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DATA STANDARDS 

http://www.tdwg.org/standards/  

ABCD Access to Biological Collection 
Data (2005) 
 
DwC Darwin Core (2009) 
 
AC Audubon Core Multimedia 
Resources Metadata Schema (2013) 
 
NCD Natural Collection Descriptions 
(Draft) 
 
 
EML Ecological Metadata Language 



DATA STANDARDS 

Important	principle:	Re-use	of	terms	from	standardized	
terminologies	wherever	possible.	

3 Credits:	xkcd,	h6ps://xkcd.com/927/	CC-BY-NC	



Darwin Core – a glossary of terms 

Wieczorek	J,	Bloom	D,	Guralnick	R,	Blum	S,	Döring	M,	De	Giovanni	R,	Robertson	T,	and	Vieglais	D	(2012)	Darwin	Core:	An	
Evolving	Community-Developed	Biodiversity	Data	Standard.	PLoS	ONE	7(1):	e29715.	doi:10.1371/journal.pone.0029715	



h6p://rs.tdwg.org/dwc/terms/		

Record-level	Terms	
dcterms:type	|	dcterms:modified	|	dcterms:language	|	dcterms:rights	|	dcterms:rightsHolder	|	dcterms:accessRights	|	dcterms:bibliographicCita`on	|	dcterms:references	|	ins0tu0onID	|	collec0onID	
|	datasetID	|	ins0tu0onCode	|	collec0onCode	|	datasetName	|	ownerIns`tu`onCode	|	basisOfRecord	|	informa`onWithheld	|	dataGeneraliza`ons	|	dynamicProper`es	
	
Occurrence	
occurrenceID	|	catalogNumber	|	recordNumber	|	recordedBy	|	individualCount	|	organismQuan`ty	|	organismQuan`tyType	|	sex	|	lifeStage	|	reproduc`veCondi`on	|	behavior	|	
establishmentMeans	|	occurrenceStatus	|	prepara`ons	|	disposi`on	|	associatedMedia	|	associatedReferences	|	associatedSequences	|	associatedTaxa	|	otherCatalogNumbers	|	occurrenceRemarks		
	
Organism	
organismID	|	organismName	|	organismScope	|	assocoatedOccurrences	|	associatedOrganisms	|	previousIden`fica`ons	|	organismRemarks	
	
MaterialSample	|	LivingSpecimen	|	PreservedSpecimen	|	FossilSpecimen	
materialSampleID	
	
Event	|	HumanObserva0on	|	MachineObserva0on	
eventID	|	parentEventID	|	fieldNumber	|	eventDate	|	eventTime	|	startDayOfYear	|	endDayOfYear	|	year	|	month	|	day	|	verba`mEventDate	|	habitat	|	samplingProtocol	|	sampleSizeValue	|	
sampleSizeUnit	|	samplingEffort	|	fieldNotes	|	eventRemarks	
	
Loca0on	
loca0onID	|	higherGeographyID	|	higherGeography	|	con`nent	|	waterBody	|	islandGroup	|	island	|	country	|	countryCode	|	stateProvince	|	county	|	municipality	|	locality	|	verba`mLocality	|	
verba`mEleva`on	|	minimumEleva`onInMeters	|	maximumEleva`onInMeters	|	verba`mDepth	|	minimumDepthInMeters	|	maximumDepthInMeters	|	minimumDistanceAboveSurfaceInMeters	|	
maximumDistanceAboveSurfaceInMeters	|	loca`onAccordingTo	|	loca`onRemarks	|	verba`mCoordinates	|	verba`mLa`tude	|	verba`mLongitude	|	verba`mCoordinateSystem	|	verba`mSRS	|	
decimalLa0tude	|	decimalLongitude	|	geode`cDatum	|	coordinateUncertaintyInMeters	|	coordinatePrecision	|	pointRadiusSpa`alFit	|	footprintWKT	|	footprintSRS	|	footprintSpa`alFit	|	
georeferencedBy	|	georeferencedDate	|	georeferenceProtocol	|	georeferenceSources	|	georeferenceVerifica`onStatus	|	georeferenceRemarks	
	
GeologicalContext	
geologicalContextID	|	earliestEonOrLowestEonothem	|	latestEonOrHighestEonothem	|	earliestEraOrLowestErathem	|	latestEraOrHighestErathem	|	earliestPeriodOrLowestSystem	|	
latestPeriodOrHighestSystem	|	earliestEpochOrLowestSeries	|	latestEpochOrHighestSeries	|	earliestAgeOrLowestStage	|	latestAgeOrHighestStage	|	lowestBiostra`graphicZone	|	
highestBiostra`graphicZone	|	lithostra`graphicTerms	|	group	|	forma`on	|	member	|	bed	
	
Iden0fica0on	
iden0fica0onID	|	iden`fiedBy	|	typeStatus	|	iden`fica`onQualifier	|	dateIden`fied	|	iden`fica`onReferences	|	iden`fica`onVerifica`onStatus	|	iden`fica`onRemarks	
	
Taxon	
taxonID	|	scien0ficNameID	|	acceptedNameUsageID	|	parentNameUsageID	|	originalNameUsageID	|	nameAccordingToID	|	namePublishedInID	|	taxonConceptID	|	scien0ficName	|	
acceptedNameUsage	|	parentNameUsage	|	originalNameUsage	|	nameAccordingTo	|	namePublishedIn	|	namePublishedInYear	|	higherClassifica`on	|	kingdom	|	phylum	|	class	|	order	|	family	|	
genus	|	subgenus	|	specificEpithet	|	infraspecificEpithet	|	taxonRank	|	verba`mTaxonRank	|	scien`ficNameAuthorship	|	vernacularName	|	nomenclaturalCode	|	taxonomicStatus	|	
nomenclaturalStatus	|	taxonRemarks	
	
ResourceRela0onship	(Auxiliary	Terms)	
resourceRela0onshipID	|	resourceID	|	relatedResourceID	|	rela`onshipOfResource	|	rela`onshipAccordingTo	|	rela`onshipEstablishedDate	|	rela`onshipRemarks	
	
MeasurementOrFact	(Auxiliary	Terms)	
measurementID	|	measurementType	|	measurementValue	|	measurementAccuracy	|	measurementUnit	|	measurementDeterminedDate	|	measurementDeterminedBy	|	measurementMethod	|	
measurementRemarks	



Darwin	Core	(DwC)	provides	a	flat	list	of	concepts	and	terms,	
expressed	using	RDF.	
	
