
The Catalogue of Life: Infrastructure for Science

Thomas Orrell, Ph.D., 
Smithsonian Institution, National Museum of Natural History



First, a little more about ITIS…
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ITIS Goal

Create an easily accessible database with reliable information 
on species names and their hierarchical classification
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What is ITIS?

• Partnership

• federal partnership with state, private, academic, international 
cooperators

• taxonomic experts, compilers

• stable base funding



ITIS Partners



ITIS Key Components
• Standard taxonomic reference tool

• dynamic standardized database of biological names & related data  (over 
840,000 names)

• accepted scientific names (single “best” name) in a classification, with 
synonyms, and common names

• on-line lookup, downloads

• seven kingdom coverage

• regional and global checklists

• Monthly updates, full database download, services



ITIS Key Components

• Taxonomic Serial Number (TSN) - unique for each scientific name
• facilitates machine to machine - the TSN is a non-intelligent, unique and 

stable  (more on this later!)

• Codes of Nomenclature dictate ITIS business rules

• rigorous proofing protocols and verification

• bibliographic/expert link 

– steward program insures scientific credibility

• working tools - Work Bench, TaxCompare, queries



ITIS Value to User Community

• Whom do we serve?

• national and international 

• resource managers, scientists, biodiversity specialists, museum 
collections staff, librarians, park naturalists, students, editors...

• bridge gap between systematics community and users – NSF 
cooperation

• the public = access to our systematic opinions

• GGI, EOL, BHL, CBOL, NCBI, GBIF...



ITIS Data Sources



Solr Services



A combined effort

Species 2000 and ITIS 
Catalogue of Life 

Partnership



Species 2000 and ITIS Catalogue of Life

Dynamic Checklist ww.catalogueoflife.org/

Annual CD-ROM
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ITIS is working with Species 2000, an international group based in Reading, UK, to develop a global checklist of all known species.  ITIS includes North American, regional, and world checklists as available.  The Catalogue is updated annually.  ITIS currently contributes about one-half of the 320,000 species listed on the CD.  Synonyms and common names are also included, making the total about 800,000 names.



The Catalogue of Life is an expert (taxonomist) knowledge-base 
composed of global species datasets (GSDs) that cover most of 
described life.



WHO?



What is the relationship between the Objective and Subjective ?
What is the relationship between Nomenclature and Taxonomy?



Original usages/combinations

Subsequent combinations 
(homotypic synonyms)

Objective (code-governed) 
heterotypic synonyms

Spelling variations

Links to literature

Objective: 
facts based 
on rules 
(taxonomic 
codes) and 
evidence



Catalogs of taxa

Subjective assertions of 
heterotypic synonyms

Higher (above genus) 
classifications

Phylogeny

Subjective: 
opinions  based 
on evidence



Deconstruct the  CoL 
into a list of name 
strings with name 
Global Unique 
Identifiers

Name Strings



Names strings to 
nomenclature

Name Strings



Name Strings



Name Strings



Name Strings



Why a Catalogue of Life Plus? 

Hey CoL, is this the correct 
name for this taxon?

Sorry GBIF, I’ve never 
heard of that taxon 

name.

GBIF



Recently, we analyzed many cases on how the Catalogue of Life is used 
by individuals and initiatives.  The majority of these cases analyzed did 
not find all of the content in from CoL to meet the user’s programmatic 
needs.

Why?  Although the CoL is the most comprehensive compellation of Life, 
there remains:

1) Known GAPS of Taxonomic Groups 

2) Missing content in currently covered Taxonomic Groups
• Synonyms
• Subsequent combinations
• Orthographic variants



A new system and approach is needed that retains the Catalogue of Life 
as the expert knowledge base as the primary product

Key Features:

 Broaden names coverage through homotypic synonyms & 
expanded editorial human resources

 Enable stable names and taxon identifiers
 Annotations &  feedback

Increase the efficiency of those providing GSDs by:

 Expanding the curation of facts 
 Making fact checking work of the GSDs more efficient 

o Allowing taxonomists to focus on taxonomy
 Expanding the utility of their work



Plants 
(IPNI)

Fungi 
(Index Fungorum)

Compilation
(GBIF GUB)

Compilation
(GNI)

Zoology 
(ICZN/
GNUB) Bacteria 

(DSMZ/)
LPSNExamples of 

other sources of 
nomenclatural 

data
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EOL

GBIF

BOLD

BHL

Taxonomic/Nomenclatural Services
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EOL

GBIF

BOLD

BHL

Taxonomic/Nomenclatural Services

Names/Nomenclatural Services

Catalogue of Life

Taxonomists and 
other Fact Checkers



EOL

GBIF

BOLD

BHL

Taxonomic/Nomenclatural Services

Names/Nomenclatural Services

Catalogue of Life

Services and process (curation)
to convert name strings 
to nomenclature

Services and process (curation)
to convert nomenclature
to taxonomy



Why a Catalogue of Life Plus? 

Hey CoL, is this correct
name for this taxon?

No, that is not the 
current name for that 

taxon, please use…

GBIF



Why a Catalogue of Life Plus? 
Without taxonomy, it isn’t biology

A robust (more complete), Catalogue of Life is infrastructure for 
science because:

• It increases precision of searches and organization of 
information

• It increases the exchange of knowledge

• It is a link between the past and the future
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