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Note that at this stage, it is to be treated as a discussion document, the final version being due at the end of the project as a deliverable.

Note also that, although the topics are shared with WP2, we have tried to ensure that there are few overlaps in the discussions, as WP2 addresses only the technical parts of the issues covered by WP5.

Also, we have tried not to duplicate the BioCISE report. Some links with relevant section are given.

	1 Task 5d: Access criteria
	Agree a policy on access to specimen data.

	Examines categories of users who would be granted access and possible pricing of access and usage. Informed by WP 1.


Five issues must be addressed under the access criteria definition, the three first being more relevant for all end-users, the two last more to taxonomists:

1. controlled access to sensitive data: endangered species, natural resources exploited, …

2. controlled access to imprecise, uncertain, and unreliable data: identification, location, …; also of importance, how to proceed with missing data: warning users, … (see also 5g)

3. sustainability of the portal to collection databases: is it possible to establish a payment system, variable against the different types of end-users. Although the trend is to encourage the free exchange of data, there are more restrictions apparent in Europe compared with in the US (c.f. Simon Owens' paper at TDWG Frankfurt).
4. special specimens: types, historically important material. NB there is a view that types "are the property of science" and access to data concerning them should always be made freely available.

5. specimens being described as new taxa: a specialised taxonomic type of sensitive data.

Points 1, 3, 5 address the type of data to be accessible by whom, points 2, 4 the ways data are accessible.

1.1 Sensitive data

See BioCISE p. 11.

Collection information may be very precise, and may allow to locate individual populations of given species very accurately.

In the case of endangered or endemic species with restricted distribution and commercial value (or those that are particularly sought after by collectors), the threat may be amplified if collectors have complete access to precise location data (beetles, butterflies, shells, orchids, etc.), not only through geographic coordinates, but even with detailed description of the station and the habitat (ex: under the bridge, Km 2 on the road from Timbuktu to Oslo, in the moss on the biggest rock).

In the case of exploited species (or potentially exploitable), commercial and industrial companies may use information very quickly after their publication on the web, even before controlling legislation has been enacted and organised, or even allowing piracy (fishes, sea-cucumbers and other, mainly marine organisms).

The field research work on biodiversity provides huge amount of information, even new information, especially during exploration of new areas (deep-seas, Amazonia and tropical forests, Antarctic and sub-Antarctic marine continental shelves, …), or during monitoring surveys (natural resources stock surveys, pollution surveys, …). The whole set of voucher specimens, when deposited in museum collections and registered in collection databases, allow everyone to access to linked data. Results of such wide operations are usable by companies to organise very quickly the exploitation of newly discovered resources, which, if their harvest is not controlled, may be depleted in few years (e.g., deep seas and fishes like grenadiers, orange roughy on seamounts).

Thus, the opening of a portal on the web may require some attention to the type of data that should be made accessible data to different types of end-user. At least, the organisers of the portal should warn the collection databases holders about these possible misuses of their data. Because, obviously, the data access has to be managed first at the local database level. At the portal level, the wrapper must include the possibility to integrate the specifications of accessibility flags that may differ between different databases (common access issue). The access may be managed at taxon or location or specimen level or both. Depending on the structure of the database, flags may be defined in different tables in different ways.

1.2 Access to data of which quality level

Collection information are raw data. Their interpretation may require particular scientific skill. The use of raw data may lead to incorrect conclusions. Let’s detail some examples.

· Depending on the complexity of the data structure and knowledge representation, and also on the level of controls provided in the software during the data entry, you may have maps produced from the raw collection data indicating the presence of cod in Paris! Further checking indicates that it is because the specimen was bought in a market!

· The highest hot spot of marine biodiversity is in the Gulf of Guinea, precisely at the coordinates 0, 0. Sometimes the absence of coordinates is interpreted by default as 0, 0!

· Endemic Antarctic species may be falsely present in Arctic only because of a mistake between South and North (coded – and + respectively in many systems, hence also the possible non-depicted errors during data entry, also between West and East).

· Old records are often only come with very imprecise locality information (West, North, East Africa, “Afrique Occidentale Française (AOF)”, or old names that may cover several current countries (Indochina, Yugoslavia, Russia), or worse, that may be confusing (Sudan in the 19th century was Mauritania and a part of Senegal, not current Sudan we know today).

Again the problem is a local one: database stakeholders should clean their data. But it is often a long process, sometimes difficult, if even possible. We should think of ENHSIN and related collection database networks, not only as a final tool, with over-emphasis on information dissemination, but also as a tool helping to build the network, and enhance the quality of the bricks of the network. It would be an error to think about a long-term Utopian goal with all data cleaned, and to design systems only in that way.

