows for comparison of two taxonomic datasets in
ChecklistBank on a scientific name by scientific name basis.

Audience

This tutorial is for anyone interested in discovering, curating and publishing checklists with emphasis
in taxonomic and nomenclatural checklists.

ChecklistBank login

Use the following steps to login to ChecklistBank:

1. Go to https://www.checklistbank.org/
2. Click on Login (top right)
3. Login with your GBIF account

If you don't have a GBIF account yet, use the register at gbif.org now!


https://www.catalogueoflife.org/data/source-datasets
https://www.checklistbank.org/
https://www.gbif.org/

W& ChecklistBank

Species in Catalogue of Life

2,065,448

sages in Chec

152,458,361

Datasets KistBank
43,068

generates a
as well as downioading custom exports.

Lates

The Catalogue of Life (COL) aims to support the publication and curation of checklists and to provide a piatform for their consistent discovery, use and citation. GBIF
has for some time maintained CheckiistBank as a repository for its community to share checklist data. COL and GBIF have united their capabiliies to make
Regardiess of the original data format,

ChecklistBank a consistent foundation and repository for all COL datasets and any other publicly published species lists, inluding those registered with GBIF.
programmatically via the ChecklistBank AP

The taxonomic community can publish a checklist to CheckiistBank either by directly uploading @ ColDP, DwWC-A or ACEF file along with metadata describing its
content or by publishing such a file on the Intemet in a form that COL can consume and then registering the dataset with ChecklistBank.

Latest datasets added

Annual Checklist 2022

Al datasets can be searched, browsed, downloaded or accessed

In order to use all functions of CheckiistBanks you will need to login with a GBIF user account. This includes a continously improved diff ool for comparing datasets
Developed by GBIF & Catalogue of Life

Taxonomy of European Damaeidae (Acari, Oribatida) XI. European species of
Zachvatkina 1957) and P.

the genus Piribelba Miko 2021 redescriptions of P. rossica (Bulanova-

Mihelcié, 1964) using morphology and
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Ascomycota) from the Republic of Sakha (Yakutia), Russia (Sep 14th 2022)

Explore the ChecklistBank repository

ChecklistBank is a public repository including over 40,000 checklists, established to simplify FAIR
data sharing. It allows contributors to publish lists using a variety of typical data formats. Each list is
then accessible through a standard APl and reusable web browser components and can be cited
using a ChecklistBank Digital Object Identifier.

Data publishers benefit both by making their datasets accessible for reuse and attribution and also
through ChecklistBank tools for data review and detection of possible issues. Some of the datasets in

ChecklistBank serve as authoritative sources for the Catalogue of Life Checklist, and new releases of
the COL Checklist are also published as ChecklistBank datasets.

You can search through the ChecklistBank repository and explore the information and content of
each checklist. All checklists can also be downloaded in multiple formats.
that, follow the steps here.

“‘é ChecklistBank

% Tools

Q Datasets

Before you start, please make sure you are logged in to ChecklistBank. If you don't know how to do
Search for a checklist
Click on Datasets in the menu on the left. This will bring you to the dataset search page.

Datasets
Alias

Title

Show columns
Contact

Alias ¥ Title ¥ Contact X
Type

 col-support
Type X +3

License

Recently visited
Size

coL22 133814 AFD IPNI coL21
imported
Show all datasets

few suggestions that you can use for this tutorial:

You can use the Search field to type any keyword of the checklist you are searching for. Here are a



- search 'COL22' : this will only give 1result, the Catalogue of Life Checklist 2022.

- search 'Carabcat: the top result shows the Carabcat checklist, a global database of ground
beetles, but additionally it will also show COL Checklists in which this checklist was included
(since 2021).

 search 'Foraminifera’: the top result shows the WoRMS Foraminifera checklist, below that the COL
Checklists in which this checklist was included, and also a range of additional checklists that have
been published in GBIF.

Explore a checklist

Let's have a closer look at the information you can find for a particular dataset. In this example, we
use the Alucitoidea dataset by Donald Hobern: https://www.checklistbank.org/dataset/2207/about.

