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Introduction.

The Conference of the Parties adopted at its sixth meeting the Global Strategy for Plant Conservation, including 16 outcome-oriented global targets for 2010. The ultimate and long-term objective of the Strategy is to halt the current and continuing loss of plant diversity. The Strategy provides a framework to facilitate harmony between existing initiatives aimed at plant conservation, to identify gaps where new initiatives are required, and to promote mobilization of the necessary resources. While the entry point for the Strategy is plant conservation, aspects of sustainable use, capacity building and benefit-sharing are also included. Target 1 of the Global Strategy for Plant Conservation is: A widely accessible working list of known plant species, as a step towards a complete world flora.  
A meeting was held at Kew, 28-30th June, 2004.  The meeting was co-organised by Species2000 and RBG Kew and sponsored by Kew, BBSRC and GBIF.  The meeting was attended by 28 participants from 15 countries (see Appendix 1).  

This meeting formed part of the process of stakeholder consultation on the GSPC Targets (UNEP/CBD/SBSTTA/9/INF/24 
). The stakeholder 2003 initial consultation on Target 1 (UNEP/CBD/SBSTTA/9/INF/24  1, 
) identified the importance of an up-to-date metadatabase as a tool to monitor progress and assist coordination.  It also outlined the need to identify current gaps in coverage and barriers to the achievement of the target.  It was suggested that meeting be held in mid 2004 to discuss these issues. 

The objectives of the Workshop were:
· To make use of the Species 2000 & ITIS metadatabase and other sources to examine the extent of existing checklist coverage and how the elements already available may contribute to a working list of the world’s plant species,

· To pinpoint the principal gaps in coverage and attempt to identify both the expertise and the other resources necessary to achieve global coverage for all plant families, 

· To identify any barriers that may be preventing broader participation in plant species checklist production, and outline the means by which they might be overcome to enable completion in the period 2008 – 2010.

Participants took into account background developments likely to make the whole programme achievable:
· There has been substantial progress in agreeing a minimal dataset needed for each species in the working list. (See documents from the Sydney 2002 GBIF Advisory Group meeting
 and the Stakeholder consultation on Target 1 of the GSPC.)  

· A number of existing or planned projects are experimenting with aggregating species checklist sectors from individual taxonomic databases (including the Species 2000 & ITIS Catalogue of Life, the IOPI Global Plant Checklist and the projected iPlants projects). These are already working together to deliver the aggregated species lists to another global programme, the GBIF. 

· There is a reasonably well understood range of taxonomic database types that may feed into these aggregated systems:  Global Species Databases (GSDs), Regional Flora Databases, and some Institutional Taxonomic Databases.  

Existing Coverage and Gaps
The status of global taxonomic checklist preparation for flowering plant families (based on Angiosperm Phylogeny Group II but modified to reflect circumscriptions of existing checklists) and some large groups such as Pteridophytes and mosses, is outlined in Table 1. This working list is based on available information and is open to additions and amendments.  If a checklist is complete and available on the Internet then the URL is also given in the family column. The species numbers given are available estimates, and may vary widely depending on differing views of circumscription .  The columns headed database status, publication status, and status category describe the status of checklist production for that family.  Five categories are used: 1 - checklist complete and accessible via the Internet now; 2 - checklist available on Internet by end 2005; 3 – checklist complete but not in digital form; 4 – global checklists for that family being compiled, but completion date not known; 5 – no global checklist being compiled so far as known.  Additional information on “actual of potential co-ordinator/ reviewer” and “next steps and barriers” was removed form the publically accesssible table as people invloved have not been fully consulted.
Main findings

· Currently global taxonomic checklists for just less than 15% of all plant species are available via the Internet. 
· By the end of 2005, global taxonomic checklists of approximately 40% of all plant species will be available via Internet.  
· Draft lists have been completed or are being worked on for 70% of plants. 
· For about 33% of plants, there is no global checklist project being co-ordinated.
· The ten largest seed plant families (Orchidaceae, Asteraceae, Leguminosae, Rubiaceae, Euphorbiaceae, Poaceae, Lamiaceae, Cyperaceae, Scrophulariaceae (sens lat.), and Myrtaceae) contain roughly 40% of plant species.   

· Four of these families (Euphorbiaceae, Orchidaceae, Poaceae, Cyperaceae) will be completed and widely accessible by the end of 2004  

· Four more (Lamiaceae, Leguminosae, Myrtaceae, Rubiaceae) of these families have completed draft lists and will be available via the Internet by end 2005.  

