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A renaissance of insect morphology - u-Ct and othennovative
techniques

R. G. Beutel, F. Friedrich & H. Pohl
Institut fir Spezielle Zoologie und Evolutionsbgty FSU Jena, Germany

The detailed study of internal structures of insdxgicame unpopular in the last
decades of the #century. However, innovative technological develepts have
given new impulses to insect anatomy in the laatsyand the detailed documentation
of morphological data has high priority in curr@htylogenetic projects with a
combined approach (e.dgeetleTreeof Life). Scanning electronic microscopy (SEM)
is extremely useful for surface structures bupdgential for the study of soft parts is
limited. With the ESEM mode (environmental preskiires possible to examine moist
or even live specimens and it is also very usefuttie documentation of structures of
dried museum material. The use of confocal lasgnriag microscopy (CLSM) allows
a very efficient study of external and internaltéeas of small (or very flat) insects.
CLSM is also a very promising tool for the docunagiain of large series of extracted
insect genitalia. An excellent technique for thedgtof internal features is Micro-
computer tomography (u-CT). It is largely artefiet, the images are perfectly
aligned, and it is non-destructive. Image stacKsigi quality can be obtained within
few hours. The maximum resolution is c. 1 um. Comphbased three dimensional
reconstruction and animations are not only a qualéatiprovement in morphological
investigations, but also very useful for teaching morphology. An optimised ajplicat
of modern morphological techniques allows a vefigieht acquisition of high quality
anatomical data and has a great potential to ingosggtematic and taxonomic studies
with a morphological or a combined approach.



Future trends of taxonom§

Ancient (Museum preserved) tissues and DNA

Matthew Collins
BioArCh, Departments of Biology and Archaeologyivdrsity of York, UK

Preserved sequences of DNA (and even proteins)imaiseum represent and unique
and remarkable store of historically documentedggaphically located material for
future scholars. However, at the very same tism#he costs of accessing this
sequence data fall and new techniques hold newipedior other tissues and other
biopolymers, the samples are being destroyed bgipdlyand chemical processes,
some of which are largely beyond our control.

In this presentation | will consider what we knofattte mechanisms that lead to loss
of information. We still remain remarkably ignotani the fates of biologically
informative biopolymers, both destructive procesaesh as chain scission by chemical
hydrolysis and constructive processes such as ogatlen. Furthermore some
biomolecules may survive in cryptic (hidden or upested) environments of which we
still remain ignorant. Using this analysis | wahnsider future prospects in particular
the extent to which new analytical tools will bdeato take us beyond traditional areas
of research.

Finally, I will discuss the role of modelling of cley processes as a tool for both (i)
predicting the likely survival of biopolymers ang as a means of assessing and
refining our understanding of both the processetecty and to identify optimal
strategies for recovery of biomolecular informatidrwill introduce PrediCtoR a tool
for predicting the likelihood of successful PCR difigation from ancient tissues, and
share ideas for involving the wider research comitgum developing and improving
this prediction tool.
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Tissue & DNA storage and sharing: BRCs networking
Manuel M. Morente

Molecular Pathology Programme, CNIO — Spanish National Cancer Research Centre,
Spain

Golden era for bioscience
We are living a deep and hopeful transformatioGamcer Research and

Cancer Care. This hopeful transformation also appb every biological research
including biodiversity and species taxonomy. Theently available technology for
highthrougput analysis of genes and proteins allow us to do:

e A better knowledge of a single species

e A better knowledge of the species evolution retatiops
It means a change of paradigm moving from macros¢b@™19" century), and
microscopy (28 c.) to Molecular profiling (2% c.)
Current technology allows us:

e Vertical Genomics - All Genes, One Species (ie. HarGenome Project)

e Horizontal Genomics - One Read, All Species (ia-&ale project)
It means some Emerging Applications of high social value: Parasite and disetse
IDs, Endangered Species Control, QA/QC of cellwelicollections, Metazoan entry
into Environmental Genomics, etc. This new fa@Btcreate new necessities.
Technical developments have renewed the needdbrduality tissue samples,
especially when this technology is of increasingaovalue.

e Large-scale molecular studies with large numbersasés

e Homogeneous tissue-sampling protocols for multi-centre studies.

e A new mentality for sharing.

Biobanks

Easy access to biological samples of high qualiy their associated data is,
currently, the main bottleneck for the developmattiological sciences research, and
Biobanks of excellence are the most suitable tootdsolve this bottleneck
Biological Resource Centers consist séfvice providers and repositorieslofing
cells, genomes of organisms, and information relating to heredity and the functions of
the biological systems{(OECD Guidelines for the Operation of Biologicag®urce
Centres, 2007). Following this definition biobarske called to include a wide range of
activities and targets, including: Primary specisj@rimary annotations, pictures,
tissue samples acquisition, fixed and frozen saspebetracted products (DNA, RNA,
proteins, etc.), sequences and other analyticalalad integrated data bases.

Currently we have labeled data on ~ 1.5 - 3.0dnilspecimens in 6000+
natural history collections (sensu lato) worldwids,well as observational databases
(bird counts, etc.). These data have been amassed @00 years, and therefore have
high historical value, but (for the same reasonjtaoe not digital. This means most
are not easy to access -- therefore are not actdaghe “information age” of today,
it would be well if all this could be done digitally.

On the other hand an excess of information is toresuming, is cost
consuming, is “informatics memory” consuming, is not usually used and is a bad
investment. The best solution is interconnectivitylifferent data bases.
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“BRC must meet thRigh standards of quality and expertise demanded by the
international community of scientist and industythe delivery of biological
information and materials”(OECD Guidelines for the Operation of Biological
Resource Centres, 2007). To be operative it isssacg a good balance between BEST
PRACTICES and MINIMAL REQUIREMENTS, but quality magement policies
ares, always, a mayor issue.
Quality Assurance (QA) or Quality Management Sys(@NS):

e Minimize errors derived from the lack of protocols.

e Minimize errors derived from the incorrect use ohtealogy and equipments.

¢ Find and solve weak points in terms of final gyalit
Quality Controls are a part of the quality indigatdout the final goal is not QC policy
or QMS. Both are instruments.
Quiality assurance is fundamental to the succesptration of any biospecimen
repository and includes: Written standard opegaprocedures, Quality indicators and
Objectively Quality goals
The QA/QMS should describe procedures to condutitaatEach Repository should
develop written policies and procedures in a stedided written format that should be
incorporated into a Standard Operating Procedi@@$§ manual.
Quality Assurance is an alive and progressive is$d&thing is so good it can’t be
made better “.

BRC Networking
BRCs consist ofgervice providers and repositories of living cells, genomes of
organisms, and information relating to heredity &hd functions of the biological
systems (OECD Guidelines for the Operation of Biologidaksource Centres, 2007).
Biobanks exist ever since Natural History Museutnsesspecimens and samples, but
the current BRC definition includes...
e Not only tissue storage, but also a series of tutginal protocols that allow
molecular studies of biological specimens.
e Collection, freezing and storage of neoplastic ammtmal tissues must be
considered a routine in the Natural History Museamd related institutions.
e Not only a biologist’s activity but a global institonal facility.
e Homogeneous and suitable protocols for collecti@mdling, storage and use of
frozen samples for research and teaching.
e A professionalisation of the personnel directly wogkin these units.
e Quality assurance and quality controls
e Co-operative tumor bank networks to allow multicerdand international clinical
trials and collaborative studies.
e Being open to share tissue samples with basic pplied researchers...

And networking implies...

e Standardized technical procedures

e A common quality control program

e A well structured coordination office

e Homogeneous ethic requirements

e An open mentality for sharing
Multicentre and multinational PROJECTS are necgs#ameans harmonization of
Technical procedures, Ethic requirements, Inteonatilegal frameworks and common
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Quality Assurance Policies In order to avoid (0 minimize) the intrinsic bias of
multicentre & multinational studies.
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Field work: the need to scale up and adjust to newonstraints
Philippe Bouchet
Muséum national d’Histoire naturelle, Paris, France

We are the first generation of scientists conframh the challenge of documenting
and describing millions of species, while timeuaming out and many species will
become extinct during our lifetime. Other speakatsaddress the question of how
the processes of species recognition and desgeripéin be speeded up, but all efforts
and initiatives are meaningless if the first phafsthe taxonomic work is poorly
organized: even before they are evaluated, anabmddiescribed, taxa must first be
sampled and preserved in a manner compatible wotllenm taxonomical approaches.
It is a frequent misconception that species arelyursy out there waiting to be
collected. Most species are small and rare. Whe&d@#sof the species possibly
remain undescribed, yet most surveys yield at least 80% of already describes. spec
| argue that this is because many taxonomic digtevare the serendipitous by-
product of field work carried out by other discis for other purposes (e.g.,
conservation surveys, ecosystem studies). Fiel& wanducted specifically for
taxonomical purposes essentially remains smalkesaadl low-tech, and... not
infrequently squarely unlawful. This has becomesnable in an age where funding
bodies and academic institutions expect first-wsdigntists to abide with regulations
(for collecting, export/import, and transport okspnens) and expectations (for
capacity building and repatriation of data) of lfwest countries, and such practices are
threatening the future of taxonomy by sending theng message to law enforcers,
conservationists, and the public at large.

For species discovery to sustainably take platieeascale that is pressed on us by the
biodiversity crisis, taxonomists must scale upwlag they are conducting field work
and must learn how to respond to the new conssrainbur time.
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Environmental sequencing
Jeroen Raes
EMBL Heidelberg, Germany

New advances in sequencing technologies bring random shotgun sequéncing
complete ecosystems within reach of smaller lalb®yang large-scale investigation of
the nature and scale of (microbial) biodiversitpwéver, the complexity of
metagenomics data can be overwhelming. Recentlyymavel computational tools
have been developed to unravel ecosystem propstéigsg from fragmented
sequences. In addition, the so-called 'comparatig®mgenomics' approaches have
allowed the discovery of specific genomic and community adaptations to
environmental factors. In my talk, | will discusogress, but also important pitfalls in
computational analysis of large-scale environmesgglencing data.

Points for discussion:
e What is the value (and current thinking) of thecsge concept in micro-

organisms, where lateral gene transfer is rampant and microbial consortia can
be seen as 'multicellular’ organisms?
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Phyloinformatics -- integrating everything
Roderic Page
University of Glasgow, UK

Phyloinformatics, broadly defined, aims to integratese sources of information
about organisms within the framework of their plggay. This talk will discuss

various approaches to integration, including mastayeh as iSpecies.org. The key
role of identifiers for digital objects is discuds@nd examples given of how

identifiers for the same organismal names in défifiéidatabases may be combined. The
talk will argue that the best strategy for speedipgntegration of biodiversity
resources is to adopt a framework similar to Cre$siRy, which underpins the digital
publishing industry. It will also argue that theickest way to harvest information for
integration is large scale data mining.

Points for discussion:

e Unique, resolvable identifiers for digital objects
e Services for resolving and linking objects
e Text mining
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Uniting supertrees and supermatrices to derive thé@ree of Life
Olaf Bininda-Emonds
Institut fir Spezielle Zoologie und Evolutionsbgty FSU Jena, Germany

In our efforts to derive the Tree of Life, the stupse and supermatrix approaches have
been cast as competing strategies for phylogenetic nder€ertainly, the analysis of
primary character data (supermatrices) versusohifie trees obtained from those data
(supertrees) each has distinct advantages and thedsethpear mutually exclusive at
first glance. In this talk, | will argue that iratiappearances are deceiving in this case:
the respective advantages to each method are lgataaiplementary, such that their
combination might prove to be the most profitaltitategy for a large-scale assault on
the Tree of Life. To this end, | initially reviewe supertree and supermatrix
approaches as well as their respective strengthsvaaknesses. | then examine how
their strengths can be combined in a divide-andyaenframework to help solve

really huge phylogenetic problems. Under this frenord, supertrees will evolve into a
computational tool to potentially increase the s@ad accuracy?) of large-scale
supermatrix analyses rather than being the enduptard the phylogenetic analysis. |
conclude by exploring the feasibility of a divideeaconquer strategy and what
characteristics are needed for it to represenalamgrovement over conventional
search strategies.

Points for discussion:

Taxonomy:
e what are the respective roles of morphology and molecules in taxonomy?
e what is feasibility of establishing a common staddar morphological data
(as a prelude to setting up a morphological dag)Fas

Tree of Life
e how complete does the Tree of Life need to be?
e does a Tree of Life exist for prokaryotes / hovateommodate groups without
atree?

Bioinformatics and databasing
e establishing global standards / exchange protdoolsioinformatics /
phyloinformatic databases
e how to coordinate international efforts to reduegetition and redundancy?
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Developments and Threats in Taxonomic Research: aiBimary from
Statements by Leading European Taxonomists and Phygeneticists

Klaus-Dieter Klass
Museum of Zoology Dresden, Germany

As a preparation for this meeting, 20 leading Eeeoptaxonomists and
phylogeneticists were invited to submit a 2-pagg¢eshent about the situation of
taxonomic research in their countries and in gén&here are many positive
developments, such as the formation of societigesenting all systematic
disciplines, increasing networking on the Europaad global levels, continuous
improvement of data-basing, use of DNA data in texoy, and non-invasive methods
of morphological study and gene extraction. However, there are also many tareat
taxonomy in the strict sense: The number of permigpesitions is declining,
contrasting the increasing amount of tasks and methodological aspecsnointéx
work. Taxonomic education at universities has giptost ground, resulting in less
scientific "upgrowth”. There is competition for phnd (wo)manpower with e.g.
molecular phylogenetics. There are financial profd¢o ensure accessibility of
expensive new methods to the majority of taxonomists. Evaluation criteria widely
applied throughout science, such as ongoing inmmvaind the "journal impact
factor”, massively direct (wo)manpower away frondliganeeded taxonomic routine
work. The taxonomic "amateur" scene is also deargasd suffers from increasing
costs. Another noteworthy development are suggestd new, more phylogeny-based
nomenclatural systems as alternatives to the Lmoea.

Points for discussion:

e How to get rid of the Journal Impact Factor (IF)eamajor criterion for
assessment of scientific work? What could be a mgéurl alternative criterion
to the IF, and how could that be developed, dissated and established?

e How to moderate the innovation criterion and inseesfunding for long-term
routine taxonomic work?

e How to develop programmes for recruitment andahgiducation of young
systematists prior to their study? How to disseminate information about
opportunities?