The menu on the left shows various options to explore this dataset:

About: here you can find all the metadata about this dataset including the author and contact
person, the version of the dataset and date of when it was issued, licensing information and how to
cite this source, link to the website of the dataset (if applicable), taxonomic scope, etc.

Download: on this page you can download this dataset in various formats:

« Darwin Core Archive (DwC-A): commonly used standard for biodiversity data.
- Annual Checklist Exchange Format (acef): data format previously used by Catalogue of Life.
- TextTree: a simple format to represent taxonomic trees using indented, plain text.

- Catalogue of Life Data Package (ColDP): this is a tabular text format with a standard set of files
and columns recommended for exchanging checklists with the Catalogue of Life.

- Newick: a way of representing graph-theoretical trees with edge lengths using parentheses and
commas, often used with phylogenetic data.

« Graphviz dot: a simple widely used format for representing graphs as nodes and edges.
ChecklistBank exports will include synonym and basionym relations in the final graph that can be
rendered with many software tools.

For your download you have the following options to select a subset of the checklist to be included in
the download. This can be useful if you only want to download a selection of a large checklist.

- Choose root taxon: you can select a taxon within the checklist that will be the top level for the
data included in your download. This means only taxonomic levels from this root level and further
down are selected.

For example, if we choose 'Cenoloba’ here as root taxon, only this genus and the species within
this genus would be included in the download.

- Exclude ranks below: select the highest taxonomic level you want to include in the download.
For example, if we choose ‘genus’ all levels below will be excluded, thus species will not be listed.

The download consists of a zip file containing several tsv files of which the file ‘NameUsage.tsv’
includes the names in the checklist.

Browse: you can use this page to browse through the taxonomic tree for this particular checklist.
This is useful to get a quick overview of which taxonomic levels and names are included in the
checklist.

This is the view if you unfold the taxonomic tree for the Alucitoidea checklist:


https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://www.checklistbank.org/dataset/2207/about
https://dwc.tdwg.org/list/
https://github.com/gbif/text-tree
https://github.com/CatalogueOfLife/coldp
https://en.wikipedia.org/wiki/Newick_format
http://www.graphviz.org/doc/info/lang.html

w Catalogue of the Alucitoidea of the World 1.1.22 189 (08 Jul 2022) col-support

%"g ChecklistBank

Alucitidae Leach, 1815 ® Q

Search: here you can search for specific taxonomic names. This functionality is most useful if you are
looking for a particular name.

Imports: this shows the history and metrics of the import of this checklist into ChecklistBank
including the different versions of the checklist. The timeline compares counts across imports,
making it possible to see the growth in taxon counts, new datatypes added, etc.
Note: for the Catalogue of Life monthly and annual releases, the Imports is not available, because
each release is a new checklist. For these checklists, there is just a Metrics page.

Issues: this lists the issues found by automatic checks. When you hover your mouse over a particular
issue it will show the definition of that issue. A full list of all issues can be found here.

When you click on the count number it will take you to the search page displaying the names with that
particular issue.

References: these are the references used to generate this checklist.

Verbatim: this shows the exact data as it was supplied without any alterations done by the importer
to best fit the ChecklistBank data model. You can perform a full text search and browse the csv files.
This page can be useful for data providers in debugging why ChecklistBank has interpreted things in a
particular way, but also for others to search the original data and browse it.

Cross dataset search

The 'cross dataset search'’ tool gives an overview of the appearance of a particular scientific name in
all data sources, taxonomic or nomenclatural, that are available in ChecklistBank.

A 'Taxonomic Name Usage' is a use of a particular scientific name in a particular resource. The
resource can either be a dataset itself or it is any other source (e.g. human expert, literature
reference) that is provided by a data custodian in the 'accordingTo' data standard term. The tool is
helpful in understanding how a scientific name refers to different synonyms and hence a taxonomic
concept that is used in a particular dataset or resource.

Please make sure you are logged in to ChecklistBank. If you don’t know how to do that, follow the
steps here.