Principal gaps include: 

· The following large groups of  seed plants are priorities for Checklist development

· Asteraceae (c. 25,000 species)

· Melastomataceae (c. 4500 species)

· Malvaceae (including Sterculiaceae and Tiliaceae - c. 4200 spp.)

· Small families with less than 100 species, account for a total of around 6000 species (c.5% of total).  Many of these groups are unlikely to attract separate funding for checklist production.
· Pteridophytes 
Index Filicum as a nomenclator provides information on names and places of publication, but it also contains some information on synonymy.  The Checklist of World Ferns (http://homepages.caverock.net.nz/~bj/fern1.htm)  also provides partial coverage.
Algae represent several phylogenetic lineages, not all closely allied to ‘green’ plants, but all are covered by the International Code of Botanical Nomenclature (ICBN) and most of them are considered to be plants by the general public, so we should encourage phycologists to complete checklists for them, without diverting our resources from our main targets: vascular plants and bryophytes 

· AlgaeBase (www.algaebase.org) covers many algae, the best coverage being for ‘larger’ marine algae 

· Index Nominum Algarum is a nomenclator for algae that is available on the Web (http://ucjeps.berkeley.edu/INA.html). Not all entries are databased yet but there is an image of each original index card visible on this website. 

· There are also some regional checklists: for Australia, Indian Ocean, British Isles, etc. 

Fungi (including lichen-forming fungi) are also covered by the ICBN, and are of great ecological significance in some habitats. They are covered in projects such as the CABI Species Fungorum (www.speciesfungorum.org), which is partly nomenclator, partly checklist. 

Barriers preventing broad participation in Target 1

The following classes of barriers were identified: Taxonomic Knowledge; Review and validation of data; synthesis and co-ordination; dissemination; maintenance of content of completed lists.
	Issues

	Possible Solutions

	Taxonomic knowledge
	

	No active specialists exist so expertise necessary for checklist production is unavailable.
	Identification of problem may help lever funding (including matching funds and contributions in-kind) to compile a working list.
Need to incorporate regional expertise

Identify willing individuals who can compile draft lists for review (for orders or families or tribes or by regions)

If no draft taxonomic list exists then use regional lists to create a draft global list

Some institutions who have botanical expertise could offer data input facilities.  The costs of such data inputting can be lower in some areas than others.


	Specialists unable to participate (e.g. over-commitment, approaching retirement, shifting focus in research)


	Need incentives /help, e.g. micro-grants targeted towards checklist input
Reward and build on early successes.  Checklist production needs to be valued and perceived as career enhancing.
Appeal to institutions to contribute staff expertise, noting importance of contribution to global initiatives

Transfer expertise to younger taxonomists 

Make preliminary checklists a product that is immediately useful.  This will increase the perception of the value of the work. 

	Need to maximize the participation of regional botanists, especially in tropical, mega-diverse countries
	Explain value of end product, both globally and locally

Be open to accepting different subproject outputs (products) for different regions

Make working groups for Africa, Latin America, and Asia.  Each of these groups could emphasize the analysis of groups that are endemic or especially diverse in their regions.

Use appropriate languages in each region. 

Regional specialists can add geographical data (i.e., distributional data) to the list.
Analysis of regional and local barriers and gaps.

Promote national involvement by targeting families which are more important regionally because of endemism, or threat status. 

	Resource problems e.g. access to literature, specimens including types
	Need assistance e.g. micro-grants for photocopies, images, travel

	Awareness of existing expertise - who can help?
	Publicise list of experts and people willing to assist with checklist production.

	Retirement issues
	Ask retired specialists to review drafts, not to compile lists

Prioritise production of draft lists to take advantage of expertise while available

	Large taxonomic groups (families or genera).  Checklist compilation is hindered by the sheer size of the task and the time necessary to complete it.
	Coordinate a working group or international ‘family’ project, dividing  responsibilities amongst specialists and seeking funds

Publicise which are these ‘problem’ taxa, to encourage new initiatives

Seek funding for workshops

Prioritise those taxa most in need of increased attention

	Review /Validation of data
	

	Review should be as comprehensive as possible (taxonomic and regional)
	Wide accessibility of draft checklist can help solicit feedback. Comments need to be captured and fed back to compilers.
Lists should be provided with some geographical component (general distribution of each name) so that they can be analyzed regionally.