Future trends of taxonomg4

New sequencing techniques
Miguel Alvarez Tejado
KAM Sequencing Iberia, Roche Applied Science, Spain

Deciphering the sequence of DNA has been one ahths important topics in

modern biology. For more than 20 years one teclyyahas dominated the field,
Sanger technology, with the Human Genome Projenglibe main driver of this
technology. However the Sanger technology iststdlcostly, time consuming and
labor intensive to meet the current demand for D¥¢4uence information, that is
growing in an unexpected speed. Some technologis lbroken the barriers and have
reached the market. During this talk the 454-Radtpiencing technology will be
presented from its fundamentals to applicationsrtidg with a general overview of

the technology (100 times faster than Sanger and uttirh®s more economical)
and presenting just a few examples. Of the puldistpplications, because the fields in
which is being used is really impressive, includivigple genome sequencing,
sequence variation studies, comparative genomt®@aolution and many more.
During the talk the new hurdles these new technologiesitaoelucing in the scientific
community and the future developments in speedieficy and throughput will be
also presented.
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Zoobank and Zoological Nomenclature
Ellinor Michel

ICZN Secretariat, NHM London, UK
ZooBank — the concept

An open-access register for all scientific namearofmals
Formally proposed: Nature 437: 477 (22 Septemb@bR0
Initiated online (www.zoobank.org) August 2006

Rapid description of biodiversity facilitated

Similarities to the Genbank Accession Number system
Taxonomists as ZooBank builders and primary stakiens

Why do we need it?

“Visibility” of animal names and nomenclatural acts
Completeness of the animal species database
Code-compliance of all names and acts

Quiality control

Facilitation of “true” web taxonomy

Universal availability of descriptions

ZooBank — launched in January 2008!

Points for discussion:
ZooBank & the future of zoological nomenclature:

e Should registration be mandatory?
e How tightly linked with peer-review and taxonomic process?

e Will authors populate ZooBank or will it requiresastance from
external sources?
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Zoological nomenclature: some urgent needs and prédms
Alain Dubois

Muséum national d’Histoire naturelle, Départemeat®ystématique et Evolution,
Paris, France

Biology is now facing a new paradigm, which reséitsn the confrontation of the
taxonomic impedimentith thebiodiversity crisisDubois, 2003, 20d§. The “grand
biological challenge of our age” (Wheekdral, 2004) is to speed wpnsiderablythe
collection, inventory and description of the liviagecies of our planet before they get
extinct. For this work, taxonomy needs to havecedfit tools, one of which is the set
of nomenclatural Rules that allow having a singeanmon, simple language for the
designation of taxa all over the planet. DifferBuoiles exist for different groups of
organisms, but | will focus here on the zoologiCadde(Anonymous, 1999).

The currenCode although not “perfect”, relies on sound and sbbdes that
make it fully appropriate to play its role of a ¢pterm reference system for taxonomy.
This nomenclatural system has been in force forenttwein one century and followed in
millions of publications, and it has successfullijppted to the successive taxonomic
paradigms from the typological “Linnean” thinking the current “phylogenetic” one.
Under theCode allocation ofhominato taxarelies on amstensionakystem using
onomatophoregname-bearing types). This makes @wleatheory-free
nomenclatural system allowing the unambiguous nomination of taxa within any
taxonomic system, be it “phylogenetic” or not — in contrast withpasgible
alternative systems (e.g., theHylocodé&) based orintensionaldefinitions of nomina
that are meaningful only within a given taxonomicgaigm. Nothing would be more
detrimental to the “image” of taxonomy among scesnthan the long-term parallel
persistence of two nhomenclatural systems basedaamipatible philosophies and
entailing profound differences in the way nomina @efined and used (Slugtal.,
2004). If acceleration of the taxonomic inventofyle vanishing species of our planet
is acknowledged as a primary urgency, all othetgyt@wever “interesting” they may
appear from a purely theoretical point of view, matrhave the same priority. Any
project of introducing a new nomenclatural systemefgace the current one is bound
to divert an enormous amount of time, energy andeydrom the basic aim. For this
reason, such a project should not be encouragethélontrary, it seems justified for
taxonomists to support all suggestions for betten@enclatural Rules under the current
Code in order not to upset the current nomenclaturerganisms but also to make the
Codemore efficient and less vulnerable to criticism.

A great strength of th€odeis that most of its Rules aaitomatic in usgthus
allowing any two taxonomists on both sides of tlaet to establish the same valid
nomen for the same taxon without recourse to anynaittee, board or court. This
automatic way of functioning of théodeshould be even strengthened, particularly in
limiting the use of the unclear concept of “usaff@ibois, 2006) to very specific
cases — i.e., to nomina widely used outside the specialised world of taxonomists.
Making theCodefully automatic, except in rare situations, worgduire from
taxonomists to adopt a less “dramatic” or “pasdi@heelationship to nomenclature,
understanding that nomina are just neutral, “meanirglassls for the universal and
unambiguous designation of taxa under a given t@xgn not descriptions, theories,
stories, or self-glorification of their authors.

In the recent years, the International CommissioZaological Nomenclature
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(ICZN) has largely focused its attention and eHam theZoobankproject. This
project is very promising and exciting, but it wilbt solve all the urgent problems
currently facing nomenclature. It also raises aeraiof problems of different
magnitudes, both theoretical and practical (Dubois, @0@Yhereas the creation in
Zoobankof a huge nomenclatural database will certainlabvery useful tool at the
service of all world’s taxonomists, time is certginot ripe to modify the Rules of
availability of nomina by imposing registration méw nomina irZoobank
Avalilability of nomina should remain attached t@eapublication, but voluntary
registration of new nomina idoobankshould be strongly encouraged.

On the other hand, several other important changeg @dtieare needed in
the years to come. Most of them are made urgettidpressure exerted by the
projects of alternative nomenclatural systems. &hmesjects often start from real
guestions and problems, but propose inadequateés@ulgnoring these questions
and problems might encourage a significant numbe@mnomists to “leave” the
Codefor these systems, which would have a disastrfiasteon the unity and
efficiency of taxonomy.

The first problem is that in zoology ti@deonly covers part of the
nomenclatural hierarchy as it does not regulatetireina of taxa at the highest (class,
order, etc.) and lowest (variety, form, etc.) ranksere exists no theoretical
justification of this incompleteness, but the latiecomes very problematic in our
epoch where many new cladistic analyses are rdguylerduced and entail important
taxonomic changes at all levels. This problem cleanlystitutes a strong weakness of
the Codecompared to alternative proposals, and it hasrheaargent to expand the
Codes coverage in order to include all nomina of taxall ranks (Dubois, 2005d,
200@-d, 2007a-b). If this is not done, authors will continue teeubeir “opinions” and
“tastes” to coin or choose nomina for higher taxa: the tiaguthaos may soon
become impossible to manage, except through thefus® called “usage” which in
many cases is simply the use by some “importarttias of their “authority” to
promote “their” nomenclature. At a time where tasuty, through the development of
phylogenetic methodologies allowing scientific refutation of hypotheses, hakylarge
got rid of the “argument of authority”, it is in&sting, but not very positive, to see its
resurrection in the field of nomenclature. At thevést level, unlike in botany, the
Codeforbids the use of additional ranks between subg@md species-group, and
below subspecies. This is also unjustified thedlsichut is has the negative
consequence that low-level units, disclosed e.gphyyogeographic analysis, cannot
be named and included in official lists or othettsedealing with conservation of
threatened taxa.

Several other points of th@oderequire changes, sometimes small, sometimes
important. These include the way to quote nomin#) ar without the author’'s name
(Ng, 1994 ; Dubois, 20@8, the criteria of availability of specific nomiras concerns
the deposition of name-bearing types in permanefeations (Dubois & Nemésio,
2007), the distinction between different kinds dbsequent spellings of nomina
(Dubois, 1987, 2003, some Rules dealing with secondary homonymy (Bd®95)
or familial nomenclature (Dubois, 2085 It has become urgent to clarify the hierarchy
between the two competing fundamental principles on wihie€odecurrently relies
(priority and “usage”), as the current ambiguityngortant and harmful (Dubois,
200%c: 426). Finally, it would be very useful to modiyastically the presentation of
the Rules in th€ode as had already been suggested (unsuccessfulDupyis
(1984). The argument stating that tbede in each edition, should be modified the
least possible in its plan, the numbers of Titled Articles, and the proper writing of
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the Rules, in order not to “disturb” the zoologstiso are “used” to the preceding
version, does not hold. This plan is not good, imwaahy articles are not clear, as
testified by the numerous errors of interpretattbe, correction of which requires long
useless discussions (Dubois, 2008007-c, Dubois & Nemésio, 2007). An

important modification of the plan should be thought of, along the following lines : (1)
present first the Principles (as in the botanicale), then the major Rules which result
from their implementation, before entering the dgtéhe secondary rules, the
exceptions, the examples and the recommendati@gresent clearly the Rules in
three distinct parts corresponding to the threedi$” of the “nomenclatural house”
(Dubois, 200a-d): availability, allocationandvalidity of nomina ; (3) care for the
absence of contradictions between the articlest@@lossary; (4) care to establish
anindexmore complete and explicit than in the currensiar.

Preparation of such major changes in@oelecould not be done quickly in a
few months and by a limited group of persons. ¢usth involve the contribution of all
interested zootaxonomists worldwide, whether ormeinbers of the ICZN, as the
Codeis the collective property of all zootaxonomistisanagree to follow its Rules.
The final decisions should be taken collectivemcratically, by a vote during a
world congress of zoology or using another medisuch as internet. In the end, a
drastically modified text, incorporating the chasgeiggested above, would provide
the Codewith a strength and clarity which would make ituarprecedented tool at the
service of all taxonomists who will be involvedthre inventory of species in the
century to come, which will be crucial for our knledge of biodiversity.
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From field records to a sustainable taxonomic knovddge base: new
approaches and opportunities for efficient biodivesity inventories

Christoph Hauser

State Museum of Natural History Stuttgart, Germany
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DNA taxonomy
Alfried P. Vogler
Imperial College London and Natural History Museurandon, UK

This talk will outline the principles of DNA taxonty and recent progress in this

field. 1 will also show how this is useful to ottereas of taxonomy, in particular DNA
barcoding, molecular systematics and cybertaxono@wrrent research priorities
include improved data banking and analysis toolslexcollection efforts of poorly
studied faunal assemblages are needed to complemeanhderstanding of biological
diversity and its evolution. This ties in with theed for renewed efforts to establish a
Tree-of-Life research programme at the Europeagi.lev

Points for discussion:

e Faunal assemblages and biodiversity surveys using DNA taxonomy.

e Development of analytical tools for linking DNA taxomy and
cybertaxonomy data.

e Building a Tree-of-Life research programme.
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DNA sequences in taxonomy: empirical performance,pportunities,
and pitfalls

Rudolf Meier
Department of Biological Sciences, National Uniugref Singapore

DNA Barcoding and DNA taxonomy continue to attracich interest in biology, but
much of the discussion is theoretical in natureeteuse 49,841 GenBank COI
sequences for 14,058 species of Metazoa and caCB08equences for approximately
90 species of Sepsidae to address five questiang espirical data: (1) What are the
identification success rates of DNA barcodes ackbsi;zoa and how will rates

change as complete barcode databases become /A{apFor how many species is
COl diagnostic once intraspecific variability i&éa into account? (3) How long

should COI barcodes be? (4) Is COIl more suitablspecies identification than other
mitochondrial genes? (5) Can DNA sequences be tasestimate species diversity
and/or species limits? The empirical data reveat ¢hven short barcodes (300-400 bps)
and barcodes from mitochondrial genes other than COYiedd high identification
success rates. However, the latter require neapledenspecies coverage which is
difficult to achieve for diverse taxa. Algorithmarfclustering sequences can be used to
estimate species diversity, but many sequenceetctidisagree with the species limits
as determined by traditional techniques.
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Initiatives for Improving Systematics: Attitudes, Impediments and
Opportunities

Diana Lipscomb
George Washington University, Washington D.C., USA

The National Science Foundation (NSF) funds mosiclkeystematic research in the
United States although some is funded by privatedations (e.g., Sloan Foundation).
In the past fifteen years several important new [i&fgrams have been initiated to
improve the quality and quantity of all areas afteynatics (taxonomy, species
discovery, and phylogenetics). The goals and sseseof programs such as PEET
(Partnerships for Enhancing Expertise in TaxonoA¥pL (Assembling the Tree of
Life), RevSys (Revisionary Systematics), PBI (PtangBiodiversity Inventories),
BS&l (Biotic Surveys and Inventories), as well be traditional Systematic Biology
granting program are admirable but much remairmetdone. Changes in technology
and improved methods for gathering morphological @olecular information have

led to interesting, but controversial, proposalsways to continue to improve our
science (e.g., DNA barcoding, Morphological OntglpgWhether these proposals
provide opportunities or impediments to the scienfcgystematics remains to be seen.
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an overview of taxonomy in Europe
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Current state and main challenges of taxonomic resech in Portugal
Dora Aguin Pombo
Centre for Macaronesian Studies, University of MealeMadeira, Portugal

Portugal is part of the Iberian Peninsula, whicthesrichest area of occidental Europe
in number of species and endemic species of vatieband plants. In addition to this,
the archipelagos of Macaronesia (Azores, Selvageddviadeira) are of particular
interest because they hold one of the largest ntsyd§eendemic species of the UE.
However, despite this biological interest, problemtaxonomic research are clearly
more acute in Portugal than in other European cmsnflhe current state of
taxonomic research in Portugal cannot be understood without taking into atteunt
fate of national musei.

The true interest on taxonomy especially in butdwatural history collections
began in the XIX century related to the Portuguwegension in Africa and South
America. Colonization of new territories neededkhewledge of the flora and fauna
along with other information on geology and carsqary necessary to conquer these
vast and far territories. The Museum Bocage founddd@58 was the institution
responsible for this. This Museum sent collectors to the new territories and organized
and compiled large samples from the flora and fafrihe new colonies. Many
taxonomic works on plants, birds, fishes or reptiflem Africa and Brazil have been
produced by Portuguese taxonomists based on these collections. Despite of this
interest, the financial support was insufficienti&velop within the country a museum
equivalent to the high standards of those pregehiatime in most European
countries. In fact the most flourishing period aflbgical collections lasted only for a
very short period. Due to political disinterestllections soon were left to deteriorate
and later in 1978 with the fire of Museum Bocage almost all histaratkdctions
disappeared. Most collections existing today arsiy®ased on recent material of the
last half century which began with the new univiesiand laboratories founded in that
period. As a result of this there is no referenagomal museum or institution with
high standards on taxonomic studies as in mostfeam countries.

