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1. Types of Data
• Whole Organism = Data linked to taxa names 
(species or other units): ‘taxonomic data’

• Primary data in many biologic fields

• Taxonomic names are tags for scientific 
hypotheses

• Complex, heirarchical structure

• Taxa names, and much associated data, from 
human observation, not instruments



1.2 Where Created/Used

• Taxonomy and systematics

• Evolutionary biology

• Ecology

• Biodiversity/Conservation biology

• Paleontology

• Pathology/Disease control



1. 3 Names as Tags for Hypotheses

• Species have complex structure, indirectly 
inferred from very incomplete observational data

• Taxa name is tag for hypothesised structure and 
evolutionary history of natural populations

• Practice founded in theory (gene flow, 
development, reproductive barriers, evolution 
etc.) -> taxonomy is research, not ‘stamp 
collecting’

• Hypotheses change with time, name tag follows 
hypothesis encompassing reference ‘type’ 
specimen 
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Complex Name Relationships

• As evolutionary hypotheses, placement of 
species in genus may often change

• Genus concepts can also change

• Subspecies may be changed to species (and vice 
versa)

• etc



Cycladophora davisiana
Pterocodon davisianus
Pterocanium davisianus
Eucyrtidium davisianum
Stichopilium davisianum
Theocalyptra davisiana
Diplocyclas davisiana
Cycladophora davisiana davisiana
Theocalyptra davisana davisiana

but not
Cycladophora davisiana cornutoides
= Cycladophora cosma cosma



1.4 Data Structure
• Taxa and data associated to them

• Taxa names are complex concepts ‘embedded’ in data 
records

• Associated data can include: 

• individual specimen characteristics (morphologic, 
genetic) 

• geographic and (paleontology) geologic occurrences
• population to species level information (abundance, 

variation, ecology)

• (museum) storage, use, curation



Individual 
Specimen 

Data

Genbank sequence for 
species of Radiolaria



Occurrence Data

Fossil Radiolaria Data in Neptune Micropaleontology Database (paleoclimate and evolution)



Species Level Data

Anomeoneis serians var. bruchysiru (Brtb. ex Kiitz.) Hust. o-m 
Anomeoneis sphaerophoru (Ehr.) Pfitz. var. sphaerophoru * 0 
Anomeoneis sphaerophoru var. sculpta 0. Miill. 
Anomeoneis vitreu (Grun.) Ross var. vitrea 
Asterionellu formosa Hass. var. formosa 
Asterionellu rulfii W. Sm. var. rulfsii 
Culoneis ventricosa (Ehr.) Meist. var. ventricosa 
Culoneis ventricosa var. truncatulu (Grun.) Meist. 
Cupartogrumma crucicula (Grun. ex Cl.) Ross var. crucicula 
Chaetoceros sp. 
Cocconeis plucentulu Ehr. var. plucentulu 
Cocconeis plucentulu var. lineata (Ehr.) V. H. 
Coscinodiscus lucustris Grun. var. lacustris 
Cyclotella comta (Ehr.) Kiitz. var. comta 
Cyclotellu meneghiniuna Kiitz. var. meneghiniuna 
Cyclotellu pseudostelligcru Hust. var. pseudostelligeru 
Cyclotellu stelligeru Cl. u. Grun. var. stelligera 
Cyclotellu striuta (Kiitz.) Grun. var. striata 
Cyclotellu asperu (Ehr.) H. Perag. var. asperu 
Cyclotellu cuspid&a Kiitz. var. cuspiduta 
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Table 3. Trophic and pH classifications 
distributions observed in synoptic survey. 

for diatom taxa compiled from literature and supplemented by 

Classification* 

0 

Ecologic classification of diatom species for lake quality surveys



1.5 Data Sources

• Taxa names as conclusions from taxonomic 
research (published professional papers)

• Individual scientific observations from research 
papers, environmental agency surveys, etc

• Museum collections provide raw material used 
in research, and collection information can, 
with additional evaluation, become research 
data



2. Data Storage & Retrieval

• Taxonomic names and metadata

• Data associated with names



2. Taxonomic Name Data

• Catalogs with text description, illustrations, link to 
publication - still mostly printed but major effort to put 
online

• ‘Bar-code’ molecular definitions - typically in molecular 
databases linked to taxa name

• Taxa names, as scientific hypotheses, inherently global, 
and database efforts equally so

• Hundreds of specialised catalogs plus portals that 
integrate them

• ‘Name Servers’ that provide standardised, cross-
referenced names as common key fields



2. On-line 
Taxonomic 

Catalog 1 of 2

www.fishbase.org

Popular, well known 
groups with extensive 

associated data

www.fishbase.org

- tho not what bait best used to catch 
trophy specimens....

http://www.fishbase.org
http://www.fishbase.org
http://www.fishbase.org
http://www.fishbase.org
http://www.fishbase.org
http://www.fishbase.org


2. On-line Taxonomic Catalog 2 of 2

Less well known 
groups with little 
associated data

(may in fact be synonym to 
another species)



Name Servers

• Harvest names from 
many source catalog 
databases

• Provide common 
resolution to link names 
between databases

• Serve names to 
Associated data 
databases, e.g. OBIS, 
EOL



2. Data Associated to Taxa
• Most data stored only locally [spreadsheets] by 

researcher, no management other than central backups
• ‘Supplemental’ data files at journal websites, World Data 

Center archives
• Global molecular databases
• Regional and higher taxon specific databases 
(government agencies, society databases)

• Global syntheses of published occurrence data (PBDB, 
Neptune, OBIS)