You can find the tool in the menu on the left. Expand the Tools menu by clicking on the arrow. Then
click ‘Cross dataset search’.


http://api.checklistbank.org/vocab/issue

% ChecklistBank

& Tools

Cross dataset search

Metadata generator

Name match

Dataset comparison

You will find several options to improve your dataset search:
« Fuzzy: is an approximate string matching that matches two or more words even if there are typos
or misspellings.

« Extinct: if selected match only within extinct taxa names.

- Matching:
® Exact: compares the entire name string (without considering authors).
= Words: matches word parts of the name, regardless of how they are combined.
® Partial: a prefix search that matches names that begin with those letters.

+ Restrict to:
= Scientific name: search within the scientific names without authorship
= Authorship: search within the scientific name

= Any: search in all both scientific name and authorship

Q
Fuzzy: Extinct:

Matching : Exact (® Words Partial

Restrict to: Scientific name Authorship (®) Any



Example: Quercus robur L.

We showcase the functionality and usability of the 'cross dataset search’ tool by using a real example
of a search on a scientific name. Quercus robur L. is an oak tree belonging to the family of the
Fagaceae with an extensive distribution across Europe.

Step 1: Type Quercus robur in the search bar.
Step 2: Select Exact in the options.

Setting the matching to 'Exact’ ensures that all results relate to tree taxa in the family of the
Fagaceae plant family. If the matching on 'Words' is used, zoological taxa (for example Stomaphis
quercus (Linnaeus, 1758) from the Fauna Europaea dataset would also appear.

The search results show all datasets in ChecklistBank where the scientific name Quercus robur L.
appears in.

col-support

*‘% ChecklistBank

# Tools B Quercus robur ® | Dataset

Cross dataset search Fuzzy Extinct Maiching: @ Exact Words Partial Issues

Restrict to Scientific name Authorship  (® Any Ranks

Status

Dataset Scientific Name Status Rank Parents

+ GBIF Backbone Taxonomy accepted species Fagaceae » Quercus

Alucitoidea

e Taxonomy (Ten) synonym of Quercus robur L species

e Taxonomy provisionally accepted species

753 sensu TAXREF accepted species

heckiist for the Russian reserves accepted species

+ Catalogue of Life Checkis accepted species

+ EUNIS () accepted species

+ Catalogue of Life Checkist (2021-06-10) accepted species

+ Catalogue of Li accepted species

+ Catalogue of Li accepted species

+ Catalogue accepted species

+ Catalogue of Life Checkist accepted species
accepted species

N Rasteniy Yaroslavskoy Oblas

accepted species
ed names P P

Through these results, it is possible to explore individual datasets in ChecklistBank which include
Quercus robur L. Several options for filtering the search results are also available.

Step 3: Select a Dataset.

In the menu 'Dataset’ on the top right, you can easily select the dataset which you want to explore
further. Click on ‘'International Plant Names Index (IPNI)', and then click on the Scientific Name
(Quercus robur L.) in the results.

This brings you to the record of this name, which includes its original resource.
Step 4: Navigate external resources.
Click on the link of the Online resource.

This brings you to the information page about this name of the original source, in this case the
International Plant Names Index (IPNI).



International Plant
Names Index Search by plant name, author or publication Advanced Search V'

Quercus robur L., sp. Pl 2:996 (1753). BHLE Powold

IPNI Life Sciences Identifier (LSID) Contact us about this record

urnclsidsipni.org:names:304293-2

Publication
Collation
2:996

Date of Publication
1 Mai 1753

Family as entered in !PNI_i
Fagaceae

Type Information

Locality
Habitat in Europa

Type Herbaria
lectotype UPS (Herb, Burser XXII: 93)

Chosen By
Jonsell & C.E.Jarvis Regnum Veg. 127:80. 1993

Links

Replaced synonym of

Quercus robur subsp. eurobur A.Camus, Chénes Texte 2: 309 (1939)

Replaced synonym of

Quercus robur subsp. longipeduncula Ehrh., Hannover Mag. 18: 234 (1780)

Replaced synonym of

oburvar. vulgaris A.D

Replaced synonym of

Quercus robur var._typica Beck, Fl. Nieder-Osterreich 1: 271 (1890

Same citation as

Same citation as

Quercus robur L., Species Plantarum (1753)

This example shows that by using the 'cross dataset search' tool, you can make linkages to other
infrastructures to explore further evidence of a scientific name.