Hence, quality assessment should be provided by the portal to the users (see 5g), on the basis of quality data stored locally by the stakeholders of collection databases. 

Systems, at local and portal levels, have to provide features to tackle dynamic and evolving data with imprecise, uncertain, and unreliable characteristics. And thus, the portal should provide the choice, depending on the skill declared by the user, not to take into account the data that needs more or less interpretation or further work. The range is from providing all the data for specialists to providing secure and quality data to the public at large, with between sectoral end-users that may be able to manage data of intermediate quality.

Another important issue are missing data (incompleteness). A distribution map cannot be calculated only from records extracted from one or only a few collection databases. That means that conclusions from analyses based on raw collection data have to be severely restricted by the dataset features. In that sense, we face a problem of missing data. Also, some locations are unknown, especially for old specimens. Comparing old expedition reports with actual specimens sometimes allows us to complete data, but it is a tedious work. Lack of any identification, or at a level higher than specific one, constitutes missing data as well. Should they be disseminated to all end-users? Should they be included in all analyses?

The issue is philosophical at a certain point: should we provide all the research information, or only the scientific one that was interpreted in the framework of a paradigm? Are raw observations valuable information, in their own right, independently from any conceptual framework? Epistemologists have said no to the latter for a long time. So it is our scientific responsibility to filter data and knowledge before disseminating them to end-users. We have to ensure that we deliver data to given end-users at a relevant level, or at least that we minimize the risk that data are not-correctly interpreted.

A recent example: a lion-fish (Pterois sp.) has been caught off Great-Britain. The paradigm is to know that this genus has an Indo-Pacific distribution. The interpretation within that framework is certainly that an aquarium keeper released his specimen in the Channel. Out that framework, it is a new species rare for the British ichthyofauna.

Although quite simple, how can this be indicated during the extraction of data, meaning? How to allow to end-users to delete this record for certain purposes, and even, how not to deliver this record for given end-users? More complex are the new records extending the distribution of the species.

One similar case is in FishBase when you request the species list recorded in a given country. The misidentification are also recorded, but included in the list which is very tricky when you have to give a precise number of species. 

1.3 Sustainability

Let’s remember a statement in the background: the trend is to freely distribute data, especially when they come from public funds (see NSF). Also, many literature databases are extremely expensive to request, or to buy on CD-ROMs, so they do not achieve their goal of easy dissemination of research knowledge.

At the moment, one thing is to obtain funds to create databases. Another matter is to obtain funds to maintain them and enhance their quality, which should be endless (ad vitam aeternam). The recent establishment of the Global Biodiversity Information Facility (GBIF) may solve this problem, but still, it is relevant to explore the feasibility of grant and other funding availability and their terms.

In the case where these databases should be sustainable, totally or in part, several categories of users should have access under different fee categories, from free to commercial fee.

According to the WP2-4 preliminary report, several categories of end-user origins have been identified (note that the categories we are talking about here are totally different from those of the precedent paragraph, where we dealt with skill categories, not fee categories like here).

	
	Organization type

	1
	Administrative body

	2
	Botanical Garden

	3
	Non-Governmental Organization (NGO)

	4
	Other type of organization

	5
	Private company

	6
	Private museum

	7
	Public museum

	8
	Research institution

	9
	University or other educational body

	10
	Zoological Garden


In a first step we can summarise as

· Public research and education,

· Public services and Administration bodies (incl. NGOs, international organisations, environmental agencies and parks),

· Private research and industry,

· Commercial services (incl. entertainment) in environmental sector,

· General public.

See BioCISE pp. 19-25. We have rearranged the same categories, but note that BioCISE dealt with user categories, here with paying categories.

Which users will accept paying for a service? Private sector mainly, even only? This will reduce the number of categories to 2 (Pay/Free), or to 3 (high/low/free), the only free access being the specialists.

Inside the same institute, are all individual always equal regarding the access? Maybe some persons provided data and are free to use the whole database. That means that an individual access system may be required.

The approach by interest categories (table from the WP1 preliminary report), would allow to define more categories, but then, how to manage practically the category allocation to single user?

	Interests types

	Exhibition/education

	Taxonomic research

	Nature conservation

	Natural resources management

	Other interests

	Industrial/commercial use of organisms


Another issue concerns the type of request related to the quantity, and the download of data. Simple request with output on the screen may be free, when large dataset downloads have to be paid, whatever datasets are released immediately through the web, or requires a human step of realisation and/or agreement.

The Western Australian Museum has developed a price system where the free access is replaced by a virtual charge access: the charge is counted internally but not passed on to the “free” users. But it allows to report each year to funding institutions how valuable are the collections and the service provided.