•  DwC	“extensions”	for	the	declara`on	of	complementary,	

addi`onal	concepts.	
•  Reuse	concepts	from	other	vocabularies	whenever	possible,	do	

not	re-invent	terms.	
	
Darwin	Core	Archive	(DwC-A)	is	a	data	exchange	format	based	on	
Darwin	Core.	DwC-A	has	a	star	schema	model.	
	
•  DwC-A	cores,	extensions	and	controlled	value	vocabularies.	
•  DwC-A	resources	always	REUSE	terms	from	Darwin	Core	or	

other	concept	vocabularies.	
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Concept	vocabularies	(skos:conceptSchema,	RDF)	

•  Darwin	Core,	Darwin	Core	“extensions”,	NCD,	GNA,	
Audubon	Core	(and	other	concept	vocabularies).	

as	a	basis	and	founda`on	for		

SoRware	applica0on	schema	(XML,	XML	schema)	

•  Darwin	Core	Archive	(DwC-A)	controlled	terminology	and	
controlled	value	vocabularies.	

•  Resources	such	as	the	DwC-A	controlled	term	and	value	
vocabularies	REUSE	terms	(by	URI)	from	a	concept	
vocabulary.	
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Reuse	standardized	terms	



SIMPLE DARWIN CORE 

Simple-DwC is a specification for 
one particular way to use the Darwin 
Core terms - to share data about taxa 
and their occurrences in a flat and 
simply structured way - and is 
probably what is meant if someone 
suggests to "format your data 
according to the Darwin Core". 

http://rs.tdwg.org/dwc/terms/simple/index.htm 



DATA NORMALIZATION 

What is data normalization? 
Reasons to normalize a database 
Normal forms 

http://www.essentialsql.com/get-ready-to-learn-sql-database-normalization-explained-in-simple-english/,  http://databases.about.com/od/specificproducts/a/normalization.htm, 
http://www.dotnet-tricks.com/Tutorial/sqlserver/756N210512-Database-Normalization-Basics.html   

"Data	normaliza,on	is	the	process	of	reducing	data	to	its	canonical	form.	For	
instance,	Database	normalizaAon	is	the	process	of	organizing	the	fields	and	tables	
of	a	relaAonal	database	to	minimize	redundancy	and	dependency"	(Wikipedia).	
	
"Denormaliza,on	is	the	process	of	aCempAng	to	op,mize	the	read	performance	of	
a	database	by	adding	redundant	data	or	by	grouping	data"	(Wikipedia).	



DARWIN CORE ARCHIVE 

A Darwin Core Archive (DwC-A) is the text 
representation of data formatted to Darwin Core. 
 
A DwC-A is a compressed file containing a minimum 
of three files.  

http://rs.tdwg.org/dwc/terms/guides/text/index.htm  



STAR SCHEMA 

Ext	2	

Core	

Ext	1	

Ext	3	

meta.xml	

EML.xml	

+	

DwC	Archive	

Ext	4	

Ext	5	



MAPPING CORES 
Taxon core 

The category of information pertaining to taxonomic names, taxon name usages, 
or taxon concepts. Updated in April 2015, 43 terms. 
This version removes terms dcterms:source and dcterms:rights, and adds dcterms:license. 
 

Occurrence core 
The category of information pertaining to evidence of an occurrence in nature, in 
a collection, or in a dataset (specimen, observation, etc.). Updated in July 2015, 
169 terms. 
This version removes terms dcterms:source, dcterms:rights, dwc:individualID, dwc:occurrenceDetails, and 
adds dcterms:license, dwc:organismQuantity, dwc:organismQuantityType, dwc:organismID, 
dwc:organismName, dwc:organismScope, dwc:associatedOrganisms, dwc:organismRemarks, 
dwc:parentEventID, dwc:sampleSizeValue, dwc:sampleSizeUnit. 
 

Event core 
The category of information pertaining to a sampling event. Issued 29 May 2015, 
95 terms. 



EXTENSIONS 

Darwin Core does not provide terms for every possible 
type of data. 

•  22 registered extensions (to the Darwin Core Archive) 
•  25 under development 

 

Examples 
•  Audubon Media Description (aka Audubon Core) 
•  Darwin Core Identification History 
•  Darwin Core Measurement or Facts 

http://tools.gbif.org/dwca-validator/extensions.do 



STAR SCHEMA EXAMPLE - OCCURRENCE 

Media	

Occurrence	Core	

Geographical	

Determina`on	

meta.xml	

EML.xml	

+	

DwC	Archive	
Occurrence	

Germplasm	



STAR SCHEMA EXAMPLE - CHECKLIST 

Literature	

Taxon	Core	

Descrip`on	

Occurrences	

meta.xml	

EML.xml	

+	

DwC	Archive	
Checklist	

Vernacular		

Distribu`on	

Types	



STAR SCHEMA EXAMPLE - EVENT 

Event	Core	

Occurrences	

Measurement	or	Fact	

meta.xml	

EML.xml	

+	

DwC	Archive	
Samples	Relevé	
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