Exploring synonyms
You can also check whether the name that you have searched is used as a synonym for other names.

Go back to the search page in the 'cross dataset search’ tool, and again search for Quercus robur,
select Exact, and under Status, select 'Synonym’.

You can now see how may synonyms of Quercus robur are amongst the resources in ChecklistBank.

Name match tool

The 'name match' tool in ChecklistBank enables comparison of any checklist against one or two other
datasets in ChecklistBank in terms of taxon name matching. There is a limit to matching a maximum
of 6000 taxon names in one request.

Please make sure you are logged in to ChecklistBank. If you don’t know how to do that, follow the
steps here.

You can find the tool in the menu on the left. Expand the Tools menu by clicking on the arrow. Then
click ‘Name match'.



N ChecklistBank

& Tools

Cross dataset search

Metadata generator

Name match

Dataset comparison

The user interface guides you through the steps to match your lists of interest.

Name Match col-support

*‘% ChecklistBank

‘ Input data Target data Matching

> Simple data entry
> Upload CSV

> Choose datasetin CheckiistBank

Step 1: Select your input data
There are three different options for your input data:

1. Simply paste a list of names in the text box. Use one name per row, and names can include author
string.

2. Upload a csv file with a list of names. This csv file must contain at least a column with the header
'scientificName' (which may include the author) and optional columns ‘author’, 'rank’,
'code'(nomenclatural code).

3. Choose a dataset in ChecklistBank. You can select any checklist from the ChecklistBank
repository. If this is a large checklist, it might be helpful to select a root taxon. The matching is
then done for all names below the root taxon, ignoring higher taxonomic levels.

Step 2: Select the target data

The default selection for the target data is the latest release of the COL Checklist. It is also possible to
select a different checklist from ChecklistBank, or even match against two datasets.

Step 3: Matching

Once you click next in step 2, the matching will start. You can follow the progress in the progress bar.
Itis best to wait with exploring the results until the matching is complete.

Step 4: Review result



The results of the matchings can be explored in web pages in ChecklistBank or downloaded as a CSV
file.

Example: Acacia Mill.

In this tutorial, we showcase the functionality of the name match tool with a comparison of the genus
Acacia Mill. in the plant family Fabaceae.

Step 1. Select your input data

+ Go to 'Choose a dataset in ChecklistBank'.

+ In the 'Select a subject dataset' box, start typing and select ‘WCVP-Fabaceae [2304]'.
This is a dataset from the Legume Phylogeny Working Group 2021, which is a group of Fabaceae
specialists that have worked on a comprehensive global taxonomic list for this taxon.

« Under 'And a root taxon’, start typing and select 'Acacia (genus in Fabaceae)'

+ Click on 'Fetch 3,297 names'.
Step 2. Select your target data

For this tutorial select the COL Checklist 2021 (COL21). - Type 'COL21' in the textbox and select 'COL21
Annual Checklist 2021[2328].
- Click Next.

Step 3. Matching

The matching will start, please wait until it is complete.

Name Match col-support.

"‘% ChecklistBank

() Input data () Target data ) Matching

Provided Scientific Name Scientific Name kingdom phylum ciass order

Acacia Mill None

Adianthum Burm.f. None

Chithonanthus Lehm. None

Cuparila Raf None

Drepaphyla Raf. None

Hecatandra Raf. None

Tetracheilos Lehm. None

Zigmaloba Raf None

Step 4. Review result

The first column lists the scientific name from the provided dataset (in this case the Fabaceae
dataset).

The ‘Scientific Name’ column has a filter in which you can select whether you want to view the names
that are also listed in the COL Checklist 2021 (usage in COL21), or the names that do not have a match
(NO usage in COL21).