1.4 Type and historical specimens

Types are of major importance for nomenclature and taxonomic stability. Data linked to these specimens have high research value, and their accessibility, as well as their quality, must be a priority. In that case, it seems irrelevant to look for a payment system. Nevertheless, certain data remain sensitive.

1.5 New taxa

Especially, when specimens are deposited as types of new taxa (species and infra specific levels), two cases must be discussed:

The taxon is named, but the publication has not yet appeared.

The taxon is not named yet, but the author asks for a museum registration number. Note that if the taxon is described by one of the collaborators of the institution, the specimens may have been already integrated in the collection.

The problem is that from the point of view of the collection manager, it is better to enter data as soon as possible in the database to rely on the information system to manage the collection. But from the point of view of the scientist, he would prefer to wait that the publication is out before the information is spread out. This to avoid that colleagues request the specimens before the publication. On the contrary, it is a mean to avoid that specimens are kept during decades waiting for descriptions.

Converse is also true: Curators are unwilling to release registration numbers until they are in possession of the specimens (and type specimens often have to be sent to journal referees for examination).

Although it seems a local management problem, the organiser of the portal should warn stakeholders of this possible problem.

	2 Task 5e: Terminology Control
	Ensure search terms operate across languages.

	Investigates issues in accessing data held by different nationalities. Also investigates sharing of authority lists (for example lists of taxa, collectors’ names, and geographical terms).


Most end-users would like to request and to obtain information in their own language. What is a cultural richness in Europe becomes a constraint to the development of common information system throughout Europe, especially if Europe is extended to Ural, and a great disadvantage regarding the language unity in USA and most part of Canada, although new considerations to gather data from Canada to Mexico may change this point of view (see ITIS).

Two issues must be addressed under the language difficulties.

1. common access and interoperability.

2. user interfaces.

2.1 Common access and interoperability

To introduce the problems, let’s use the less complex example: the country names.

If under the portal I search for France, it is obvious that not all DBs record the data under this spelling, depending on the language: Franca, Francia, Frankreich, Frankrike, etc.

We could employ wild cards, like Fran*. But then what about United-Kingdom, Royaume-Uni, etc.

Then we could think about numeric codes like the ISO standard (n°3166). Apart from the clear advantage of the spelling standardisation of the names in numerous languages which are linked to unique codes (numeric and alphabetic), this solution presents some disadvantages. It necessitates that all local DBs modify slightly their structure and complete the data entry. Old country and large area names are not covered. The interface must provide a means to select easily a given country by its local name, linked to an ISO code to perform the request (and then, we come back to the necessity that local data have a field for the codes). Otherwise, the users must know the codes.

Another possibility is to use multi-language thesauri. The request system is certainly more difficult to elaborate, both the interface and internal routines, but it avoids that local databases modify something.

It is not possible for practical reasons that each local DB maintain several fields in different languages, entering and correcting these fields. So standards must be used and defined everywhere it is possible, and tools to help local standardisation should be developed. Note that in many systems, for the same information there is a verbatim field, and a standardised field. The latter could be the one use for common access and interoperability. The verbatim fields are the strict copy, even with possible misspellings, of the labels or the manuscript catalogues.

Another issue concerns the use of accented letters. Accents are important for the native-language people to read easily. Sometimes, the word with or without accent has a different significance, and may lead to confusion. It is something maybe hardly understandable for English spoken countries, but the problem is not confined to this reason alone, there are as well, differences on various language-dedicated keyboards (a practical problem, but very disturbing). A good compromise is to use systems that allow the entry for request with or without accents (ex: requests with Sénégal or Senegal give the same results that are, if in French, only with Sénégal).

A more difficult problem is the treatment of non-Latin languages, using Greek or Cyrillic alphabets. In a first step, it is possible to use transliteration systems, but still, some are concurrent and one has to be chosen for each such language.

All these problems are relevant for the following types of fields:

· Person names: whatever they are author, collector, identifier names. Slight spelling variations or particles may alter the quality of the results: Forskal or Forsskål, de Jong Herman or Jong de, Herman, Mac Coy or MacCoy or Mc Coy or McCoy not to say Maccoy, the double last names for Hispanic countries, Alonso-Zarazaga or Alonso Zarazaga or Zarazaga alone.

· Location names: if the country names and their higher administrative parts (states, provinces, regions, departments, …) are managed by the ISO standard 3166, all toponyms and other geographic names are not: Londres-London, Antilles-West Indies, Manche-Channel, Tamise-Thames, etc. Some gazetteers become to be huge databases in several languages (see Alexandria project). But still, the problem of quality is not tackled, and it is not easy to see how to connect to this gazetteer to handle a request.