Today, most important collections are based on plants and micro-organisms while
animal collections are very much small and parédylfor diverse groups such as
insects are still very scarce. The lack of straadition on taxonomic studies with
limited collections and very reduce literature sasrrepresent major handicaps to
develop taxonomic studies. In fact the developnoétéxonomy in Portugal is far
behind other European countries. The main incorver@s to taxonomic studies
especially if we take into account animals andipaldr diverse groups such as insects
in my opinion are the following:

- Financial support and political interest. This has been the key problem in the
past and is also in the present. There has bemhgtessure to switch
proposals on basic research to more applied technical studies. In fact today
there is almost no financial support and interest on taxonomic projects, grants
to train new specialists or support to participataternational meetings.
Taxonomic studies are considered “old fashion” beeat is very difficult to
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find financial support and more difficult even to publish resalisnpact factor
journals. An example of the limited political inést is GBIF. Portugal despite
of signing the GBIF agreement in 1999, so far thguguese node has not
been implemented. There are also very limited natisources to apply for
financial support. Basically the unique sourcegplg for support is the
Portuguese Foundation for Science and Technology (FCT).

Positions to taxonomistsPositions to taxonomists are absent. Many musea
have no curators and many universities have ndiposifor taxonomists ex.
many large universities have no entomologists.

Taxonomic institutions. There is no reference institution (museum) with high
standards and long tradition on taxonomic studisst existent musea of
natural history (4) have few collections which imshcases are not actively
studied. Many often they are not properly organiaed preserved due to the
lack of sufficient curators. The insufficient findal support and political
disinterest have been traditionally the two maiwbpems responsible for the
abandonment of collections.

Limited available collections Most collections are small and usually narrow
in scope and are deposit at universities and uteitand have no full time staff
as curators or technicians. For some diverse grasjissects, curators and
collections are almost absent. Usually collectidasot include holdings of
type material and reference collections are alfeemhost groups of animals.
Due to the absence of appropriate conditions, nspegialists when become
retired donate their private collections to foreigstitutions. In addition to this,
many existing collections have not been digitaliaead information concerning
their holdings is not available on the web. Natlamordination among
institutions with collections is absent.

Taxonomic literature. Very limited taxonomic literature, recent and o&h be
found in national libraries and even relevant dassbex. Zoological Record
are absent in most institutions or if present acemplete. Even this scarce
taxonomic literature in most cases is not cataldglectronically being very
difficult to know the holdings of a particular [dmy. Due to the lack of
financial support and political interest, theraliso a constant reduction in the
number of librarians to attend researcher’'s deméordsopies. The few
national publications on taxonomy are not adequaigbported and struggle
for survivorship.

Infrastructures . Most useful infrastructures ex. scanning micrpec@®NA
analysis, etc. are often dispersed in many ingiitstwith no tradition on
taxonomy. These problems are more relevant foarekers in ultraperiferic
areas of greatest diversity as Azores and Madeliare resources are very
scarce and travelling to mainland is insufficierfthanced.

Universities curricula. There has been a constantly reduction of taxonomy i
university curricula in favour of more fashioneddstareas. Due to this and the
lack of grants and positions, students becomemésiested in taxonomic
studies. This along with the reduced taxonomic supplifficulties in getting
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taxonomic literature, lack of basic studies asafépifaunas, checklists, etc for
the whole country, necessary have not help to train new specialists.

Main challenges

1.

To stimulate and to support economically taxormpnojects through time
especially those which aim the elaboration of maxonomic works
(checklists, catalogues, etc.) on flora and fauneng especially attention to
those that use internet resources and digital meamske the existing
knowledge available.

To support economically the training of new studan taxonomy and
especially to support part of their studies abroad.

To gather national collections/institutions focused on taxonomy iticnah
network and support informatization of biologicallections ex.
implementation of GBIF and facilitate the collakitya with foreign
institutions.

To integrate and reshape the aims and scope @ilsting collections and
make positions to full time curators and technisianpporting economically
the training of these and the infrastructures reargsto achieve high standards.

To establish a network of national taxonomists support it economically to
organize regular meetings or workshops necessasofmose universities
curricula, establishing collaborations with foreigstitutions on the study of
Iberian flora and fauna particularly with Spairg.et

To support economically the access to on-linertaric literature and also the
utilization of informatics technologies needed igitdlize library catalogues
and to promote collaborative protocols with foreidpnaries to obtain copies of
journals absent in Portugal.

To establish a national observatory or similathenflora and fauna which
maintain informed politicians on the current staft&nowledge, needs and
problems in order to help them to establish nevitipsl
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Taxonomy in Germany
Dirk Ahrens, Michael Balke
Zoologische Staatssammlung Minchen, Munich, Germany

Despite the fact that Germany is a nation withrey lradition in taxonomic research
and tremendous collection resources, taxonomysageatific discipline is in decline
and professional taxonomic expertise is in moddsieither already lost or “at the
verge of extinction”.

- While meaningful statistics related to these issuresvery limited and
little meaningful yet (e.g. G(lobal) T(axonomy) iifative) Germany \yww.qti-
kontaktstelle.dg Haas & Hauser 2005, ODE 5, Electronic supplensdd), the above
point has been widely recognized in discussions and formally disseminated in the
background information pages for a nationwide d@titie addressing this loss of human
resources in taxonomy (www.taxonomie-initiative.dg)ese discussions have
definitely benefited from a union of all biologicgystematists in the ‘Gesellschaft fur
biologische Systematik' founded in 1997. This GerffRro-Taxonomy Initiative” is a
public call to governmental institutions to suppastonomy by establishing a number
of new university professorships or chairs focussethe field of taxonomy, as: 1)
there is not a single zoology chair left in Germémgussing in taxonomy; 2) most
biologists currently trained in Germany have no advdi@gonomic expertise any
longer; 3) training in taxonomy has almost entifeden shifted to the natural history
museums; 4) this lack of expertise means that Geyrfeces the risk of losing
expertise to implement international treaties saglCITES and FFH.

Programs such as the US PEET or Tree of Life aremioardly fundable
through the German Science Foundation or otherigpabbprivate German funding
agencies so that in fact only a major initiativaded directly by the government could
seek to counterstir the loss of taxonomic expeltisearly recruiting students, offer
highest quality taxonomic training at universitiaagd most importantly secure
taxonomists positions as well as create new ones.

However, the situation of taxonomy in Germany imptex and not from all
aspects 'that' negative. The federal organizatidhe country resulted in the fact that
instead of one central institution we have sevaraller museums that are rather
spacious, allowing collections to grow, and staffeth technicians and researchers.
Some of them received new modern buildings for natustory collections in the last
decades, often with air-conditioned collection liies, a guarantee for good future
preservation of specimens. Their almost evenidigton over the country's territory
is a fact that might have promoted “Amateur” taximyowhich is still comparatively
strong in Germany. Here exist already structuresational level, which EDIT
invented for Europe. Under this apparent currgnagon, some more recent
developments pose additional threats to the sureiviaxonomy:

1) The 'newly' established modern buildings of ynewmllections were
designed by architects to often according to urmeasle standards instead of
practicability with the result that working coststiese buildings are generally by far
higher than institutional research and collectianagement budgets, pressing
strongly on research budget.

2) Funding in general is increasingly managed orpsan level rather than on
communal, regional or national level. Under thtsation of increased international
competition there is a general idea and tendensyrérgy among German research
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institutions and museums, from networks to entigdns® This might help to save
institutions. Maybe. Risks of these fusions asueed: the loss of the territorially
distributed competence and the reduction of petsd)dn consequence of increased
external funding, the high pressure for efficiemcy 'high impact' research potentially
makes employees of these institutions less focusseleir responsibility to the
amateur taxonomist community and the collectiorettgyment. In fact, typical
taxonomist’s positions at museums were in the gasade sometimes replaced with
scientists whose profile would rather suggest aaraat the university or, that these
positions were cut due to short institutional budgBrograms like GBIF had only

little effect on this topic.

Since Linnaeus amateurs have been major contribtddaxonomic revisions,
museums collection development, faunistic data collections (mapping not plot-like
exploration), and red lists. However, taxonomisetngs reveal that hobby
taxonomists getting less and older, while very f@ung amateurs enter the scene, and
the experienced ones inevitably get fewer and felw@manage earth's biodiversity
also with morphology based taxonomy at presentadsalin the future means:

1) not to keep alive only amateur taxonomy butdekit a ‘'mass' science
(remember: good taxonomists are needed not onlakumomy and systematics but
also faunistics, nature conservation and ecolo@ice the current decrease of hobby
taxonomists is not only the result of lacking ietgror less stimulus from the
professionals, but also a consequence of the ginateve nature managing legislation
regarding the collection of scientific specimend #re socio-economical situation
throughout all Europe in the last decade(s). Thls® amateurs need chances to get
helped by funding to manage the access of muselletttons and libraries, and e.g.
to be able to effort the growing mailing costs. $dums should be careful in asking
desk charges for accessing their collections regattie long-term effects in the
scientific community, excluding maybe not only aewat but also the developmental
countries to develop expertise in taxonomy.

2) to not stop in the elaboration of new original data (DO FEEYNS)!

During last decades not only in Germany fundingesgd entirely collection based
revisionary taxonomy. Funding for e-'taxonomy' hasn much more successful in the
last years (as it looks modern) but highly skitedonomists should not get kept busy
in digitising types, references or literature farimaginary audience for survive.

! Note that even Europe's leading, largest and amiite natural history museums have at least for
some | not many organism groups comparatively warnomic communities in their countries.
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My view on the current state and main challenges ddxonomic
research in Europe and Spain

Miguel Arnedo
Departament de Biologia Animal, Universitat de Bdoma, Spain

Taxonomy is a hardcore science that underpins ofdke research conducted on
biodiversity. As a scientific endeavour, the mamsof taxonomy are to delimit,
describe, classify and name lineages originatexzlititrout biological evolution. Species
are testable hypotheses amenable to further caabbo. Taxonomy has been
commonly misinterpreted as an exercise of puretifiigation by both society and the
other scientific disciplines. Identification is merely one operative agfiéakonomy.
Identification tools are deliverables produced dxonomy yet they do not constitute its
main epistemological content. Interestingly, otb&ences with stronger technical
contents, like molecular biology or genetics, hageer been regarded as purely
operational procedures. The misinterpretation xdt@my as identification has had
devastating effects for this discipline, compromgsits development and placing its
future at a stack. For instance, taxonomy has bregnently regarded as a hobby more
than a science and hence it has not been valusd essential resource for society,
which has resulted in a chronic lack of public angigie funding. The current
biodiversity crises, this is the accelerated |Iddsiadiversity as a consequence of human
activity, has put taxonomy back at the front line. Taxon@ran essential tool for
cataloguing life, but the methods traditionally di$g taxonomist are unable to cope
with the humongous work that lays ahead before mapbcomponents of biodiversity
are gone for ever. The term taxonomic impedimesth®en coined to describe such
limitations. Fortunately, important technical adeas like Internet, imaging or molecular
tools may seed up taxonomic procedures and faliluitimate goal of cataloguing all
life on Earth before it disappears. However, lattuading is still the major Damocles
sword hanging on taxonomy’s throat. While the slgetof funding has been already
recognized as the major limitation for taxonomiakvby most developed countries, the
strategies implemented to overcome such limitadiffier greatly among these countries.
The United States pioneered the recognition of #erkle of taxonomy in the verge of
the current biodiversity crises, and designed $dcinding programs, through the
National Science Foundation (NSF), to encourageares on taxonomy. These
programs focused primarily on, first, the trainimfga new generation of taxonomists
with ample knowledge in standard principles of taxmy but also trained on molecular
and imaging techniques (the Program Partnerships for Enhancingigre

Taxonomy, PEET), and second, on the gatheringwfdaa, either through inventories
(Planetary Biodiversity Inventories) or by analgtiprocedures (Assembling the Tree of
Life, AToL). It is important to highlight that most ongoipgpjects funded by these NSF
programs include European based scientists as niermbsuch research teams.
Conversely, the European Union has based its fgrstmategy for taxonomy primarily
on Natural History institutions. As an example, Big-sponsored SYNTHESYS
program allows European based researchers to abeesssources of Museums and
Herbaria across Europe. | certainly agree withvieer that Museums and Herbaria are
essential depositories of taxonomic information asguch, the funding for their
maintenance and development should be guaranteed. Nevertheless, in my opinion,
taxonomists constitute the key component of thle fiase that must face the work of
cataloguing all life and, unfortunately, Europel@ng a very poor job in training new
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generations of taxonomists. In my view, the problem is not exclusively rétatied lack
of financial resources, as much as the lack ohsifie encouragement for young
researchers to undertake a career in taxonomyn $@aiesents a good example of the
aforementioned problem. The Spanish scientificesydtas suffered a major revolution
during the last decades. One of the most relevahirveelcomed changes in the system
has been the incorporation of more objective, ngerand independent procedures for
evaluating scientific productivity, which are su@gently used to grant research
proposals, fellowships and jobs. In my opinion, bwer, there has been an overzealous
obsession with objectivity, which has resultednnuabalanced evaluation system that
relies almost exclusively on impact factors and idtes. In such a system, taxonomy is
mercilessly underrated. The cruel reality is thastriaxonomic monographs are not
published in impact journals, not because of tlaeik of quality but, most of the times,
due to their length and large amount of imagesnkwerst, one of the suggestions to
overcome the taxonomic impediment is to publisiciEsedescriptions and reversionary
works on the internet to facilitate access andidistion of taxonomic information,
which would condemn the author to almost anonyn@ty.the other hand, taxonomic
monographs used to name species or lineages miefatification during research in
other scientific disciplines, are frequently noep\cited in the final publications. This
means that years of taxonomic work could be almostpletely dismissed during the
evaluation process. Given the current state ofraffgoung scientists are force to
carefully design their publications in terms of mepfactors and citations if they want to
maximize the chances to obtain further financiglpsut for the development of their
careers. In this system, trying to pursue a caregxonomy is simply suicidal. In my
opinion, taxonomy should not only be considerediaripy research line in funding
schemes, but specific programs that take into denation the peculiarities of the
taxonomic work during the evaluation of propos&lsudd be implemented. The Fauna
Ibérica, arguably one of the major taxonomic prigjemdertaken in Spain, constitutes an
example of how things should not be done. The F#uéraca was conceived as a series
of volumes devoted to particular taxonomic groupsiostly relied on available data
from specialists, both professionals and amatéwtsit did very little to encourage the
gathering of new data. It was very centralizedthsa it left little room for research
leaders to organize and design their own work. H@nehe worst part was that it did
not consider the training component at all and Bean excellent opportunity to
guarantee the formation of a new generation of Spaaxonomists was lost. As a result
of all these limitations, among other things, mamgga-diverse groups remain to be
included in the Fauna Ibérica. Spiders, which ayeparticular group of interest, are one
of them. At present, the only initiatives that dmrsummarize current taxonomic
knowledge and gather new data on Iberian spidersracouraged and organized by the
Grupo Ibérico de Aracnologja working team formed by professional and amateur
arachnologists. None of the ongoing reversionarskwa Iberian spiders conducted
under the umbrella of the GIA has received spegpiiiclic financial support.

