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Introduction

The intention of this evaluation was to review documents published to EOL from three data sources using the EOL Transfer Schema
 and provide a draft transformation for each in the DarwinCore Archive format
 using a specific taxonomic profile referred to as the GNA profile.  This profile utilises the DwC-A guidelines to define a specific set of core data elements, extensions and vocabularies
.

Resources in the EOL transfer schema are organised around two primary elements.  

1. The <taxon> element is the basic unit and seems to focus primarily on species-level and below.  Classification information is a property of the taxon element, making it autonomous and portable.  

2. A <taxon> may contain zero or more <dataObject> elements which may hold descriptive or multimedia information related to the parent taxon.  
The DarwinCore Archive format
 is organised around the following components

1. A metadata document describes properties of the published resource.  The GBIF metadata profile
 is based on a subset of the Ecological Metadata Language
 with mappings to other metadata standards (ISO, FGDC).  

2. A ‘core’ CSV-type data file in a tabular format.   A file describes either a taxon
  (e.g., a species) or a taxon occurrence (e.g., a specimen). 
3. Zero or more extension files
 are linked to the core via a foreign key identifier (taxonID or occurrenceID.  Extensions describe additional classes of data as annotations to the core and conform to a basic tabular CSV-type data file. 
4. Controlled vocabularies
 are optional (recommended) enumerations that support data entry and interoperability.

EOL provided three example datasets in the EML transfer schema.

1. E.H. Strickland Entomological Museum species (but not specimen) data
2. Choreutidae (metalmark moths) LifeDesk output

3. World Registry of Marine Species records
Each of these three data files was reviewed, evaluated, and transformed to a proposed DwC-A structure.  For ease of review, the DwC-A output is provided in a series of MS Excel data files where each file represents a single resource.  Each file contains multiple worksheets that correspond to individual data files in a final archive.   These example files will serve as the primary reference for further comments in this evaluation.

Executive Summary

The DwC-A output derived from the EOL Transfer Schema sources is able to effectively represent the data in the provided examples.   While the DarwinCore archive structure does not provide the degree of granularity and nesting supported by the EOL schema, in these instances at least, it is not required.  

The lack of a resource-level metadata document in the EOL format means that some common data elements which might only need to be declared once, are repeating in each taxon or dataObject element.  

The majority of the mapping burden for dataObject elements in the examples falls primarily on two extensions in the GNA Profile.   These are the GNA Taxon Description
 extension and an as-yet incomplete draft of the MRTG
 multimedia extension.   The first provides the means to accommodate the descriptive text items for a species while the latter accommodates multi-media (in this case still image) information.    The biggest challenge for these two extensions in the effective capture of agent information and, to a much lesser degree, licensure and audience details.  

Licensing and audience properties in the examples, appear to be distinct only at the level of the overall resource.  If this is the case, it is best accommodated within the resource metadata and inherited by child Taxon and dataObject elements.  This doesn’t preclude a recommendation to include them in extension definitions, but will limit the EOL use cases where it is needed if is accommodated in the metadata profile.

In the examples, agent information was primarily an issue only for multimedia and description metadata although our approach for accommodating it would be identical for other extensions.    This was in the use of multiple distinct elements that capture Agent and role in a single definition and are defined in the MRTG schema.    There are limits to how far this can be accommodated and these are presented in Recommendations.

General Remarks regarding the transformation

Metadata 

As noted, the EOL transfer schema does not provide a resource level metadata document.   One result of this is that some data elements that are common to the entire resource are repeated.

For each resource, I drafted an example metadata document.  In some cases I added annotations not contained in the EOL XML file but which are either present in the original web resource or are implied in that resource and which I present to illustrate additional potential enrichment to the published resource.

The profile provided in the spreadsheets is not a complete representation of the GBIF metadata profile that in turn is not a complete representation of EML.   I used the Excel template because it’s convenient.  Also, DwC-A supports other metadata formats (ISO, FGDC, DC, etc) and the GBIF Profile has, or will have, transformations in these formats.

There are some useful benefits for supporting the documentation of resources with a metadata document like this.  Firstly, as noted, it captures common information in a single instance, which can be used to populate child elements if/when you need to transform to the EOL schema.   Second, it allows the high-level resource information to be collated into a enriched resource-level data that might be part of an EOL metadata clearing house or contributed to other metadata catalogues.   Third, it supports enriched detail for some data elements in the EOL schema, particularly agent information.   It can also support enriched documentation on the provenance of a resource, the methods used to obtain the data and many other types of documentation that are not typically a component of an individual taxon record but may provide significant context to it.