Name Match col-support

*"% ChecklistBank

p Tools N () nput data (V) Target data (/) Matching ° Review result
Catalogue of Life Checklist
1,288/ 3,297

Provided Scientific Name Scientific Name ¥ kingdom phylum class order

Usage in COL21
Acacia Mil None

NO usage in COL21
Adianthum Burm 1 None Resel [ o]
Chithonanthus Lenm None
Cuparila Rat. None
Drepaphyla Raf. None
Hecatandra Raf. None
Phyllodoce Link None
Racosperma Mart None

Tetracheilos Lenm. None

Zigmaloba Raf. None

Ij 2 3 4 s 201 > 10/page

Dataset comparison

The 'dataset comparison' allows for comparison of two datasets in ChecklistBank on a scientific name
by scientific name basis.

All datasets in ChecklistBank can be compared including the COL Checklist releases. The tool provides
an overview of the differences in scientific names between datasets. The set of names to be
compared can be filtered by various parameters, and a root taxon can also be selected to include only
a certain group. Synonyms and names below a certain rank can be excluded on demand, i.e. you can
just compare accepted genera or families.

Please make sure you are logged in to ChecklistBank. If you don’t know how to do that, follow the
steps here.

You can find the tool in the menu on the left. Expand the Tools menu by clicking on the arrow. Then
click ‘Dataset comparison'.

10



Checkliﬂank

& Tools

Cross dataset search

Metadata generator

Name maich

Dataset comparison

Example: Lysiloma (genus in Fabaceae)

We use the Fabaceae checklist, which was also used in the ‘name match tool’ tutorial. We compare
this list to the 2021 COL Checklist for which the data on the genus Lysiloma are provided by the ILDIS
World Database of Legumes checklist (Roskov et al. 2014).

When you open the tool, the start screen of the dataset comparison allows you to choose two
datasets to make the comparison on the basis of scientific names.

Step 1. Select dataset 1

- Start typing WCVP-Fabaceae and this dataset will appear in the menu. Select it.

- In the box 'Find taxon', type 'Lysiloma' and select it.
Step 2. Select dataset 2

- Type COL 2021, and select the COL21 Annual Checklist 2021.
« Click on 'Go to Lysiloma' to select the same genus as in dataset 1.

+ Click on ‘Show diff’

"



N . . Dataset comparison (taxon to taxon) col-support
“g ChecklistBank &
Dataset 1 Dataset 2 m
WCVP-Fabaceae [2304] ® O LysiomaBenth ® o COL21 Annual Checklist 2021 [2328] ® O Lysioma ® Q
Name maich
Dataset comparison
Lysiloma Lysiloma
Accepted taxa Accepted taxa
Species 8 Species 12
Subspecies 2

Step 3. Check you selection

The next view shows you which datasets and roots you have selected.
You can choose whether the scientific name comparisons should include authorship and synonymes,
for this example select both options.

Additionally, you can select whether to show the parent, and at which level. For this example, also
select the box 'Show parent'.

Step 4. Get results”
Once you have made your selection, click ‘Get diff'.

ChecklistBank Diff Viewer col-support

The World Checklist of Vascular Plants (WCVP) Fabaceae ® Q Catalogue of Life Checklist ® O Authorship [ Synonyms
Show parent Direct parent
Lysiloma (genus in Fabaceae) ® Q  Lysioma (genus in Fabaceae) ® a P
Selected root(s):  Lysiloma (56) x Selected root(s):  Lysiloma (81)

=3 e

The results of the comparison can be explored in the webpage.
You can see two columns, one for each dataset. Scientific name differences are shown in each

column where a '-' or '+' sign indicates in which dataset the difference occurs. The results of the
comparisons can also be downloaded in a CSV file for further investigation.