In my humble opinion, both Spain and the EU shadlid their funding strategy
for taxonomy and try to mirror those programs depet by the US to encourage
taxonomy, especially with regard to new data gatigesind training of taxonomists. The
situation is not irreversible. Europe, and Spaiparticular, have a number of natural
history institutions of excellence in taxonomy aydtematics, and there is a huge human
potential that, given the right scientific encowagnt and the adequate funding
opportunity could guarantee to fulfil the ultimageal of cataloguing all life on Eatrth in
the next generation.
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Future trends of taxonomy
Olivier Bethoux
Staatliche Naturhistorische Sammlungen Dresden

The area of systematic biology is experiencingiensific crisis (as meant by Kuhn,
1996), evidenced by the simultaneous use of twindisnomenclatural systems,
namely the Linnaean and the phylogenetic onesGseéno & de Queiroz, 2006 and
references therein). The former system is the @ddrthe most widely useddq. has
the status of a paradigm), while the second isidensd as a paradigm challenger.
Another alternative system was proposed recendimaty the cladotypic one
(Béthoux, 2007, in press-a, -b).

Under the Linnaean system, ranks are mandatoryaamhomatophore (type-
species, type-genus) must be designated for gemlimily names. Assignment of
species to a genus is mandatory, because speeiaamed/ia a binomen taking the
form [genus name] [specific epithet]. In contrdmt phylogenetic and cladotypic
systems are rank-free, and necessitate definibtbnames / taxonomic words. Unlike
the phylogenetic system, the cladotypic systemasiged with rules governing the
species case. It involves uninominal specific epithets preceded by artag@uulress,
which is a list of taxa to which the species cambsigned (see Dayrat et al., 2004).

The nomenclature resulting from the use of the &ean system is
unsatisfactory. With respect to the cladotypic systin case of a partly unbalanced
topology, the Linnaean system necessitates supernumerary taxonomid¢orords
naming terminal lineages (species) (in prep.). \iédpect to all alternative systems, in
case of monotypy, the Linnaean system necessredesidant taxonomic words for
naming internal lineages€. taxa), due to the application of the ‘rank prineipThe
reliance on onomatophores rather than on defirstresults in instability of the
meaning of taxonomic words. The use of desinentasdordance to a given rank
does not allow taxa hierarchy to be exhaustivetyeeed from the taxonomic words
only (in prep.). In addition, no rules govern tagamc words above the family level.
Recourse to authority is the only way to reach stawel of stability under this system.
It can be considered as inadequate.

The phylogenetic system also has drawbacks. Hiest,aelation-based (node-
and branch-based) and apomorphy-based definitions rely on the assumption that a
newly erected taxon is not synonym of a previoasgcted one. However, for that
purpose, means of falsification are different facke sort of definitions, therefore the
use of both under the same methodological franmemsistent. This inconsistency is
demonstrated by the fact that it is impossibledtedmine whether a relation-defined
taxonomic word is synonym of an apomorphy-basedraric word. In addition,
putatively irresolvable cases of synonymy can oedgth a nomenclature developed
with node-based definitions. If applied to variqus/logenetic hypotheses, relation-
defined names can designate lineages differingem tliagnostic traits, which clearly
qualifies them as different entities (in prep.).asesult, relation-defined names are
prone to be polysemic. Node-based definitions madequate for defining well-
supported taxa which inner phylogeny is poorly kno®ranch-based definitions can
result in nonsensical taxonomic words (in prep.)odprphy-defined taxonomic
words also are prone to be polysemic because theufation of the defining
apomorphy can be ambiguous (Gauthier & de Quel0@]; see also Sereno, 1999).
Lastly, the system as a whole is inoperative bex#us species case is not dealt with.
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Under the cladotypic system, the number of woraesgary and sufficient for
naming species and exhaustively describing a tggakminimal. Taxonomic words
can be polysemic if it happens that a defining abi@r state is a composite of several
states, or character states. If so, emendationssilple and strictly framed. Once
emendated, a taxonomic word gains in accuracy. I8yng cases can be resolved
unambiguously. This system might be the most optone, but is currently under
development.

It is clear that systems alternative to the Linme@ae did not prove their higher
efficiency (yet). In particular, the cladotypic s was developed recently, and might
have some inherent drawbacks currently unexpe€@edhe other hand, a growing
number of researchers are unsatisfied by the Lammagstem. It is plausible that it will
be abandoned at some point.

In this situation of crisis, a strategy for gloldaltabasing of taxa cannot be
preferred. To my opinion the only relevant decidioe taken regards databasing of
species. The generic assignment which is mandatatgr the Linnaean system is
prone to vary and does not constitute stable inddion (just like taxonomic
addresses). In other words, the binominal speca®enclature is not appropriate for a
species database. On the other hand, under adinsysspecies names are made
unambiguous thanks to the reference to (1) the unimadrepecific epithet, (2) the
name of the creator of the species, and (3) the yeambtitation of the corresponding
contribution. If several homonymous specific epishgesignate different species in the
same contribution, it is necessary to make referém¢4) the page on which the
specific epithet is erected (or the holotype mergd). If several homonymous specific
epithets designate different species are on the g@ge of a given contribution, it is
necessary to make reference to (5) the line ontwihie specific epithet is erected (or
the holotype mentioned). This alternative ‘uninoatispecies nomenclature was
developed by Dayrat et al. (2004; see referenaeith). These data are necessary
because they unambiguously make reference to atypel which use is mandatory
under all systems. To my opinion, the documentaticthe five points listed above is a
relevant decision to be taken for species datapabimpractice, the specific epithet
shouldbe decoupled from the genus name in databases.
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Current state and main challenges to the taxonomiesearch in Spain
Salvador Carranza
Dept. Biologia Animal, Universitat de Barcelona a8p

Taxonomy is a European invention, and Europediititains the world’s major
taxonomic resources and among the best taxonortstsmajority of the world’s type
specimens probably occur in European museums.axenbmy is in decline and the
virtual lack of training in Western European couggris becoming critical. Taxonomy
is fundamental to all of biology, but is now virtually restrictedniegseums, so that
integration with the rest of the scientific commyrhas suffered. Because of very
limited government funding or overheads for taxogpoompetitive and cash-strapped
European universities and museums increasinglyimiogher areas. In contrast, the
USA recognizes the scientific and commercial vaitimxonomy, and has repeatedly
funded major programs in taxonomy and systemafiear(stance the Partnership for
Enhancing Expertise in Taxonomy program). Basicdtligas been predicted that if
Europeans do not change their attitude towardstaxg, in few years we will have to
send our students to the USA to learn taxonomy.pFimeipal problem with taxonomy
is the low appeal to grant giving bodies and ofbading agencies, which have
stopped to invest money into this field. Since teoy is basic for all field of biology,
it has been suggested that this lack of appealtbigla consequence of the way the
results of the taxonomic research are presenteddety.

Estimates of the total number of species on tlaagtl vary widely, ranging
from 3-20 million, and species relationships renm@iscure in even the best-known
groups. Taxonomic information is scattered widely in smallutateon books and print
journals, so that conservationists, biotechnolsgesd other users of taxonomy cannot
easily access data on or easily count the 1.5{®bmilknown” species estimated to
have been described. The inadequacy of existimgntaxy informatics has triggered
repeated calls for major scientific and public figgifor modernization and increased
funding. Prof. C. Godfray already suggested thatriamy had to become accessible
to everyone at the click of a mouse if it had tespade politicians and grant giving
bodies to invest on it. Some initiatives like Spsc2000 & ITIS “catalogue of life”
have the goal to create a validated checklistlahalworld's species (plants, animals,
fungi and microbes) by 2011. This is being achieved by bringing together grofirra
global species databases covering each of the major groupsoifsong. Therefore,
Species 2000 is a "federation” of database organisatiorisng closely with users,
taxonomists and sponsoring agencies. Each databases all known species in the
group, using a consistent taxonomic system. Thicpaating databases are widely
distributed throughout the world and currently nemé7. The existing global species
databases presently account for some 50% of the total known species, so substantial
investment in new databases will be needed forctwlerage of all taxa to be achieved.
The information of Species 2000 is used by the GlBlbadiversity Information
Facility (GBIF) as the taxonomic backbone to itdvpertal. Another initiative that has
started recently is the “Encyclopedia of life”, almbased application with the goal of
creating a constantly evolving encyclopedia thaludes all known data about every
living species in the world.

The state of taxonomy in Spain is not differentrirthe state of Taxonomy in
many other countries in Europe. The main problethadack of funding in this area,
which is making Universities and even Natural Higteluseums to hire in other areas
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like Developmental Biology, Ecology, Evolution, etcThis is creating a situation
where Taxonomic researgler seand taxonomists are not being considered as
valuable even in Natural History Museums, whichudtide devoted to the study and
curation of the world’s biodiversity. In my opinipthe main problem with taxonomic
research in Europe in general and in Spain inqaar is the lack of funding. If we
want taxonomy to become a XXI science we needwesnmore money into it;
similarly to the PEET program in the USA. If Taxompdoes not have an independent
call for funding to areas like for instance evolution, phylggand biogeography, it

will tend to disappear because all these otheisgyeaduce deliverables (publications
in much better SCI journals) that are consideredemmaluable than the deliverables of
Taxonomy (publications in low-impact journals).

One solution to the taxonomic impediment that isgsaing at a global scale,
would be to promote a innovative taxonomy across Eutapegh a specific program
like the PEET program in the USA. This would alltdve formation of a new breed of
taxonomists that, apart of being proficient in tasmy, they should also be
knowledgeable in other areas like molecular bioJaggdelling, bioinformatics,
among others. However, the main goal of any rebganegram like this would always
be the taxonomic revision of a particular group.

As stressed above, the lack of visibility of taxomo research is an important
problem, but this can be solved (and in fact is¢peiolved) through web-based
applications like the Encyclopedia of life, GBIFda8pecies2000. Until specific
programs devoted to taxonomic research are notla@ese in Spain, it will not be
possible to change people’s appreciation aboutniaxy and taxonomic research.
Although the taxonomic revision of a particular gps should be the main goal of this
kind of specific programs in taxonomy, any spedifieding for taxonomy should also
aim to integrate teams of museum taxonomists with molecufeatigests, evolutionary
biologists, bioinformatics, ecologists and biotimoge modeller. These
multidisciplinary research teams should interacsely and collaborate to form a new
generation of taxonomists, with knowledge in mareaa of Biology and trained to be
able to produce deliverables that are relevantifercommunity. However, | insist that,
like in the PEET program, in this kind of programe tmain goal should be to produce a
complete taxonomic revision of a group using molpép and molecules, and taking
advantage of all the new web-based technologieslatadbases.
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Report on the current state of taxonomic researchi Portugal®

Rita Castilho
Center for Marine Sciences, University of Algarvaro, Portugal

In the present report we have analyze the datiablain thelSI Web of Science
database. We are aware that a vast number of icievdrk in the filed of taxonomy

is published in journals not cited in this datab&sawever, it was virtually impossible
to access a database containing those publicaimhsherefore they were left out of
this report. The search was performed within atiitles, keywords, and abstracts that
contained the word Taxonomy with Portugal in thdrads field. All available records
were scrutinized from 1900 to 2008 (January 5ther€ were a total of 197
publications, of which 8 were review articles, @lketter and all other 189 were
research articles. All articles were produced Ryattlby Portuguese and/or foreign
researchers. In any case it is safe to assuma thation of research that produced the
published results was funded by Portuguese institsif either by direct research
funding of projects or by indirect salary paymeviast frequent co-authorship (Figure
1) is headed by neighbour country Spain, followledealy by anglosaxonic countries,
USA and England. Countries with only one publicaiio co-authorship are: Bulgaria,
Canada, Chile, Czech Republic, Ireland, Japan, Nepal, Panamandhaunisia and
Venezuela.

Publication collaborations

SPAIN |

usA |
ENGLAND |
FRAMCE |
GERMANY |
NETHERLANDS 'I
BELGIUM }
ITALY |

BRAZIL .I
DEMMARK |
RUSSIA .I
SOUTH AFRICA |

0 5 10 15 20 25 30

Figure 1. Collaborations between Portuguese
institutions and foreign institutions (listed only
countries with more than 3 publications).

The top most productive Portuguese InstitutiongyFé 2) are universities or their
equivalents, to the exception of the Gulbenkiatitute of Science, that appears in 5
placeexequolt is interesting that no museum appears inlistisThis is probably a
reflection of the state of science museums in Baitu

2 Disclaimer: This report is solely based on therimi¢ionally available scientific production indiosg and on my
own interpretation of that data given the spedbaditions of the country.
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Top 10 Institutions

UNIV NOVA LISBOA
UNIV COIMBRA

UNIV LISBON

UNIV PORTO

UNIV AVEIRD
GULBENKIAN INST 5C
UNIV ALGARVE

UNIV MINHO

FAC CIENCIAS LISBOA
UNIV EVORA

UNIV ACDRES

INST SUP AGRONOMIA

0% 2% 4% 6% 8% 105 12% 14% 16%

Figure 2. Top most productive institutions in Portwal.

There has been a positive evolution along the tfitee scientific production (Figure
3) that mostly took-off in 1999, year that morertltloubled the number of papers of
the previous year. The increase has been steattyawliight set back in 2003 and
2004, and with 2 consecutive years very produd@o®5-2006).

Publication year

1998
1989
2000
2001
2002
2003
2004
2005
2006
2007

0 5 10 15 20 25 30

Figure 3. Time evolution of scientific production.

The most representative journals where Portug@esmbmic science is published are
presented in Figure 4.The lead is clearly on jolgrméno deal with microbiology, as is
the subject category (Figure 5).
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Journals

SYSTEMATIC AND APPLIED MICROBIOLOGY | Publication Subject Category

AV, LEEUWENHOEK INTL. J, GENERAL MOL. | : i ! MICROBOLOGY §
MICROBIOL. | '

INT. L SYST. EVOL MICROBIOL

PLANT SCIENCES |
I 200006¥ §
BOTANICAL JOURNAL OF THE LINNEAN SOCIETY | i i BIOTECHNOLOGY & APPLED MICROBOLOGY |
FEMS YEAST RESEARCH | WYCOLOGY R
I MARINE & FRESHWATER BIOLOGY |
VA HETMGW, | BIODHEMSTRY & MOLECULAR BIOLOGY |
NEMATOLOGY § EVOLLITIONARY BOLOGY
| GENETICS & HEREDITY Ji§

ECOLDGY

MOLECULAR PHYLDGENETICS AND EVOLUTION |

EUPHYTICA |
| oW 5% 10%  I5W  20%  25W  30W

ZOOTAXA §

—— Figure 5. Main publication
JOURNAL OF PHYCOLOGY | subjects of Portuguese
JOURNAL OF NEMATOLOGY | Sl taxonomic research.