Color conventions

Note that in the spreadsheets you will find cells in Taxon and Extensions sheets  with coloured background fills.   

· Green background is used to indicate a data element in an existing extension.

· Yellow column header is a proposed element that is missing from the current profile but recommended for further discussion.

· Yellow data cell is data that I added as annotations to illustrate the use of implied data that could be included but is not.

E.H. Strickland Entomological Museum species (1086 taxa/8012 dataObjects)

This resource is representative of a ‘partner who is not an aggregator.”  My interpretation of the file and source web application is that the number of agents involved is relatively few and that attribution of some individuals covers the entire resource, while a small number of individuals are contributors only to individual data objects. No data elements in the source EOL data file were lost.   I believe you could reconstitute the EOL XML file from a DarwinCore Archive file that followed this profile.

A review and analysis of the records indicated that they conform to a relatively stable dataObject description.   For example, a text description always contains a single author and a single source agent.   The authors may differ but the source agent is always the same.   After checking through the file I selected a example taxon to manually map to the spreadsheet format.

http://www.entomology.ualberta.ca/searching_species_details.php?s=213 
Mapping Summary grouped by GNA DwC-A Component

	Metadata


	I mapped all static elements common to all taxa or data resources to the metadata document.   This included rights, audience, and the source agent information.   This doesn’t mean it isn’t accommodated in DwC-A core or extension definitions.   It does mean that it only needs to be implemented when it is actually distinct at this level.  

The metadata document allows agents to be summarized and annotated with more detail than the EOL format.   A summarized list of all authors is included.   Additional references regarding the collection itself are also presented for illustration purposes.

	Core file 
	The taxonomic data in the source is easily handled in the core file as a denormalised classification and basic species data.

	Vernacular
	The source vernacular names data is simple and easily fits the GNA Vernacular Extension.  I included additional vernacular data elements simply to illustrate additional richness possible.  Added a country value as this is implied by the scope of the resource.

	Description
	Added two proposed elements to match the specific cardinality of the source.  dc:audience and dc:creator to support object-level citation rather than inherit from metadata

	References
	References are not part of the EOL data file but are included in the source web site and so I provide a mapping to illustrate the data.

	MRTG
	The image metadata was captured using existing MRTG elements with the exception of a example dc:audience element.  Note that in this case it is redundant as this audience value is common to all data Objects in the set.

	Alternative Identifiers
	The site provides linkouts to external resources.  Not included in EOL data file but I added it with a proposed dc:title element to explore the use of this extension for this use case.   Useful for GNI use.

	Specimens
	The site also includes specimen data.  This is also not in the EOL data file but I include a non-detailed reference to the Specimens extension because 1) it is of interest to GBIF and 2) there are multiple ways to serve specimen data using DwC-A that include via an extension or via a 2nd linked DwC-A where the core is Occurrence, not Taxon.


Choreutidae (metalmark moths) LifeDesk 

The Excel example file is based on both content from the EOL data file, from a review of the LifeDesk system data overall and the specific Life Desk instance from which the source file is derived.   In most respects, the data file resembles the previous one, with a relatively simple set of taxonomic data and a set of descriptions and images.   It required fewer extensions to capture the data.

The taxon page for the species Alasea corniculata Rota, described by the author, served as the example I modelled. http://choreutidae.lifedesks.org/pages/71  following a review and analysis of the overall file to assess the if it was illustrative of all the taxon records.   A wider review of other lifedesks would probably reveal some additional richness but I feel confident that it can transpose well to the DwC-A format.  Note, in addition, that DwC-A output is already supported by the LifeDesks and that this example is an extension of this.
	Metadata


	The metadata profile enables additional resource information to be published with the data.  For example, the Members section (http://choreutidae.lifedesks.org/members) is a good use case for using the metadata Agents module as per the example.

Also I added some information about EOL itself in the Research Project section.  EML (and the IPT) support documenting more information at this level but I include this draft simply to illustrate.

I did not include Bibliographic information here as the LifeDesk resource-level bibliography appears to be a collation of all species-level references which are better captured below.

	Core file 
	The EOL data file does not provide the higher classification data although the LifeDesk DwC-A does.  I include it in the sample as in the normalised format.   I separate authorship as it appears supported in the LD module.