· Taxon names: for the scientific ones, they are only mentioned here for spelling problems, not for taxonomic or nomenclatural correctness. As with location, there are some taxonomic reference sources existing, but how can we connect them for the request, e.g., we enter one name, and then the request is automatically extended to all relevant “synonyms”
.
But the main problem are the common names. More and more, it is realised by systematists that the use of common names is the way to open up access for the public to the wealth of heretofore incomprehensible data. It is a mean as well that large public could appropriate (intellectually here) the species diversity surrounding them in their environment. Already there exist some official lists of common names. Heard one time from a politician: “I want to seat down at my computer, enter mussel, and know all about mussel”. Vast programme … Should we think to link these common names lists between languages (or only through the scientific names?)?

· Expedition names: many expeditions and campaigns have deposited material in many different institutes. One should be able, through a distributed network to extract data from one expedition at once.

· Literature references: library systems are more in advance and have published standards endorsed by ISO. But too often, scientists continue to use their own established de facto standards, that may differ both between and within disciplines.

· Museum names and acronyms: although well established inside the different high taxonomic group, they may differ between. For example, the Paris museum is MNHN for ichthyology, P for phanerogamy, and MNHN-P for palaeontology.

· Taxonomic categories may be in Latin or native languages.

· Fields describing biology.

· Fields describing habitats.

· Collecting gear.

· Preservation treatment and liquid.

· …

In the latter cases, not only the spelling and the correspondence between different languages has to be standardised, but also the meaning of the terms (larvae, post-larvae, juvenile, adult, mud, sand, rocks, length, etc.), which may differ from one taxon to another.

One solution is to use shared authority lists (see the proceedings on CAS website for taxonomy). The problem is that these lists have to be established internationally AND maintained by an institution, again for ever, which means a cost. The TDWG group has begun to tackle the problem with for example a geographic standard, an introduction status, etc. But these efforts are not known by many curators and collection managers (in part due to the fact that TDWG has been initiated by botanists, so the zoologists are only beginning to join these efforts). We can expect that funds and energy will be deployed by the newly created GBIF to organise, promote, and maintain such standards.

In any case, it is worth following the effort made by other groups to tackle the problem, such as the creation of GML, the Geographic Mark-up Language. The various XML initiatives should be exploited as well.

2.2 Interfaces

See BioCISE pp. 31-32

The conclusion of the preceding chapter is that the only solution at the moment is to use automatic translation software, such as like the one developed by EC to translate official documents into 8 European languages. In fact, only a few fields in collection DB will present translation difficulties, once dedicated standardised dictionaries are developed. But those with almost natural language texts (description of location and habitat) and comments (historical and biological remarks on specimens) are still difficult to tackle, especially because the proper names (location, persons) must not be translated, by the mean of “anti-dictionaries” (exclusion lists), or by tagging the words not to be translated, although this would present a huge task.

These automatic programmes are the future, at least for the content with which we are concerned.

It is possible that the increasing use of XML may help in that process - particularly using XSLT to help in the mapping process.

There still remains the problem of the user interface.

One solution is the approach of DB2WEB presented by Régine Vignes during the first general meeting of ENHSIN, which is a type of navigation which does not rely on the user knowing what and how to enter the request. Other systems have developed a tree approach like the Explorer under Windows.

We could think as well to use graphics, and particularly maps.

Another interface issue concerns scalability: how to manage hundreds, if not thousands, of records in an answer, filtering information received from hundred DBs; if not thousands. Species analyst has begun to tackle the problem, but it seems at the moment that only trained end-users are targeted.

For that matter, there is a great need of specifications for interfaces, maybe in conjunction with WPs 2 and 4..

	3 Task 5f: Quality assessment
	Agreed measures of data quality.

	Assessment methods for retrieved data quality. Group will seek solutions to scoring data according to accuracy, precision, completeness and reliability.


See BioCISE pp. 7-8, 30-31.

As said in the first chapter, the quality assessment is needed to allow the user to select the relevant data for a given problem, and to present the data according to the end-user skill level.

We do not speak here about the quality of the specimen preservation and storage, which has been tackled by the design of several evaluation system, but of the quality of the information linked to the specimen record.

The quality indices may be viewed as the sum of reliability and accuracy (incl. completeness) on several categories of information:

Names vs check-list

Identification credibility vs skill level of identifier

Location (coordinates, country, general area)

Literature publication and linkage

Illustration

Etc.

In general, an index may be calculated if reference standard datasets are available, which is again a TDWG matter.