FUNGAL DIVERSITY |

FUNDAMENTAL AND APPLIED NEMATOLOGY |
FEMS MICROBIOLOGY LETTERS |

CRYPTOGAMIE BRYOLOGIE .

CANADIAN JOURNAL OF MICROBIOLOGY i
BIDLOGICAL JOURNAL OF THE LINNEAN SOCIETY |
AMPHIEIA-HEPTILIA |

ALTA BOTANICA GALLICA :'

0% % 2% % 4% % 6%

Figure 4. Top publications where Portuguese
taxonomic research is published.

The data here presented, although as stated bef@daction of the real work
production by Portuguese taxonomists, reflectsralar of critical points that are

worth while mentioning together with my onw viewtbg particulars of the

Portuguese situation:

a) The museums clearly do not lead the research amtemy in Portugal. Although

not inferable by this data, it is known that thesewms’ scientific staff is often aged
and renovation has not been a priority and fundingadequate.

b) The taxonomic research subject that dominatescikatsfic production in Portugal

is microbiology, other subjects do not have a real expression. A detailed examinatio
of the data reveals why this is so: there is onglsiauthor that noticeably dominate
the publications in this area!

c) Taxonomy is being published in journals that areim¢he ISI Citation Index, and
therefore the profile of this field is somewhat low

d) Because of the common perception that taxonomgtiga flashionable subject,
authors try to divert their research to other etdch as phylogeny for instance.

e) Although it is not possible to infer directly from this data, the public peraeghet
taxonomy is an out-of-date science does not engesrhiology students to choose that
field of expertise. Also taxonomic specialized teagthas not been developed or
encouraged by Universities.

For this report to be more encompassing, infornmatio the work published elsewhere
ISI, on funded projects or even on specializediaxoy teaching is needed.
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Identifying some major problems and their possiblesolutions
Alain Dubois

Muséum national d’Histoire naturelle, DépartemeatSlystématique et Evolution,
Paris, France

We are today at the beginning of the century of extinctibugois, 2003). Biology is
now confronted with a new paradigm, which resulbsrf a double reality: (1) the
taxonomic impedimerfAnonymous, 1994) combined with tbasis of taxonomy
(Dubois, 2007a,c) — mostly the crisismicrotaxonomyor alpha-taxonomy (the
discipline in charge of discovering, describing aagning the living species of our
planet); (2) théiodiversity crisisgWilson, 1985), which, despite all our (laudable)
efforts to limit it, will inevitably result in massxtinctions, especially in the tropical
regions of the world. Confronted with this situatiohe only appropriate reply would be
to speed up considerably the collection, inventorgt description of the living species
of our planet before they get extinct. Howevers thiessage is difficult to pass to our
society as a whole: “Funds nominally allocated to taxonomy go largedgomstruct
molecular phylogenies, while thousands of spediestaeatened by imminent
extinction. (...) In the face of the biodiversitysis, the need for urgency could be no
greater. (...) The grand biological challenge af age is to create a legacy of
knowledge for a planet that is soon to be bioldgiadecimated.” (Wheeleet al,

2004). Taxonomy is currently “the Cinderella ofesme” (Padial & De la Riva, 2007),
and this occurs just at the time when the neetiafanomy could be no greater. As both
phylogenetic reconstruction and conservation biplogve much to lose from
incomplete or inaccurate taxonomic data or incomplete taxonomic sartgling
Arnold, 1981; Lecointret al, 1993; Dubois, 2000), disinterest or neglectiios
problem from the part of researchers involved in these fieldsapagar surprising, but
it is a reality (further discussion would be toadohere, but this phenomenon is not
incomprehensible).

In the recent years, the international communitytaten some important steps
to try and solve the crisis of taxonomy. Theselaiefly reviewed in the introductory
text of this symposium. Although | agree that b# technical progresses are important,
| disagree on their relative importance compareahtather factor, which is the shortage
in permanent professional positions of taxonomisis.striking that all of these
proposals and projects are based technicalapproach of problems, but that none
focuses on theuman factor Techniques, computers and DNA will never repiaes:
no web-based taxonomy, no barcoding or other m@eapproaches will significantly
increase our knowledge of biodiversity if we remain alittmerous as we are today.
As aptly pointed out by de Carvallbal. (2005), relying only upon technical
developments sounds in part like looking for “mieasolutions” that would avoid
having to go to the field and collect specimensggtthem carefully in the laboratory,
compare them with collections, describe them aridigiu their descriptions, and
produce regularly taxonomic revisions and monogsaphcomplementary (not
contradictory) approach to this question requicetsike full account of the human
factor. To speak frankly, we should face facts @adize that our societies (and
especially those of Europe and North America) aoa@ to invest money (in the
expectation of benefits) into technologies, matetpipments and products, but not
into salaries. This “fascination by the tool” isnemon to all sciences nowadays.
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However, what werimarily need to describe the vanishing species of theegbhot
molecular phylogenies or online databases, but@btdwmanpoweri.e., permanent
positions for well-trained professionalsains and armgo do the daily field and
laboratory work in all countries of the world, well-supported museums and healthy
specialized publications printing yearly thousaafipages and figures: “systematics
needs theoretical training, more professionalasarig commitment to collections, and
recognition as a robust science by peers and polakers, without which taxonomy
itself may fall victim to extinction” (de Carvalhet al. 2005). According to Wilson
(2004), there are at present about 6000 workingrtamists worldwide, i.e., “a tiny
slice of the biological community as a whole”, ahdir discipline is “one of the
weakest and most underfounded”. The current trend bdsl@metric “evaluation” of
research and for emphasizing so-called “excelle(mastly measured by “impact
factors”, by the number of industrial patents degedsor by the amount of money
obtained by a researcher) goes strongly againsicagase of support to taxonomy. The
least that members of our small community can do identify properly their priorities,
and to devote most of their time and energy togheworities.

Most of the unknown biodiversity is in the integiroal zone of the planet,
where institutions and scientists are few, havie lmhoney and cannot do much.
Furthermore, especially after the Rio de Janeirof€ence, it has become increasingly
difficult to collect specimens there for study. Tielogists of our century, and above
all of the present and next coming generationd,beilthe last ones in the history of the
planet to have the opportunity to collect, studg atore (for current but also for future
study) specimens and tissues of millions of spatiaswill have turned extinct before
the end of this century. These species should beidered a collective patrimony of
mankind, and open to study by all competent taxonomists worldwide, not thie priva
property of States or local communities.

If collecting and describing the vanishing biodsigy of our planet is reckoned
as the primary priority for systematics and all gamative biology (including
evolutionary biology), then a number of consequsriobow, concerning our strategy
for the coming years and decades. In my opinive, §loals deserve to be especially
highlighted:

1. Properly identify the taxonomic and geographicapriorities

Particular attention should be given to the idérdtion of the least studied
taxonomic groups and of the areas of the planetevimost of the to-be-discovered
species live, and where extinctions can be expdoted the most severe in the coming
period. The latter will no doubt include the integical rain forests and all the
identified “biodiversity hotspots”, but also somanme zones and mountain areas. This
is an important prerequisite for rational decisionsulthe taxa and areas that should be
afforded priority for taxonomic exploration of tp&anet. Otherwise, “traditions” and
“opportunities” will continue to guide these wordsd we may miss the real urgencies.
For example, except in some very special habitatsra few taxonomic groups,
Europe and Northern America are certainly not pathe priority areas. As another
example, the focus of systematic research on masnamal birds which is still in order
in many research institutions of the world is asense, and time should soon come
where this “tradition” is abandoned and other pties defined.

2. Increase considerably the number of taxonomistgspecially in countries of “the
South”
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A strong effort should be made to seek finanaigip®rt for the training of
taxonomists, for their recruitement as professigfalr field work and collection of
specimens and tissues, for their proper storinggit-organized, long-term funded and
curated collections. If we are really to make uplést time and collect and describe a
major proportion of the world’s biodiversity befatas extinct, professional positions
of taxonomists should be createyl hundreds or thousandhfore it is too late. This
effort should be especially important in the angaimted to above, mostly in the
intertropical zone. It is crucial that the courdrad “the South” quickly develop a real
expertise, not only on biodiversity management@kervation, but also, and in fact
primarily, on taxonomic study of their own faunaldiora. The help from specialists of
“the North” will remain important, but colleague®in these countries should soon
become able to work by themselves at the same ¢dvplality as in “the North”.
Despite the impression sometimes given by co-askiof many papers published
nowadays, we are still very far from this goal.

A dramatic increase in the number of professiomabhomists of the magnitude
suggested above may appear totally unrealistio/tatal it will certainly remain so if
the community of taxonomists does not even speak and struggle for it. However, our
societies have repeatedly proved able to investgig amounts of money into projects
that probably appeared as unrealistic a few yeatiecades before, such as developing
the military and civil nuclear research and indydine aeronautics and space research
and industry, or sequencing the human genomenisiié important for mankind to
look for life in other planet systems or to increasir knowledge of the life forms on
our planet before many of them have disappearestlild be the duty of those who
speak in the name of the community of taxonom@s&r¢gue everywhere possible, and
as convincingly as possible, in favour of a mucteserated exploration of the
vanishing biodiversity of our planet in the comuigcade, which indeed requires the
creation of hundreds or thousands of professioositipns.

3. Allow for collection of specimens by taxonomistsever the whole planet

The community of taxonomists should make all effoéot send a strong message
to the States, administrations, NGOs, asgeciallyto all actors in the “conservation
biology” and “ecology” communities regarding taksolute needbr collection of
specimens for a proper, repeatable, long-term sficetaxonomic study or organisms.
This requires changing the minds and, consequehtjuridical texts, regarding the
“value” of biodiversity, its being the “property’f the States where it occurs, or so
“endangered” that it should not be properly stugiagmore. We need to engage a
strong fight against all barriers to the collectairspecimens for the taxonomic study of
biodiversity that have flourished in the recentrggaoughly since the Rio de Janeiro
conference). Taxonomists and conservation biolsgisbuld become real “allies” in
this important endeavour, not “enemies” as theyenily often are (Dubois, 2003;
Dubois & Nemésio, 2007). Who really thinks one can seriously “protect” and
“conserve” what we still do not know. The restretilists of extinct and endangered
species regularly published by IUCN, WWF and othaties are pathetic, in that they
simply ignore (and cannot do but ignore) the stafusillions of species that have still
not be collected and recognized by taxonomy.

4. Modify the evaluation of taxonomic research

We should also send a clear and strong messagersagpgtaxonomy as a
fundamental discipline” (Wilson, 2004) to the governments and all research policy-
makers of the world, and especially of Europe andiNAmerica. It is crucial to obtain
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a change in the way taxonomic research is evalwatddunded in our countries.
Relying on “impact factors” and other bibliometiialicators which are indeed fully
inappropriate for taxonomy (Ellis, 2002) — and vguestionably appropriate for other
research fields (Lawrence, 2007) — will always leisuthe need for taxonomists
seeking funding to invest an important part of their research activity in othedidisgip
(including evolutionary biology and phylogenetics) at the expense of tkemdeic
work proper. We need to impose a system of evaloaif taxonomy that relies on the
quality of taxonomic works themselyast in the ability of taxonomists to do some
other kind of research.

5. Improve the Code before it is wiped out by another nomenclatural sgtem

Zoological taxa are designated by Latin scientidnes onoming most of
which are regulated by ti@ode These nomina, some of which have been in use sinc
1758, are of utmost importance for all biologistsl asers of biological data as they are
the labels or keys that allow finding all the infation accumulated over centuries
about the taxa. If we agree that our primary ghalfd be to accelerate the collection,
study, description and storing of as many bioldgspecimens and species of our planet
as possible before they get extinct, it should be clear that all other goalseghowev
“interesting” they may appear from a purely thelsadtpoint of view, do not have the
same priority. In this respect, any project ofaalicing a new nomenclatural system
(e.g., the Phylocodé) to replace the current one is bound to divereaarmous
amount of time, energy and money from the basic aim, and to keep busy many
taxonomists that really have more urgent worksaoFar this reason, it would appear
irresponsible, if not “criminal”, to support suctpeoject. On the contrary, it seems
justified for taxonomists to support all suggessionade to have better Rules of
Nomenclature under the currédbde in order not to upset the current nomenclature of
organisms but also to make tGedemore efficient and less vulnerable to the crititss
of the supporters of alternative nomenclaturalesyst No nomenclatural system will
ever be “perfect”, but this is of relative import@nas nomenclature is not a science but
a technique, a tool used to help taxonomy to siackretrieve the information about
taxa. A good nomenclatural system is one that éasral properties (Dubois 2005a)
allowing it to be efficient as a tool for universamimmunication among zoologists, to
help them describing and naming validly new taxal aot being a brake to this.

Among these properties, it is important that th&tesy beas automatic in use as
possibleand does not require endless discussions and aotesg “specialists” to
decide which nomen should be used for a taxon -tt@ads provided by the Rule of
Priority. The recent emphasis put on so-called “usage” in the recent verstoes of
Codenot only goes against this simple approach, taa edvives a respect for
“authorities” which has fortunately become weakescience in the recent decades. For
example, evolutionary biology has progressivelydoee largely detached from the so-
called “argument by authorityagumentum ad verecundignand it is strange that at
the same time zoological nomenclature partly revieom a te jur€ set of Rules to a
“de factd attitude, with support for tha posteriorivalidation of the mistakes of some
authors: this largely weakens the value of@logleas a strong reference in the eyes of
many zoologists.