	Vernacular
	No vernacular names in this LifeDesk although I suspect it is supported in the LD taxonomic module.   Confident it would be accommodated by the extension.

	Description
	The basic descriptive text is handled well here.   As in the previous example I included recommended dc:creator and dc:audience elements although in both cases, they are already captured in the resource metadata and are common for all descriptive data.   Descriptive text in LifeDesk appear to support two agents (an author and a compiler).  In this case they are both the same person and I couldn’t find other LD instances where the differ and so not clear if this needs to be supported at the dataObject level for LifeDesks.  However, see Recommendations on how this can be accommodated in this extension. 

	References
	LifeDesk references are accommodated in this extension although some discreet elements are concatenated to dc:source.  Note the inclusion of a dc:type element linking to the Reference Type vocabulary which would be easily supported in the Bibliographic Module
 to provide valuable taxonomic context to the reference.

	MRTG
	The image metadata was captured using existing MRTG elements.  LifeDesk support two roles for the images, photographer and publisher.  This was mapped to the MRTG elements rightsHolder and dc:Creator as per the mapping recommendations of the MRTG itself.   See more under Recommendations.


World Registry of Marine Species (WoRMS)
The evaluation of WoRMS was a bit more straightforward because we had already undertaken an evaluation of WoRMS and have been in dialog with them regarding DwC-A output. The EOL datafile consists of a single file representing all the taxonomic sub-components of WoRMS.   See the table for specific issues uncovered.  There don’t appear to be any issues that can’t be addressed in the Recommendations but the size of the file made a really comprehensive analysis difficult. However, I have reviewed the underlying data model and sample taxon records on the marinemammals.org site and have a relatively good understand of that they produce.

The example provided in the Excel mapping is an amalgam of several sources because different taxon groups provide expanded detail on different record components.   

http://www.marinespecies.org/aphia.php?p=taxdetails&id=165789 

http://www.marinespecies.org/aphia.php?p=taxdetails&id=137094 

On a side, but related note, I am awaiting a response for some targeted funding for them to evaluate the DwC-A format in regard to IPR, access and citation issues.   I would like them to provide recommended best practices on how to best capture and maintain the elements related to the issues in a way that would meet the needs of federated content such as provided by WoRMS,  IPNI, the Catalogue of Life, and others.    

	Metadata


	I did not draft or include a metadata document for this source.  However, there are issues regarding citation, use and attribution for WoRMS and a few other sources noted above,  which can be addressed, in part, through resource metadata and in part through record-level data.   There is also the question of whether WoRMS data would be best served as a single resource with a single metadata document, as component parts with indivudual metadata documents providing details on each,  or some other configuration.   I favor this because it would facilitate more efficient citation practices.  For example,  citation of species pages is static per sub-collection, not per species record.   Rather than repeating the citation for each as dc:source it would be preferred to retain the citation once.

As mentioned, I am in the process of trying to answer these questions with WoRMS now.  Perhaps a joint consolidation around the format will accelerate this process.

	Core file 
	The example illustrates the use of the DwC Taxon core to accommodate a normalised classification, separates nomenclatural and taxonomic synonyms and also links synonym species combinations to their parent nomenclatural and taxonomic genera.

	Vernacular
	No vernacular worksheet is provided in the example however, the WoRMS model (name,language, source) is accommodated using the Vernacular Extension and exceeds what is currently provided to EOL in the XML.

	Description
	See example http://www.marinespecies.org/aphia.php?p=notes&id=76282 

The GNA Taxon Description Extension accommodates the four primary attributes of the WoRMS descriptive model with the exception of the author agent information.   See Recommendations regarding how we would propose to address this.

It appears that the EOL output includes additional elements that are not attributes of the description, but are inherited from parent – resource-level metadata.  This includes license and rights holder information.  

Note:  One exception I could not map is that WoRMS includes multiple audience values for a single dataObject.   Extensions cannot support repeated column-types in a single file.   If this is information that is common to the resource (I think it is) then this could be accommodated in the EML profile.

	Distribution
	This extension provides more granularity than using SPMInfoItems#Distribution although DwC-A could support this or the practice as used in GNA Taxon Description. 

	References
	WoRMS references are accommodated in this extension. Note the relevance of the Reference Type vocabulary to the WoRMS bibliographic data, illustrated here by http://www.marinespecies.org/aphia.php?p=taxdetails&id=137094 

	MRTG
	See example http://www.marinespecies.org/aphia.php?p=image&pic=15739&full=1 

The image metadata is similar to that captured in the first example dataset with the exception of the multiple audience attribute. The format of the information in the description is complex, multi-line data.  The inclusion of typical record-delimiters within data values is an issue that needs to be avoided and recommendations on avoiding it explored. 