	How to incorporate comments from several reviewers?
	Develop on-line review tools

Must be clear what comments are being made, e.g. by using word processing tools such as ‘Track Changes’, or even by sending hard-copy comments back to co-ordinator

Way of capturing review comments will depend on stage of review and reviewer’s resources or preferences – may need to send draft list to only one or a few reviewers at first, and wait to send later versions to wider pool of reviewers

Conflicting opinions can be kept as annotations or as an alternative view to a default view of taxa recognised if consensus is not reached.

	Need to give reviewers acknowledgement
	Ensure authorship attached to entry (both taxonomic and regional contributors /reviewers)

Encourage recognition of input by institutions (may need hard-copy or CD-ROM publication to achieve this)

	Need to give reviewers support so they have time to review
	Micro-grants - need idea of costs involved

Remote editing (e.g. Berlin model http://www.bgbm.org/biodivinf/docs/bgbm-model/software.htm )

	No specialists prepared to review
	Regional or smaller taxonomic groups identified.  
Publish draft anyway

Micro-grants may help - need accurate costs

	
	

	Synthesis and Co-ordination
	

	Competing taxonomies
	Active co-ordination - micro-grants to fund workshops to reach consensus
Software to allow alternative taxonomies (different taxonomic or regional opinions, e.g. Berlin model http://www.bgbm.org/biodivinf/docs/bgbm-model/software.htm)

	How to make best use of regional resources (data and specialists)?
	Use software to integrate/link datasets

Use software to allow specialists to work on the same list

Out-reach programme to increase awareness of this project and to ask taxonomists in all regions for input 

Check recent literature and loan requests to find possible contributors

	How to make best use of existing international resources (e.g. IPNI, Index Herbariorum, Species 2000 metadatabase)?
	Provide service, e.g. ‘start-up kit’, to working groups /co-ordinators

	Bring existing data into checklist format
	Could be done by a non-expert and subsequently reviewed

Make sure that each draft dataset has source reference attached to each entry

	Finding co-ordinators
	Seek active volunteers (make sure there is no duplication of effort)

If a problem, then non-expert to draft a checklist from literature, and subsequently attract a co-ordinator and working group to review

	Recognition of those involved in the compilation process
	Lobby for citation of databases

Ensure authorship is attached to entries

	
	

	Dissemination
	

	Lack of acknowledgement for database publication (causes: e.g. problem of unstable URLs), prevents prioritisation of making the data widely available
	CD-ROM publication (with a booklet?) as a way to satisfy ‘product-in-hand’ mentality about citation

This may be a transient problem: much work right now by publishers towards electronic publication and issues of persistence and archiving of versions

	Intellectual Property Rights issues
	Need to clarify terms of use of data (if sub-licensing to third parties: they must keep indications of credit and must not be a commercial user)

Need clear agreements (formal or informal in style) with contributors

Need clear acknowledgement of contribution by each individual

Hard-copy publication of taxonomic changes should be encouraged in concert with the electronic checklist

	Reluctance to publish something which is less than perfect
	Encourage release of data as working list for limited release initially to working group /reviewers

Need clear statement of data quality (reviewed, not reviewed, etc.) – attached to each entry and as a list of families 

Need to capture any feedback 

Promote value of feedback to data providers in improving the quality of their original dataset

	Perception of checklist – how do we ‘sell’ it?
	Need to market this to users 



	
	

	Maintenance
	

	Long term maintenance may require institutional support
	Institutions take on responsibility (where possible) for a defined period, e.g. 5 years

Need to consider how to maintain and enhance databases in longer term within the botanical community (‘passing on the baton’)

Use Catalogue of Life model of maintaining and enhancing datasets for presentation to users. Details of maintenance will depend on whether the data are in a single database or a distributed database 

	GSPC and checklisting not regarded as core business of institution
	Additional funding for this activity (to employ staff and to attract matching grants)

Publicity and acknowledgement for participating institutions – need to see logos when searching the checklist

Institutions need visibility. 

Global Partnership for Plant Conservation may provide publicity for members /contributors

Persuade institutions that they have a valued contribution to make

	Network of expertise needs to be maintained
	Will rely on active individuals and institutions



	Need alerts about new taxa, who is active in a group, new lectotypifications, changes in family limits /views, etc.
	Role for IPNI – updates could be automated – ask for comments on what updates would be useful 

Contributors could provide useful feedback to IPNI or checklist compilers
Need for careful data-validation before incorporation of any suggested changes

	Need to maintain quality of data
	Regularly peer-review the data

	
	