In the recent years, the International CommissioZaological Nomenclature
has largely focused its attention and efforts @vitobankproject, which is certainly
very interesting and useful, but is one more examopthe “fascination by the tool”
discussed above, and which raises a variety ofigmbthat are not discussed here.
Besides, this project will not be as useful as it might if, becauseatiestill has many
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internal problems, a majority of zoologists decidedurn to alternative nomenclatural
proposals and to abandon thedeé Among many other problems that are not
mentioned here, an important one is that this¢axtently does not regulate the nomina
of taxa at the highest (class, order, etc.) ane&bvariety, form, etc.) ranks, which
clearly constitutes a weakness of this system cosdp@ alternative proposals: it would
be most useful to expand tB®des coverage in order to include all nomina of taxa

all ranks (Dubois, 2005a-b, 2006a-d, 2007a-b).
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Systematics in France: We have the conceptual anddhnical means
and we need to reinvest our thematic field

Philippe Grandcolas
Muséum national d’Histoire naturelle, Paris, France

In the western world, Systematics is an old scieltsalevelopment predates the idea
of evolution, even it became the main body of etiohary biology in the 19 century.
For that reason already, most research topicssteByatics deal with the pre-
evolutionary correspondance with classification wiieey should first deal with
evolutionary biology (O’Hara, 1992). In this “rellatly modern” (18' century!)
evolutionary framework, classification is a wondgiy-product of Systematics aimed
at comparative evolutionary biology. This by-prodiscmade available to the whole
scientific community and society through taxonontyieh is the part of Systematics
which permit to make the original data — the speeikenown, accessible and data-
based in a much better and more sophisticated laaydny other equivalent system in
other sciences (compare taxonomy, codes of nonmteneldaypes, collection vouchers,
etc. with Genbank or Embl for genomics without rules, »@us or permanent revision
procedure ...)

In these issues, it should be remembered that ptexsbould not be confused with
basic technical issues: a very good system eveot iyet web-based or fully
interactive could still be preferred to stylish Ipaorly conceived systems.

In this context, the evolution of Systematics iarkre was not very original. During
the 20" century, Systematics has become progressivelyinaig the national and
very centralized academic system. When some laatienal research institutions have
been created after the Second World War, mainyxiR&S (Central National de la
Recherche Scientifique) but also the IRD, INRA, BRGNSERM, etc., their brilliant
development took over the resources for scientggearch in France. For the record,
CNRS employs today more than 20 000 persons wHad@ &e highly-skilled
scientists with life positions mostly in universgi The evaluation comittees of CNRS
power many crucial decisions regarding French seigrolicy. CNRS and other large
national research institutions considered syst@sas a decaying and obsolete
research field by comparison with population biology, ecology and genetics, not to
speak about cell biology, cytogenetics and the grgunolecular biology and
genomics which were the truly dominant disciplimesfe sciences. At the best, these
institutions accepted the idea of a weak supponrf@ntaining basic taxonomy as an
engineering activity limited to providing names adentifications.

As a matter of consequence, systematics has diaegghFom many laboratories in
universities and other places and survived only few centers, owing to some
permanent local structures (such the collectiomnkemsociated laboratories in the
Muséum national d’Histoire naturelle in Paris) @rare but vivid individuals (e.qg.,
CBGP from INRA-IRD in Montpellier). In the 80iedd situation changed with the
international involvement in biodiversity studiesdahe corresponding initiatives
(such as Systematics Agenda 2000, for examplep, A& development of algorithmic
and molecular phylogenetics has featured a rewilvéile discipline which permitted
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some teams to emerge and to be evaluated at tlo@aldevel. More recently, the rise
of the community of systematists in the world, the corrdlaterease in impact factors
of systematics journals, together with the further developofdribdiversity issues in
the world has prompted again this positive evotuti®everal large labs granted by
large institutions of research (mainly CNRS) hareesged or grown in Lyon,
Montpellier, or Paris which focus largely on sysédits, especially by using molecular
phylogenetics or developing comparative algoritlemicthe framework of
evolutionary biology.

At the same time, places where traditional systematrvived in the mean time were
somewhat embedded in a slow and difficult evolubanfinally connected to large
institutions of research. They keep moving slowig @o not fully explore yet the
potential array of research topics that their caiepee would allow. Paradoxically, the
local structures that permitted these places tp kgstematics truly alive (e.g., large
collections) forbid them to move fast enough orregenstrain them to justify more
their research in terms of service and enginedhag in terms of evolutionary
biology.

The challenge of such a situation is twinfold. @e tne hand, places of traditional
systematics must place themselves in the framewfoekolutionary biology. They
must establish strong and sophisticated connectutthsother disciplines such as
population biology, behavioral sciences, genonaas, so forth. They must also keep
at the same time their competence in taxonomy, nolature, or morphological
phylogenetics that make them original and neces3dug is crucial in two ways. This
is a vanishing and very useful competence andd@s giushould be kept alive. But this
is also the way to establish connections with #émainder of the evolutionary biology.
To study evolution, you need to study organismsliehave, reproduce and to
consider them in a functional perspective for whiwd study of morphology is
invaluable.

On the other hand, good labs of evolutionary biglsigould be enhanced to recruit
systematists. Obviously, this can only be made wolantary basis, by showing these
labs how powerful young widely competent systen&tian be. At the present day,
systematists complain they conduct heavy taxonomic work which is not appreciated
enough (low IF, etc.). This situation will solve tigelf when systematics will become
fully connected again with the remainder of biolpggd especially of evolutionary
biology.

Reinvesting our thematic field — evolutionary bigyo- will be a cumbersome task so
much cultural inertia is heavy in each community the future of systematics is at this
cost. At an international and mainly extra-europlea®l, this has already begun and
the first effects of this change are fortunateliepa

O'Hara, R. J. 1992. Telling the tree: narrativaespntation and the study of evolutionary history.
Biology and Philosophy 7: 135-160.
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Trends in taxonomy today
J.M. Guerra Garcia
Universidad de Sevilla, Sevilla, Spain

Taxonomy is the science of the description andsdiaation of organisms, essential in
theoretical and applied biology. About 1.7 millispecies have been named since
Linnaeus and it is estimated that only around 5-10% of the world’s biota &as be
described so far, and, obviously, taxonomy plagsniajor role in this sense. However,
taxonomy is in crisis (funding for taxonomy is inadequate, there is a laakaidamists,
the recruitment of young scientists into taxonomg aystematics is extremely low, the
impact factor of taxonomical journals is very laand taxonomists have not been able to
get the society and other disciplines concerned abeutrthortance of taxonomy.
Fortunately, during the last years, several prag®gsre emerging. The general interest
about biodiversity conservation, the advances tefrnet and web pages, the progress in
molecular techniques, the development of statigtiggylogeny, and the new taxonomic
funding initiatives and global projects are givemme light: taxonomy is getting
fashionable again and topics like Phylocode and@®sating are among the most
controversial and discussed subjects in taxonomytoda

(1) Taxonomy, the classification of living things, is essential in theoretical@picta
biology (agriculture and forestry, biological caitrpublic health, wild life
management, mineral prospecting through the datafioocks by their enclosed
fauna and flora, national defence, environmentabl@ms, soil fertility, commerce,
etc.). However, this discipline is presently inscsi there is a lack of funding for
taxonomy, the number of taxonomists is dramaticddigreasing and taxonomical
studies have a low impact factor.

(2) Fortunately, the emerging interest for biodivtgrand conservation is representing an
input of oxygen for taxonomy. It is estimated than more than 90% of tHd wor
species are still unknown and undescribed, and Bgenanimal phyla are still being
described. We are attending the extinction of hedarf species, most of them still
undescribed. Obviously, taxonomy plays a major ioline sense of biological

conservation. Parataxonomy, consisting in sorting out the specimens to recognizable

taxonomic units (RTUSs) is being proposed as a useful tool in assessing biodiversity
evaluations.

(3) Can the web contribute to improve the traditidhad concept’ of taxonomy? Some
authors insist on the need of taxonomy to accommeddahe new technologies,
considering that taxonomy is made for the web sihiseinformation-rich and often
requires copious illustrations. These authors aaloby an encyclopaedia of life and
by a unitary taxonomy; all taxonomic informatioroabeach group (descriptions,
photographs, illustrations, keys) would be on tledwand new information could be
added, each group being under the administrati@m@&xpert. On the other hand,
several other scientists have not received the new agpreith so much optimism.

(4) Fortunately, the number of new projects and fiogdhitiatives for supporting
taxonomy are recently increasing, at global scalg. Species 2000, Integrated
Taxonomic Information System, the Global Biodiverénformation Facility, All
Species Foundation, Tree of Life), or more regiatale (e.g. Fauna Europaea in
Europe, Fauna Iberica in Spain or Swedish Taxonlmitigtive in Sweden). Two
programmes, the Partnerships for Enhacing ExpertiSaxonomy (PEET)
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developed in USA, and SYNTHESYS, supported by theogean Community, are
two interesting funding initiatives which shouldee like models for future; these
programmes are destined to train new taxonomists@provide facilities and
resources to the taxonomists which already exist.

(5) The emphasis on phylogenetic perspectives in biology hegha 1960s and 1970s,
with the accumulation of new phylogenetic data éesadly from molecular biology),
the development of explicit and objective methamtsphylogenetic inference, and the
construction of computer hardware and software sefiicio the task of applying the
new methods to the new data. In this sense, bayedgerence of phylogeny brings a
new perspective to a number of outstanding issuesalutionary biology. Both,
morphological and molecular approaches should &évtb sides of the same coin in
taxonomy. And not only morphology and genetics must contribute, but also
behavioural, ecological, biochemical and physiologieda should be considered.

(6) DNA barcoding is now being proposed as a wasatalogue life. This new
technology makes use of short but specific DNA tagsbarcodes” to distinguish
one species from another. It uses a small part of the mitochondrial genome, 650 to
750 bases of the cytochrome c oxidase | gene (@Qi)ovide a unique fingerprint
for each species. Despite the potential benefiBMA barcoding to both the
practitioners and users of taxonomy, it has be@trgweersial in some scientific
circles. A few scientists have even characterizBd\Darcoding as being “anti-
taxonomy”.

(7) The new proposed nomenclature system, knowiRlglécode” has also brought
controversy among scientists. This new naming systérasied more explicitly on
evolutionary relationships and, instead of beinguged into ranks, such as genus,
family and order, organisms are assembled intad&d4 defined as any set of
organisms with a common ancestor. Although “Phytle¢as strongly supported by
many scientists, this system has also some weaksp@.g. the number of taxon
names would dramatically increase, all valid namasently being used should have
to be defined and registered, and, taking into actthat the phylogenetic
relationships are not clear for many taxa yetgtablishing of this new system right
now would increase the confusion instead of clargythe situation)

(8) Taxonomy is now in an important point of its long way trajectory and we mcistede
to go into one direction or another. New approaches haeeged and technological
progress is demanding, sometimes without understgniihere are many topics
under debate and many different points of view.es@vauthors are proposing
challenges to transform taxonomy such as estahlfsderation of taxonomy
societies and institutions, increase kinds andlisevoutreach and education,
undertake species inventories, expand identifinaol chest, etc. This is, obviously,
positive since the excellent news is that the egein taxonomy is reawakening. But
we must be careful and not lose our way, we mustdgar efforts to have clear
objectives to show them to others, specially thelse can provide funding.
Taxonomy needs time and money to face the crisiswke must first know how to
use them and for what. We must go to the Renaissamt not to the Tower of Babel.
To understand the world around us, we must undetstl the species which live
with us on it, and until now we only know the 5-1@¥them. We must focus our
efforts convincing about the importance of taxonasya basic science for
understanding our lives, the skeleton of hundrddBseziplines. And phylogenetics,
DNA progress, the web, the new statistic methodsliishbe the tools to support
taxonomy not the weapons to eventually kill it. ®agmy is taxonomy, and must
survive as taxonomy for ever.
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Considerations on the status of the taxonomy in Itg
Roberto Guidetti
Universita di Modena, Modena, Italy

In Italy, hundreds of expert taxonomists operateegearch centers of universities,
museums and botanical gardens. Considering the@a30 years up nowadays, many
research groups actively participate to taxonoma systematic researches at national
and international levels. The universities hosesalvgroups of excellence working on
several groups of organisms using traditional molgdical approach and cladistics
and molecular analyses. There are experts of therland/or more significant
zoological and botanical taxa, but also of thosesmtered “minor” taxa. The research
of Italian taxonomists realized several interesting projects,dascthe involvement of
more than 65 Italians to the project “Fauna Eurapaand the important series of
volumes of “Flora d’ltalia” (Flora of Italy), whosgpdated supplements are serially
published, and of “Fauna d’ltalia” (Fauna of Itali) which new monographic
volumes are still published. Among the "minor” takevould like to cite the example
of tardigrades, in which | am involved. Italy istbhountry with the largest tradition on
tardigrade systematics and three important reseanmters are currently present.

Italian taxonomists are “moving into the web” ardearal online databases on
different taxa are available. Even though the useetf has to be certainly increased in
taxonomic activities, some important experiencesadtready available. In particular
two examples are important: the “ITALIC” and theKi@ap” projects. The ITALIC
(Information System on Italian Lichens) is an imh@tion system on Italian lichens
searchable on line, which organizes information from four mambdaes, a general
checklist of lichens, a morpho-anatomical datablasgyaria, and regional checkilists,
and from an iconographic archive, and an archiveredictive distributional maps.
The Ckmap project, on which several institutiontatxrate, as Universities,
Museums and private citizen expert in taxonomy,graguced a checklist of the
Italian fauna. For the first time in Europe thigject allows the complete inventory of
the animal species of a whole country. Up to diuee total number of species listed is
approximately 58000.

The large and/or well organized Italian museumsat@important research
centers for taxonomy. Collaborations with otheesgsh centers (e.g. Universities,
Museums, local administrations) are more and meaguient and established. For
example, other than to collaborate with universitrescientific projects, Museums
host students and can offer to them job opportunities. In the last years, some Museums
are organizing new modern laboratories integratwegclassic morphological
taxonomy with molecular biology, biochemistry aélotron microscopy techniques.
In Italy, university museums are usually rich opiontant collections but they are
rarely adequately funded by the university insibtos. For this reason, often they do
not have specialized staff able to look after thesseums and above all to perform
taxonomic researches. This situation is widespvatdrare exceptions.

Other than the personal permanently employed inddiois and Botanical Gardens,
the collaborators are a fundamental componentitaxonomic and faunal/floristic
works of these institutions. Collaborators are Ugymivate citizen, researchers of
high scientific level, that actively operate ondie
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In spite of the important achievements and of #ngd work in progress, Italy
suffers of the so called “taxonomy crisis”. Theseas of this crisis are probably
common to other countries. About the Italian condition,¢h&s can be due to several
factors related to the low consideration of the mil taxonomy in the scientific
community.

Taxonomic researches rarely are founded by pubtlicpgivate institutions,
especially if not applied or finalized to humareirgsts. In Italy, university researchers
can (taxonomists could) obtain national funds aipglyor the “Project of relevant
national interest” granted by the Italian MinistfyUniversity and Research. If we
analyze the more than 800 funded projects in tsieblgears in the biological area, we
realized that only 23 of them involved in some \eaperts in taxonomy. Possible
explanations can be several, but | do not belibaerio good projects have been
presented to the commissions. These projects dgeguby other scientists belonging
to other research fields that often show littlearelgfor the work of taxonomists. As a
result, the applications for the projects are abvags and less due to the low
confidence of taxonomists in the success of thgitieations.