How should we deliver the quality information?

Several attempts in the world have been made but it is still only a beginning. One of them has been published in the framework of FishBase, called NIACC: it is a multiple digit index (ex: 11141), each digit being related to one feature (identification, location, identifier, …). But it is necessary to know the significance of each digit, and it may be more difficult to understand for sectoral end-users. Obviously, a one digit index would be better with three to five levels (very good, good, …). But this index has to be calculated from data, maybe with a NIACC-like step for specialists; it should not be attributed manually. In general, codes and abbreviations are to be avoided as, as has been pointed out, they may be meaningless to users from different disciplines or countries.

Who checked? And when?

The citation of the person who last checked the record, and the date of checking, is another way to provide a quality assessment, at another level. Still, the sectoral end-user would rarely recognise the name of the specialists and their domain of competence to appreciate the quality of the data.

As often as possible, the publications in which the specimen is cited as studied material should be linked. What reliability can be attributed if the sources are not cited (e.g., “I have seen in ENHSIN that …”).

Scenarios if we do not tackle problems. (needs examples)
Beside the assessment of the quality, it is necessary to think about the ways to increase this quality.

Internally, software tools have to be developed to automatically check data against reference lists. It does not preclude that specialists are no longer needed, as is too often heard! It is just to say that anything that is amenable to automatic correction should be (misspellings, date errors, consistency errors, for example an identification date preceding the capture date, etc.).

Externally, web interfaces have to be developed to allow users to report errors and send corrections. This implies, very strongly, that there is a rigorous procedure to deal with and incorporate these error indications, as soon as possible. Because, if a user sees that after two months, the corrections that he submitted have not been attended to, he will not send other remarks. Again, this is a local problem, but a general problem of good practice.

	4 Task 5g: Version control
	Develop policy for replicating and updating data.

	With Group2, investigates how shared data will be kept current and how changes will be posted. 


Mainly management, and metadata management.

Implication of version control by data provider

Two issues must be addressed concerning version control.

1. update if there is no direct link. Consistency conflict in case of copies (for technical access reason, speed for instance).

2. citation problem when data are used for published analyses

4.1 Updates

We assume that not all museums can afford a 24h/7d connected server to the Internet. So the DBs possibly maintained locally must be copied away to a server in another institution (national nodes of BioCASE?).

As in a distributed DB system, if the DBs are kept separated, it seems quite easy to regularly update the whole database as needed. It might not be so easy in case of simple merging of these DBs in a unique one with more or less integration (i.e., with common tables).

Nevertheless, the version number management must be rigorous to be able to compare data between the distributed information system, and the current status of the local DB.

4.2 Citations

Systems like ENHSIN allow the querying of thousands records, and for thousands records to be returned as an answer. As we said before, the information in such DBs change everyday, at least for records in large systems. Thus, the results after analyses may slightly differ along the time, which can lead to tedious time-consuming verifications and counter-verifications in the different datasets extracted. The scientific work may become difficult to falsify (in the Popperian meaning of the word).

The issues becomes:

· should we back up versions at regular time intervals, to be kept by the stakeholders of the DBs?

· should the local DB keep track of all modifications?

Much more sophisticated systems could warn you when a record you extracted has been modified since your last request. Nevertheless, it seems complicated to maintain.

Notes

CH: 2 things: architecture (from single to distributed) Collection unit level.

CH: XLSTransformation.

CH: slight spellings differences.

CH: general synonyms problems.

CH: provider acknowledgement (logo = hit).

5a What can/must be brought together: diff between list of taxa against specimen against other lists (collectors for instances). What can mus contribute to a common shared information.

Add references from BioCISE report.

View instead to wrapper.

ITIS uses XML

A random demo of the specimens of the collection, attract new people, advertise for the museum.

Evaluate the pilot, in regard of the end-users expectations (incl. BioCISE query). What the current pilot 

Something between ENHSIN and BioCISE is BioCASE? Specimens and collections is species resp.

Role of metadata, look for new resources.

Priorities for future implementation.

Usable and sustainable.

ASC, SPHNC

Taxonomy Authority file. Stan Blum.

Geography mark-up language, incl. Geographic features.

www.opengis.org (industry mainly)

www.biodiversity.uk.org/globalsearcher University of East London

ibs.uel.ac.uk/globalplotter

www.cidoc.icom.org

check biosis, species information locator

boss, collaborative model

ICE International corpus of English

The British Library (the lion and the dragon).

5b What in practice emerged, is that datasets require preparation.

5c range for depth, to be discussed at Berlin meeting.

Potential gap of information.

Way of accessing data is different in ENHSIN and in local institution.