	Alternative identifiers
	This extension accommodates providing links to WoRMS pages and web service calls and LSIDs.


Recommendations

The results of this initial evaluation appear promising and encourage further evaluation of the DarwinCore Archive format for uptake and use by the EOL   

Recommendation 1 - Review and reconcile Agent and Agent-role assignment in EOL dataObjects.

The EOL schema identifies 13 agent roles some of which are relevant to multimedia objects and some to descriptive text.   These can be accommodated for the most part among different components of the DarwinCore Archive format.

Accommodating different Agent and Agent Role configurations in DarwinCore Archives.  There are three organisational levels in DwC-A that can accommodate Agents and Agent roles.

1. Recording Multiple Agents and Roles in Resource Metadata

This is most easily accomplished and will accommodate some EOL source data configurations where all dataObjects inherit a common set of agent information as is true in all the examples.  This doesn’t account for all agent citation but it reduces the cardinality required at the <taxon> and <dataObject> level.

2. Define an Agents extension that supports multiple agents per <taxon>.  Define a AgentRole vocabulary based on the contentRoleTypes enumeration.  This is something we have discussed following an evaluation of ITIS species pages with Dave Nicolson and Tom Orrell.   It supports:

a. Multiple agents with identical roles (e.g., Two or more <agent role=”Author”>)

b. Multiple agents with multiple roles (e.g..,

3. Define an extended set of distinct role-related terms to be included in the GNA Taxon Description and MRTG extensions.   These two extensions account for most <dataObject> use cases in the EOL schema.  There are two primary agent configurations in dataObjects that must be accounted for.

a. Multiple instances of agents with identical roles within a dataObject.  

i. Note: None of the sample files provided this configuration that I identified.   This is the most difficult case to accommodate because a data element cannot be repeated in either term or extension files.
ii. Currently, this can best be accommodated by supporting a single unique role (but multiple different roles) per extension and inheriting Agents with identical roles from Taxon or Metadata entries. 

b. Multiple but distinct agent roles within a dataObject.   In this case, there are multiple agents in a dataObject but each has a distinct role and the number of distinct roles is limited.   Here is what I did for the MRTG extension and which could be repeated in the GNA Taxon Description extension.   Note: not all EOL roleTypes are included here.  Some I believe, will nearly always be part of resource-level Agents and Roles (source,compiler).  Below are 6 distinct elements that could be defined for these extensions that would support a large number of EOL source configurations and certainly those found in the three examples.

	EOL roleType
	MRTG mapping (applied to both MRTG and GNA Taxon Description) extension

	author, photographer, animator
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Creator

	provider
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Provider 

	compiler
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Metadata_Provider 

	publisher
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Copyright_Owner

	recorder
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Commenter 

	editor
	http://www.keytonature.eu/wiki/MRTG_Schema_v0.8#Reviewer_Name


Recommendation 2 - Consolidate and publish the MRTG extension for multi-media objects

This currently only exists in an incomplete draft on the GBIF vocabulary server.  It would be a perfect basis for some already-discussed common work on vocabularies and an exemplar use-case for us with our ViBRANT work.

Recommendation 3 -  Map the Description Extension Type vocabulary to the SPM subject-types.

This is something we could do easily as a first concrete step.

Recommendation 4 – Add dc:license and audience elements to the MRTG and GNA Taxon Description profiles.

� � HYPERLINK "http://services.eol.org/schema/content_0_3.xsd" ��http://services.eol.org/schema/content_0_3.xsd�


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


� http://rs.gbif.org/


� http://en.wikipedia.org/wiki/Darwin_Core_Archive


� http://rs.gbif.org/schema/eml-gbif-profile/dev/eml-gbif-profile.xsd


� http://knb.ecoinformatics.org/software/eml/


� http://rs.tdwg.org/dwc/terms/Taxon


� http://rs.gbif.org/schema/extension.xsd


� http://rs.gbif.org/schema/thesaurus.xsd


� http://rs.gbif.org/extension/gbif/1.0/description.xml


� http://www.keytonature.eu/wiki/MRTG_XML_Schema


� http://rs.gbif.org/vocabulary/gbif/reference_type.xml