This lead the researchers in taxonomy to shift tinéerests to more remunerated
research fields with higher opportunities of graamsd career. In this situation, it is
difficult to create research groups in taxonomy d@nms often inevitable that when
experts get in retirement there are not taxonoraists to continue their work. In this
way we lose a lot of experience!

Taxonomy work requires long theoretical and prattiainings other than
knowledge in several biological fields. In mostesighe guide of an expert results
essential. Discovering, describing, and classifyipgcies as well as other related
activities (e.g. redescription, synonym identifioatand so on.....) require time and
constancy. When knowledge and experiences aratlgstifficult for a scientist to
begin to study a taxonomic group.

The new generations of pragmatic students areyratehcted by taxonomic
researches mainly because the students do natlsepportunities. For this reason, it
should be very important to inform students onrteed of taxonomic work and on its
role in several biology fields. This task is evearendifficult because in the Italian
universities the hours available for teaching cesyss zoological and botanical
systematics, are continuously reduced. In mostsgdélse Faculties consider these
topics “antique”, not useful for students and riadtegic for society.

Nowadays, alpha-taxonomy risks to be no more censtlan autonomous
field of biology. Taxonomy is seen as the "Cindefebf science, and its findings have
to be on the service of other research fields decuatar biology, ecology, etc.. Almost
no scientific journals with Impact Factor accepptilish descriptions of species.
Therefore, many taxonomic and faunal/floristic papee published in journals edited
by Italian Museums or Scientific Societies that @ifécult to be found and often are
written in Italian. Since the number of articlessientific journals with IF is often
used as criterion to evaluate career progressidnaassign research grants, the
researchers are discouraged to publish paperscondmy.

In Italy, the scientist colleagues often image teoray as an old discipline.
This could be related to the delay in applyingehgerging technologies to taxonomy,
to the typological concept of species still usedhe fact that some taxonomic paper
are pure not critical descriptions without discassiand to the idea of an integrative
taxonomy rarely applied. Nevertheless, modern aggres are widely used by Italian
taxonomists, such as cladistics and molecular aralyto find phylogenetic
relationships, to define taxa, or to discover diyppecies. These approaches, together
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with traditional morphology, are currently appligdd represent ordinary tools for
most of us.

Few ltalian institutions participate to DNA BarcoadleLife projects but several
laboratories already use this approach and thentyew is rapidly increasing.

Botany was moving even slowly with respect to zgglm the use of these new
techniques applied to taxonomy, but the new geioersabf researchers are creating
excellent laboratories of biosystematics and thewgdl be probably reduced soon.
Attention should be devoted to the reduction oéaeshers that work on field or on
herbarium because even if DNA Barcode methods are atbreagh for
identification they will not supplant the need of a diagnosispacses and the
identifications of the apomorphies characterizimg ¢volutionary lines.

In general, small research groups are working eoda and there is no a real
co-ordination or common projects. Meetings are dulesl for the next year to create
working groups, to begin discussions, exchangepéeences and researchers, and to
propose ample research projects for obtaining natiand international funds. | think
this initiative will produce interesting developntefior this discipline that need a
common vision, and to univocally communicate itsi@gions.

| thank Roberto Bertolani, Maurizio Casiraghi, Sébva Cozzolino, Giovanni
Cristofolini, Leonardo Latella and Alessandro Minfr they valuable information.

For more information on ltalian Museums see:

Latella L. 2007. Il Museo: luogo di collezione eatca. Riflessioni sull'importanza della tassonariia
Il Museo Naturalistico Archeologico di Vicenza &l&nni dalla sua fondazione - collezioni e
ricerca (ed. Dal Lago A). Vicenza. (in press).
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Perspectives and Future Trends in Taxonomy
Jeyaraney Kathirithamby
University of Oxford, Oxford, UK

The arrangement of taxa and the establishmenieddithilarities between them
(Taxonomy) are essential linchpins for all otheidsts in Biological Diversity. As
Wilson (2002) summarises: Taxonomy is not a sisglecialization that stands on its
own, but is a lateral study “encompassing thedwiéep of life”, whereas the rest of
biology is a vertical study of biological organisatt within a very few species, and
both disciplines have to be combined to achieve a full sti@yological Diversity.
Taxonomy should be considered a holistic, multigigtary study that embraces
species discovery, identification both by alphaoteomy and molecular
methods/barcodes, phylogenetics and systematit¢sinvibe past thirty years,
Taxonomy has been the least favoured of all bickgtudies. It is a popularly held
view that taxonomists have not moved with the tinles in order to modernise and
use new tools and strategies, appropriate fundiegsential. The funding available
has not been directed to Taxonomy, but to trendy areas of research such as
molecular phylogenetics.

Taxonomy lays the foundations for the€eloé Life, which is a requisite
database for studies in ecology and conservation. Taxonomy underpins studies in
evolutionary biology and ecology, which are direetpplied responses to climate and
environmental changes (May 2002). Like exploratigo unknown outer space,
taxonomy is an exploration of the still largely iswbvered Biodiversity of Life. We
do not know what is out there, and there is stjteat deal of flora and fauna to be
discovered. It is evident now that traditional tagmic practices are indeed inadequate
for species identification, and that molecular tegbes can unravel a host of hidden
taxa which cannot be deciphered by alpha taxonétawever, before molecular
taxonomic tools are applied, initial identificatibg traditional methods needs to be
carried out by a Taxonomist. What has all too oftappened is that molecular
phylogenetics have been studied without any obthlgical aspects of the said taxa,
and this has led to many “false draws and blinelyall (Godfrey & Knapp 2003) in the
analysis of data, as has happened in a group | kveliv Strepsiptera. For instance, if
two morphologically identical specimens are seqadrand show different molecular
characterization, questions such as: whether tbmedrom the same habitat, are
sibling/incipient/ hybridizing species, and (if arpsite) do they parasitize the same
species of host need to be addressed. These aral tmiological questions vital for
ecologists, conservationists and policy makersalixtherwise, the molecular data are
meaningless, and molecular phylogenetics divoroaa traditional Taxonomy is
indeed an improvised study. Taxonomy is therefateardead-end, but the beginning
of a larger study of Biological Diversity which has endless number of users and
end-users. Combining morphological and moleculéa @athus vital, and ecological
geneticists and evolutionary biologists have tokainrclose collaboration with
Taxonomists, as their work compliments each others’. Without the historical
background-knowledge of interesting anatomicalcttme and behaviour, the study of
molecular phylogenetics will be of no interest tolbdgists (Wheeler 2002), and unless
there is investment in comparative morphology coupled with ethology andygcolo
there will soon be little to explain with moleculainylogenetics (to where most of the
funding at present is directed).
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It takes years of experience to becomenapetent Taxonomist, but positions
have been lost in institutions and funding is bedirgcted for research to reconstruct
phylogenies in a way that “improves neither forriaksification nor the application of
scientific names” (Wheeler 2002). DNA barcodesgued tools for species
identification and help recognize species whossternce is already hypothesised on
the basis of complex characters; but are a poaioapp to species discovery and
description. Bar codes also work for only certaiougps of taxa and not for others such
as Strepsiptera (unpublished).

Most importantly, there has to be collatiorabetween taxonomists, molecular
phylogenetists and computer programmers. The ldigd¢an the progress and
advancement of Taxonomy so far has been that many taxonomists tend tdomerk
Instead, taxonomists should be in the centre adilities concerning species
identification, be it by the use of molecular methdor comparisons with other similar
taxa and their evolutionary relationships (phylogters and systematics), or the
gathering of all data for use by the wider publi the web which provides globally a
single point of information which will be freely aNable to everyone, from amateur
entomologists to policy makers.

The US has been addressing the taxonoisis by aiding different funding
programmes for several years, but this has stilhappened in Europe. In 2002
Wilson estimated that there are about 6,000 taxdsterand that twice that number,
with an equal number of assistants, would be netmledmplete the Tree of Life in
one generation. May (2002), however, disputestitms scale, even if revolutionary
methods are devised for capturing new speciesabethat there is so much material
to be collected and discovered that there aremmigh people to carry out this
exercise. The widely-held view that the greateshiper of unknown taxa are among
the prokaryotes is mistaken. Even among Eukarybse are numerous undiscivered
taxa in the form of cryptic species, as we areifigaut in my study group,
Strepsiptera. We could not have known this without active and thorough sampling,
which is being carried out throughout the worlde®ttivities of a field naturalist are
critical, and whatever the merits of instant idfcaition with DNA analysis, handheld
keys and numerous other trendy approaches: if #rereo people collecting,
discovering and recognizing taxa all the modernagsvwill be a waste of time and
money (Raven 2002). The Taxonomist plays a criacal vital role in species
discovery, identification and description for theletular biologist. Furthermore,
active field collection and discovery of new spsamll give us a clearer picture of the
biodiversity between different geographic areabjtats and continents. Field
biological collection is an area which funding beslignore, especially in Europe,
whereas in the US there are NSF initiatives spigcset aside for this activity.

The last 15 years have seen biologredspmlicy makers in Europe wringing
their hands in horror at the demise of Taxonomye ¥éry same people (in many
cases) sit on funding committees but have dore ottnothing for this cause. The US,
however, has moved on, and there are several $aaje multidisciplinary
collaborative projects underway. | have joined mbar of these teams, and we are
actively collecting and discovering new speciesalHiwould otherwise have not been
able do. In Europe we need urgent funding for resianologies to improve
Taxonomy, not to replace it. .
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Current state and main challenges of taxonomic resech in Poland
Aleksandra Kilian
Department of Biodiversity and Evolutionary Taxonomy, University otiaiv, Poland

I would like to start with introducing the PolistaXonomical Society. Firstly, because its
main board and founders are professors of the Drapat of Biodiversity and Evolutionary
Taxonomy, a place of my job. Secondly, becaus&tuety groups the most of currently
publishing Polish taxonomists not only working onertebrates but also on vertebrates,
plants, fungi and protist. They represent over @isp scientific centers: Warsaw
University, Jagiellonian University, Gask University, University of £6g University of
Wroctaw, University of Opole, Silesian Universityniversity of Szczecin, Adam
Mickiewicz University, Mikotaj Kopernik UniversityJniversity of Warmia and Mazury,
University of Podlasie, Maria Curie-Sklodowska Ustisity, University of Bialystok,
Institute of Systematics and Evolution of AnimasS? Museum and Institute of Zoology
PAS, Nencki Institute of Experimental Biology PASBstitute of Oceanology PAS,
Wroctaw University of Environmental and Life Scies¢ Warsaw Agricultural Academy,
Medical Universities.

The PTS Wwww.biol.uni.wroc.pl/cassidae/pttaxtitle.hihwias established in 1991 in
Wroclaw by polish taxonomists working on invertebsa Now it gathers about 70 active
taxonomists, amateurs and professionals which awdt gear on conference concerning
results of their studies, discussing new moleddehnniques, important problems of
taxonomy (for example: “Universal classificationayfjanisms - a challenge for classic and
molecular taxonomy”, “Systematic unit — morpholaiand genetical aspects”,
“Perspectives of progress of Polish taxonomy inZhst century”).

There are still some disagreements among moletakanomy, classical taxonomy,
phylogenetic biology and biodiversity. One of thaimtasks of conferences organised by
PTS is integration of molecular and classic studieslassification, taxonomy, inspiration
for common projects. This tendency and cooperateiwéen scientific centres is well seen
in studies of young taxonomists, mostly PhD stuslentnodern taxonomical studies, based
on different data, including DNA and other — molecubiological character©n the other
hand, separating of faculties of natural scienoa® biotechnology, stronger specialization
and limited courses of classical taxonomy and eiatary biology on both specializations
make education of future taxonomists insufficiémbst of them have to aquire sufficient
knowledge and practice on their own. Courses on tloeetical and practical taxonomy
are designed as additional ones and they are cardeout only when a certain number of
students sign for them. Lack of courses on professional scientific Engesien at PhD
studies is also significant.

The statute of the PTS is resembling task of EDI& smaller, mainly Polish, scale:
support scientific research on invertebrate taxgnatore scientific collections, organize
scientific library, create a new scientific jourmigvoted to various aspects of invertebrate
taxonomy. The Society published quarterly jourr@éhus - The International Journal of
Invertebrate Taxonomy” (www.biol.uni.wroc.pl/cassidae/ genus.html) and monographic
books on invertebrate taxonomy. It is publishedsih990 and sponsored by the State
Committee for Scientific Research. It is found @ of journals monitoring by ISI Journal
Citation Report. List of polish journals monitoribg ISI, in which taxonomists published,
include about 30 titles.

One of the main problems, causing most of taxontsnmsPoland frustrated, is
system of evaluation of research activity and diatron of funds among institutions and
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research teams making by KBN - the State Commiitte8cientific Research, the major
central governmental source of funds for resedrbl. main cryterium of evaluation of
scientists is system of evaluation of journals miagléhe Ministry of Science and Higher
Education. Number of points depends on their pres@nJournal Citation Index and their
“impact factor”. Difficulties in comparison of pareeters of such evaluation in different
sciences are not taken into account by decisioringdiodies. This system of evaluation
underestimate large monographs and reviews — the most journal@igs/en the length
of papers or on number of large paper. To speetighiry by systematics, web-based
journal “Zootaxa” was established in 2001 but camrttry’s scientific policy neglected this
journal (with IF=0.612) giving only 2 points as flournals without impact factor.

Another problem is places of job. Numerous taxonomists in Poland are amateurs or
phD students without possibilities of work in treuatry in near future. Moreover, salary of
university/ scientist/teacher is only on the leskthe average monthly wage and salary
(2700 PLN= 7560 brutto) and is not motivating. Further problemasected with next
level of polish academic career, evaluation of acad staff: defense of thesis presented to
qualify as assistant professor, which practicalgams waste of time for procedure, despite
of continuing researches.

| mentioned the Polish Taxonomical Society, so shguote also the Polish
Botanical Society (PTB), with 7 journals and owlrdiry in Warsaw (over 50000 volumes),
the Polish Society of Microbiology, the Polish Emtmlogical Society. Taxonomy is integral
part of evolutionary biology so the National Seminars on Evolutionary Biology bbeu
mentioned Www.eko.uj.edu.pl/esgbSeminars are organized four times a year bytunst
of Environmental Sciences, European Community @eoftExcellence of the Jagiellonian
University under auspicies of Comitee of Evolutionary BiologiPolish Academy od
Sciences. These Seminars gathered over 100 resesrBihD students and undregraduate
students from entire Poland. Other important taxaical events which have taken place in
Poland recently are: the 10th Congress of the EaamoBociety for Evolutionary Biology
(was held at the Jagiellonian UniversiGracow) in 2005, thel6th Meeting of the
International Society for Evolutionary Protistolo@yrganized by Department of
Biodiversity and Evolutionary Taxonomy at Univeysitf Wroctaw) in 2006.