12



Diff Viewer col-support
*"’g ChecklistBank

p Tools Show parent | pirect parent incluce: @ Autnorship [ Synonyms n m

Dataset 1 Dataset 2
WCVP-Fabaceae [2304 Q )L21 Annual Checklis 3; Q
WCVP-Fab; 2304 ® Q COL21 Annual Checkiist 2021 [2328] ® Q
Q Q
Selected root(s):  Lysiloma (56) x Selected root(s)  Lysiloma (81) x

B dataset_2304 — dataset_2328 [z=

Q Datasets

- Acacia arborea Benth. »> Lysiloma divaricatum + Acacia ambigua Vogel »> Lysiloma ambigua
- Acacia aurita Schltdl. »> Lysiloma auritum + Acacia aurita Schltdl. > Lysiloma aurita

- Acacia demostachya Benth. >> Lysiloma acapulcense
+ Acacia formosa A.Rich. >> Lysiloma latisiliquum

- Albizia latisiliqua (L.) F.Muell. >> Lysiloma latisiliquum

- Leucacna latisiliqua (L.) Gillis > Lysiloma latisiliquum + Leucaena latisiliqua (L.) Gillis @SEearn!>> Lysiloma latisiliquum
- Lysiloma Benth. + Lysilona

- Lysiloma acapulcense var. brevispicatim Rose >> Lysiloms watsonii + Lysiloma acapulcense var. brevispicata Rose >> Lysiloma watsonii

- Lysiloma affine Britton & Rose >> Lysiloma divaricatum + Lysiloma affinis Britton & Rose >> Lysiloma microphylla

+ Lysiloma ambigua Urb. >» Lysiloma
- Lysiloma auritum (Schltdl.) Benth. >> Lysiloma + Lysilona aUrita (Schltdl.) Benth. >> Lysiloma
+ Lysiloma suritum (Schltdl.) Benth. > Lysiloma aurita

+ Lysiloms sustralis Britton & Rose > Lysiloma divaricatum

+ Lysiloma bahamensis Benth. >> Lysiloma latisiliquum
icata (Rose) Britton & Rose >> Lysilo:

- Lysiloma brevispicatus (Rose) Britton & Rose > Lysiloms watsonii + Lysilona brew

- Lysiloma m Brandegee >> Lysiloma

- Lysiloma caylcense M.E.Jones >> Lysiloma

+ Lysiloma chiapensis Britton & Rose » Lysiloma divaricatum

+ Lysiloma cuernavacanum Britton & Rose > Lysiloms acapulcense

Glossary

API

Application Programming Interface. A set of clearly defined methods of communication between
various software components.

CC Licences

Creative Commons. These are a series of licenses set up by the Creative Commons organization
that enable sharing and reuse of creativity and knowledge through the provision of free legal tools.

coL

Catalogue of Life. A global collaboration bringing together the effort and contributions of
taxonomists and informaticians from around the world.

Controlled Vocabulary

This is a restricted set of terms that are used as possible values for a given field. One can think of it
as a lookup list or dropdown for a particular field. For example the DwC field basisOfRecord should
only contain one of these values: "PreservedSpecimen”, "FossilSpecimen”, "LivingSpecimen”,
"HumanObservation”, "MachineObservation”. We would say that list of values is a controlled
vocabulary for that field.

DOl

Digital Object Identifier. A persistent identifier or handle used to uniquely identify objects. DOIs are
in wide use mainly to identify academic, professional, and government information, such as journal
articles, research reports and data sets, and official publications.

DwC

Darwin Core is a biodiversity data standard, maintained by TDWG & widely used within the GBIF
community and partners. It is a set of standardized terms (or field names) and their definitions,
which are used to share biodiversity information.

DwC-A

Darwin Core Archive. A compressed (zipped) file containing all the information needed to share

13



with GBIF, for a particular resource. Each zip contains three types of files:

1. the actual data, in one or more text files: occurrence.txt/event.txt/measurmentoffact.txt etc

2. a mapping file: rtf.xml

3. a metadata (EML) file: eml.xml When you publish using the IPT, it creates a Darwin Core
Archive, which is shared with GBIF. Also, when you download data from the GBIF website you
can choose a DwC-A format as well.

GUID
Globally Unique IDentifier

14
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