• Museum collection databases
• Portals to above



Biogeographic Syntheses

Thunnus thynnus (bluefin Tuna)

Total Diversity (Shannon-Wiener)

• > 30 million records, 
>100,000 species, 
ca. 1,000 datasets

• National 
environmental & 
fishery agencies etc., 
Museum collections, 
Research 
organisations



2. Portals - GBIF

• Most general portal to 
taxonomic information

• Similar sources as for 
OBIS but also terrestrial, 
fresh water data

• >300 million records

• ‘Nodes’ for specific higher 
taxa, IT development, 
other activities

Crocidura cf. wuchihensis



3. Data Management at the MfN

• Collection Databases
• 1rst general system (Specify 6, USA); now in beta

• GBIF: Collection records partially linked
• GBIF Node: add paleontology to GBIF (ABCDEFG)

• Primary, individually held research results (unmanaged)
• Research Data : Contributions to global efforts

• Taxa name databases
• Neptune, PBDB, EOL, WoRMS
• Document access - BHL



History of Neptune and NSB

• Recast (ca 2005) as standard sql internet 
database by Chronos Iowa (Cervato, Diver, 
Fils and others) - funding ended ca. 2008

• ‘Researcher’ version NSB (for ‘Neptune 
Sandbox Berlin’) initiated 2010 by Lazarus 
and Diver w. funding from CEES Oslo 
(Stenseth, Liow)

• Initiated in early 1990s as local microfossil occurrence 
database by Lazarus & ETH (Zürich) team, as 
counterpart to Sepkoski database & to fill gap in ODP 
capabilities (Janus shipboard data only, mostly raw data 
archive)

ETH

Ames

MfN Berlin
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NSB Features & Plans

• Long-term support via in-house staff (me)

• Gradual improvement in data quality; coverage; 
retrieval/analytic functions

• New external funding proposals planned:

• Speed-up improvement of database

• Create new website for managed access



Integrated Ocean Drilling 
Program (IODP) PCG & TNLs

• Multiple institutions, platforms in IODP; continued 
problems with paleontology data management led to 
2006 Houston meeting on IODP paleontology data

• Paleontology Coordination Group (PCG) formed, first 
meeting 2007 Berlin.  

• Advisory function, external scientist (Lazarus) and IODP staff as 
co-chairs

• Goals - improve paleontologic data entry, data 
management, data quality within all aspects of IODP 



Taxonomic Name Lists 
(TNLs)

• First priority for PCG : creation of scientifically 
useful taxonomic name lists for IODP databases, 
data-entry applications, etc.

• Name, status (valid, status/synon. to, author, year)

• Current IODP taxonomy data undocumented 
mixture of valid names, synonyms, open-
nomenclature, misspellings, etc without any quality 
control

• Community editors/teams found for Planktonic 
foraminifera, calcareous nannofossils, diatoms and 
radiolarians, dinoflagellates, contracts signed fall 
2008; final lists now ~ready



TNL Statistics 
(initial distribution files)

N names* Main Worker(s)
Diatom

Radiolarian
Plank. Foram.
Calc. Nanno.

Dinoflage%ates
Totals

2835 Iwai, Suto, Akiba, Harwood
3691 Lazarus, Suzuki
3933 Huber, Hooks
4235 Wise, Young, Lees
1975 Feist-Burkhardt

16,669 10 taxonomists + Diver

*ODP+Neptune combined, raw



Radiolarian TNL, ‘final’
Original Final N change %change

Total Records
Status records
Valid species

Recent
Neogene

Paleogene
Mesozoic

Synonyms
Generic

Unknown
Questionable

Subspecies*
Incorrect group

17155 17348 193 1.13
3416 4260 844 24.71
1164 1639 475 40.81

421
393
469
356

643 975 332 51.63
466 821 355 76.18
740 345 -395 -53.38
388 417 29 7.47
0 24 24 (-)
2 39 37 1850



Radiolarian TNL, ‘final’
Original Final N change %change

Total Records
Status records
Valid species

Recent
Neogene

Paleogene
Mesozoic

Synonyms
Generic

Unknown
Questionable

Subspecies*
Incorrect group

17155 17348 193 1.13
3416 4260 844 24.71
1164 1639 475 40.81

421
393
469
356

643 975 332 51.63
466 821 355 76.18
740 345 -395 -53.38
388 417 29 7.47
0 24 24 (-)
2 39 37 1850



TNL as Micropaleontology Name Server

• Federated system for 
managing deep-sea 
micropaleontology data

• All individual dbs exist, a 
few are provisionally 
linked

• Central TNL db manages 
‘key field’ for meaningful 
data exchange

• Central TNL db 
development recently 
funded by IODP, now in 
development

IODP/
JANUS

Micropaleo,

geochem

sedimentologic

Data

*

Primary Core

Collections

MRCs

Micropaleo

Reference

Collections

DTDs

Full Reference 

Taxonomic 

Information
CHRONOS/ 
Neptune

Marine 

micropaleo 

occurrence

Data

*

Age Model 

Data

*

Chronostrati-

graphic Toolkit

PBDB

(Micropaleo)

Land section

Data

*

Paleobiology 

Toolkit

Master Taxa 
Name List

Taxon.
Catalogs

NSB/
Neptune     



4. Problems and Prospects
• Global taxonomic research data management as a core 

institutional responsibility

• Budget to support work (IT, data entry, etc)

• Appropriate recognition in evaluations

• Training (new) taxonomic biologists with needed skills

• Data Archive Centers need enhancements in taxonomic 
data management

• Better coordination and oversight of current piece-meal 
efforts



Thanks for Listening!