Conclusions
A. Metadata 
1. The table (Table 1) listing plant family metadata: species numbers and current status of checklist coverage needs to be made publicly available on the internet.  This will help focus effort and identify gaps in coverage which need to be addressed. GBIF have expressed interest in making this table accessible on line and providing a feedback mechanism.
2.  The maintenance of this metadata needs to be further explored.  Issues to resolve include:


a. The workshop identified individuals who may be willing to assist checklist production of particular families.  These individuals have not yet been contacted and therefore their names cannot be included in the publicly available list.

b. A metadatabase should be linked to a feedback mechanism so that potential contributors can identify themselves and their willingness to assist in checklist production.  This will help ensure an open and inclusive process.

c. Although a basic metadatabase outlined in 1 above can be produced as a result of this workshop, funding or volunteers are required to contact experts to ask if they are willing to assist in checklist production and be identified in a widely accessible document.  This information will need to be regularly updated.
B. Content
1. Three large families, Asteraceae, Malvaceae and Melastomataceae, containing nearly 10 % of vascular plant diversity are a high priority for checklist production if Target 1 is to be met.
Pteridophytes and allies are the biggest group of non-flowering plants not yet covered by a complete checklist (15,000). This may be a potentially fundable project

2.  Small families with less than 100 species are unlikely to attract funding for checklist production.  They could be dealt with in two different ways:

· Include as part of a clade or order by whoever is compiling the larger families of that clade/order.
· Compile several small families altogether with a list of their species drafted by someone and then confirmed/reviewed by regional experts.

IOPI (www.iopi.org) is willing to disseminate small families contributed by someone who is willing to prepare a list for such a family but who does not want to manage that list on the Web.

3. It is important to maximise the participation of regional expertise.  Regionally endemic families can be compiled with expertise from that region.
C. Overcoming barriers
The publication of the meta-database (Table 1) will facilitate greater involvement of existing expertise in Target 1. 

Many of the obstacles preventing progress towards Target 1 of the GSPC could be overcome with small amounts of targeted funding.  Such ‘micro-grants’ could be used to convene workshops to reach taxonomic consensus, facilitate review or broader participation.
Large gaps in taxonomic coverage, such as the Asteraceae, will require additional funding and co-ordination if checklists to fill such gaps are to be produced. However if the Target is to be achieved by 2010 and preferably earlier, work on large groups such as Asteraceae must begin now.
Checklist production may be facilitated by the development of ‘starter kits’. This could include a database structure for checklist data fields, authority tables of relevant data standards, and a download of relevant IPNI, TROPICOS or other data.  Making draft checklists more broadly available and developing tools for on-line feedback and comments to be made on these drafts will broaden participation.
Without additional funding, co-ordination of progress towards target 1 will remain passive and diffuse.    Progress towards Target 1 can be maintained by spreading responsibilities for co-ordination of particular groups and families; this will ensure that the overall process remains open and inclusive.

Much has been achieved already, with 40% of the initial task of compilation due to be complete by the end of 2005. The Catalogue of Life Consortium and GBIF provide a mechanism for the aggregation of data.  No exclusive rights to data are claimed by such aggregator projects.  It is important to note that major institutions, organisation and individuals are already collaborating and seeking to broaden participation.   One example arising from the meeting was a letter to botanists involved in the study of the very diverse Neotropical Flora, disseminated through the Flora Neotropica project, outlining the ways in which they could contribute to Target 1.  In levering additional funds it is important to illustrate how different parties are working together to achieve the common goal of Target 1.  Several institutions and organisations suggested that they would be willing to seek funding to assist with the co-ordination of Target 1 and the maintenance of the metadatabase.
A draft Species 2000 & GSPC Plant Taxonomic Database Survey Questionnaire was circulated at the meeting. This could greatly assist with the collection of metadata and maintenance of the metadatabase. The Questionnaire includes five groups of questions addressed to each database custodian: (1) General management information, (2) Data credit and databases ownership, (3) Taxonomic coverage and details accepted classification, (4) Presence of the Checklist standard dataset, (5) Personnel and contact information.
The objectives of this workshop were to examine the extent of existing checklist coverage, pinpoint principal gaps, identify barriers and outline the means by which they might be overcome to enable completion in the period. The information collected at this workshop will be useful for many people to make applications to different funding bodies for checklist production.  The workshop concluded that further discussion was needed on how best to catalyse checklist production for particular groups and how to find the funding necessary to complete checklist coverage of specific gaps. 
There is a clear need both to develop new sectors to cover gaps, but also to put in place a vigorous co-ordinating process, such as might be produced by the IOPI, Species 2000, ITIS and GBIF programmes.  
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