One of the task and taxonomic activities is desagilbiodiversity, making
inventories of taxa in specific areas or ecosystems, distsland catalogues. Butterflies
and moths are one of the most prominent group anmwegtebrates. They make a good
subject for evaluation of habitat condition. A distributional checklist of. gpdoptera of
Poland planned for 2010 is a next step (A distrdn#l atlas of butterflies in Poland 1986-
1995) to summarize the distribution of butterflied?oland. The same project is almost
completed for dragonflies (Odonata).

One of the most impressive catalogue is “Catalaguolish Fauna” (Polish
Academy of Sciences) consisting 23 volumes witla dat species distribution and complete
faunistic and systematics bibliography of Polish Coleoptera, finished in 2006. It is thrge of
most complete regional database for the most almirgraup of animals. After 30 years
nearly twice increase of number of coleopteorolsgisiblications is observed. Some
taxonomists are working on the Natura 2000 Netwwyl®rogramme. This important
project for European biodiversity conservationas completed yet, after four years of
conflicts between state authorities and nongoventioeganisations. Nevertheless some
first inventory works in Special Areas of Conseimat(SAC) were completed and
management plans are under construction.

Unfortunately, this important activity is neglectedevaluation of scientific
achievement.
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Future trends of taxonomy
Klaus-Dieter Klass
Museum of Zoology Dresden, Dresden, Germany

In present times taxonomic (and phylogenetic) netetaces numerous challenges, and
there is enormous innovation. There are new metbbdbserving, comparing, and
analysing characters, some of them non-invasivie tahcerning molecular and
morphological techniques. New kinds of characteess@coming introduced into
taxonomic work; most importantly, DNA sequencesinceeasingly explored for
purposes of species distinction. The building ahpeehensive databases, preferably
based on global coordination, has come to full swing. The challengesnnirethe
further development and coordination of these nagpkcts are frequently discussed.
Besides these issues, | view three major genesalgms for taxonomic work: (1) There
is a shortage of comprehensive, revisionary taxaaevark, and a lack of
standardisation in the description of taxa. Considenafypprovement is not in sight,
because (2) routine-work is left behind by an exagtpd, unbalanced promotion of
innovation (enhanced by current research policies and assessmeial caitel because
(3) there is a decrease of permanent positions in taxonomigined with a shortage in
well-educated scientific "upgrowth”.

(1) Lack of comprehensive taxonomic contributions rad of standardised taxon
descriptions

Regarding species-rich taxa (such as insects), mmpsive treatments are
available only for a very small proportion of thebgroups. Therefore — unless there is a
specialist at hand — for the vast majority of spemis found outside North America,
Europe, Russia, and Japan, identification usuagds a time-consuming study of much
original literature produced over centuries. Iniadd, especially older descriptions are
often too brief as to be informative, and even mécescriptions of related species are
often too heterogeneous for a clear comparisons€prently, an examination of
"reliably" identified material or types is frequinindispensible for identification.
The huge gaps in taxonomic knowledge can onlyllezlfby a great amount of
taxonomic routine-work (morphological and to somteat molecular). Preferably this
should be large-scale revisionary work, coordinaiedng the current experts of a
taxon, and with a sufficiently long period of tiragailable. One should remember that
most of the literature today widely used for spgdikentification is the outcome of
decades of continuous taxonomic work by one or mpeeialists. This outcome is to a
great proportion based on long-term experience sothe taxon — a factor that cannot be
replaced by any methodological improvement.

Creating standardised species descriptions forydevel taxa, agreed upon by
the current experts, could optimise such efforysn{faximising comparability), with a
list of characters to be considered, clear defingiof character conditions, and standards
of pictorial documentation. Such standardisatiomM@ventually also facilitate the
building of databases for taxa, as well as phyletjeranalyses. This also means that in
order to arrive at some homogeneity of descriptenrsss, e.g., the species of a family,
some stability in taxonomic practice is needed;amfrse such stability must be set on a
high level.
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(2) Taxonomy and research policies

Three factors are currently counter-productivertbagcing comprehensive
taxonomic work:
(A) The first is quite trivial: the strong declinerigcent years of permanent research
positions that have been a major basis for longrtaxonomic routine work, especially
at natural history museums. Many of the positioesenfilled with purely molecular
researchers, or ITs, or were simply abandoned.
(B) Current policies of funding institutions (natiorsald EU based) widely propagate
"innovation" as a major criterion for grant apptioas. While thoughtful innovation is
welcome, this policy is prone to effecting a diversification of taxonomic metbgy
that may not be warranted to that extent, andiit cnflict with the demand of
standardisation and stability. Furthermore, whaetipular methods are "en vogue” and a
source of innovation, related work is financiallypported, but once their use has
become routine, support decreases. Thus, routine morphology-based taxondmg
hardly ever supported. And support will probably also break down in case of DN&-base
taxonomic work as soon as the methodology has eebsbme stability and work has
become routine. There is thus a fundamental cafféonveen current funding policies
and the basic needs of taxonomic work.
(C) The current, widely distributed use of journal sxpfactors (IF) in the evaluation of
particular researchers and institutes is also @stproductive. Impact is at average much
higher for journals publishing papers with molecular and/or phylogenetic coiméent
for journals focused on contributions with routta@onomic content. (One should
remember that the IF measures nothing but the geeanigation rate of a journal, while
for several reasons it is non-sensical to deriwecamclusions from it on the quality of
some particular publication.) While nothing is wgonith publications on important
general topics being highly ranked, and many cgliea focussing on phylogenetic and
molecular research, the current usage of the IRHesonsequence that young
researchers (who need to apply for funding) as agefull scientists (who will be
evaluated according to impact and funding) are iwelysdrawn away from
comprehensive taxonomic routine work. In other gpttere is hardly any researcher
who in present times could dare to dedicate 5 yi@aastaxonomic revision of some
genus comprising 300 species, because then hidliIBenoo meagre for the next
application or evaluation.

Hiring molecular systematists or ITs, innovation ashs and phylogenetic work
are important aspects of Systematic Biology. Nogless, these aspects have led to a
strong decrease of (wo)manpower for taxonomic newvork, and the number of taxa
no longer covered by any competent specialist wodd has steadily increased.

(3) Recruitment and early training in Systematic Bology

In order to support taxonomic research in the fituzonsider it most important
to increase the number of both permanent posi{eees above) and competent young
systematists. Regarding the latter point, one amtraould be as follows:
Most taxonomists and phylogeneticists have develdpeir strong interest in this field
during very young ages, often before they statted study at a university. However,
there are hardly any opportunities to support-stprtraining at that age (ca. 15-20).
Furthermore, at the universities Systematic Biolbgyg at average experienced a
significant decrease during the last decades, Wwiggedated education of interested
students and the recruitment of further studentshis field have run short. This
situation leaves a vacuum of almost 10 years, wihereffer of special training could
strongly improve forthcoming skills and competen€systematic biologists, and also
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increase their number. Therefore, at the MuseuAoofogy Dresden a model for early
training has been practised since several yeargli@ates from highschool conduct a
simple research project in Systematic Entomologsulting in a publication. After the
"Abitur" they have the opportunity to conduct oreay of entomological work at the
museum, with some 70% scientific work and 30% ctilbke work (frame: "Volonteer
Ecological Year", financially supported by the E280€ per month, but only run on a
regional basis).

| would consider it substantial progress if thesald be grants for work at such
an early stage (especially after the "Abitur") omare regular basis, controlled by the
scientific community, and with some over-regiongpeach and selection of candidates.
This would ideally be installed at natural histonyseums.
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Plant Taxonomy in Spain: a personal reflection
Santiago Martin Bravo
Universidad Pablo de Olavide, Sevilla, Spain

From my point of view, plant Taxonomy in Spain, as inrést of the international
scientific community, is currently experiencingexipd of deep changes, as a result of
the application of the new methods of phylogenatialyses based on molecular
markers. The use of this new approach in the bdiatd/has aroused certain
controversy in the scientific community, characterizgdhe existence of two opposed
and even irreconcilable currents under the opiniocsome researchers, namely classic
or morphological taxonomyftaxonomy) and molecular systematics. In my opinion
this dialectic is merely apparent, because resdaslshown in numerous instances
that both types of methodologies are equally valid and complementary. It beould
desirable to favour a trend towards a progressitegration of both currents, since it
could strengthen scientific results with respedhtise coming from studies based
exclusively on morphological or molecular markdrse use of a larger number of
independent markers (morphology, anatomy, cytoges)gialynology, DNA
sequences or fingerprinting patterns) results fundamental to verify evolutive
hypotheses with greater degree of confidence. Hewéneatments of the same group
of organisms based on different kind of data uguathibit a mixture of congruences
and incongruences. Fortunately, at present, ibiE@able a general fashion towards
the integration of both currents in the Spanish communipfawit taxonomists. The
reconstruction of phylogenetic hypotheses basedaecular markers is more and
more being accepted as a valuable tool to reinfanckecontrast traditional taxonomic
studies and to tackle different systematic, biogeplgic and evolutive questions. In
addition, this integration trend is promoting anlging together to plant Taxonomy of
specialists in other fields, with the subsequer@rgiic exchange and enrichment that
it involves. For instance, the existence of common éw@ypatterns between distinct
species (macroevolution) and populations of the same species (microevolution) is
encouraging the interaction between population ggaes and molecular systematists.

In general, scientists who support the first cur(ertaxonomy) are the heirs of
the Spanish traditional taxonomic school, mainlgdzhon morphological data, and
therefore have sometimes shown reticences to incatgthe new techniques based on
molecular characters. Until the end of th& 2@ntury, this school has traditionally put
little interest in the study of the main evolutivechanisms in plants, like
hybridization, polyploidy and allopatric speciatidnstead, most research was carried
out on the description of new taxa and plant comtias) sometimes of doubtful
value. Nowadays this fact has its reflection inllrge amount of local taxa which
usually swell the synonymy of a given species. Betwthe causes of this scientific
inflation, which has been taken to extreme by spmgosociologists, lay the interest
to increase the value of a publication or the ewztion of local populations for
conservation purposes. Likewise, the peculiaritthefICBN (International Code of
Botanical Nomenclature) for which the name of th#har is placed after that of the
described taxon, has led to many situations of sgecies described merely for
personal interest. Obviously these attitudes,rfanfan objective scientific spirit, have
had a negative influence over plant classic Taxgnaausing its disrepute and
obscuring its valuable contributions.
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On the other hand, some cladists consider molectknacters as a panacea to
solve systematic problems. In this context, cla¥siconomy has been sometimes
considered as a science submitted to a high dedsaéjectivity, which made
important contributions in the past but currentiydecadence by the bursting in of
molecular tecniques. Some of these researchersflepeently joined plant Taxonomy
from other fields like molecular biology and oftitk specific training in Botany.

Weaknesses of both currents when taken to extresiggns have repeatedly
come out into the open. On one hand, some higtical classifications have been
long accepted which do not reflect the natural etoh of the organisms under study;
on the other hand, the extremely reductionist ineat of a species as a series of
molecular characters (i.e. DNA sequences), hamledmerous misidentifications in
molecular phylogenies and to a excessively abstiast of Taxonomy. In some of
these cases the researchers seem not to knowithedsplants since they do not take
into account their phenotypic characteristics.

An additional significant trend in the present depenent of plant Taxonomy
in Spain is the opening to international cooperatind the creation of stable research
groups. Traditionally the progress of this sciewees carried out by a few botanists
who worked alone or in small closed groups. Nowadhgt former individualistic
Taxonomy has given way to a general trend of foionadf research groups in
numerous universities and other scientific cenffégse groups are characterised by
more dynamic teams and by a growing scientific arge with other national and
international groups, boosted by the improvement of communication media (i.e.
internet, e-mail). Some outcomes of this procesgant pubications, stays abroad of
researchers and the design of more solid and etthagsampling strategies. This work
philosophy of cooperation between groups has tuoudo be very positive for the
progress of plant Taxonomy in Spain, and consstateornerstone in the integration
of the two currents above mentioned. In additibis speeding up the implantation of
the tecniques of phylogenetic analyses, whose gaitet in Spain would have
otherwise probably slowed down because of the burden of our individualistic tradition.
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Taxonomy on the rise - the current state and mainkallenges of
taxonomic research in Sweden

Matthias Obst, Matz Berggren, Mike Thorndyke
Kristinerberg Marine Research Station, Fiskebadkskiveden

Taxonomy on the rise

In 2007 Sweden celebrated the 3®0rthday of Carl von Linné (Carolus Linnaeus,
1707-1778), the father of taxonomy who inventeduhiversal system to describe,
identify, and classify organisms. With I8ystema naturaghat was published in its

first edition 1735, Linné started the discovery afdiversity. Today it has been
recognized beyond the circles of the biological oamity that his work is far from
being finished. The fact that only a minute parthaf actual diversity on the planet is
described while simultaneously a vast amount ofiggseare threatened or disappearing
has revitalized taxonomy as a high priority sci@ntiscipline for the coming century.
It has also become clear that unknown speciesérmlbe discovered in very well
known regions of the world such as northern Eurdpe. number of described
multicellular species in Sweden for example haseggmfrom 38.000 to over 50.000

in the past 35 years (Gardenfors et al. 2003)hAtsame time it has been realized that
the larger part of the described flora and faun@wéden (>65%) is very poorly

known in their biology, especially with respectheir life history and ecological
significance. In order to promote species knowledg@entifically and in the public,
the Swedish government launched an exemplary grioj@902 with the ambitious

goal of describing the complete flora and faunasotountry (Miller 2005). The
Swedish Taxonomy Initiati(&TI -
http://www.artdata.slu.se/svenskaartprojektet/skaagprojektet_eng.asp) is a 20 year
assignment and makes Sweden the first countryeinvtirld that attempts to carry out
a complete inventory of its entire multicellulaeli In this large scale survey several
goals are pursued, and the discovery of new spec@stainly one of them. However,
also the intense study of poorly known taxa hagh priority, as well as the
development of human recourses and infrastructuteeifield of taxonomy.

The agenda of the Swedish Taxonomy Initiative fwdhree main steps (Fig.
1), and begins with biological inventories, folladviey taxonomic research and the
presentation of the taxonomic records in a nati&malyclopedia of the Swedish Flora
and Fauna(http://www.nationalnyckeln.se/englighFive years after the start of the
project many large inventories have successfulgnbestablished, collecting biological
material all over the country. One example is thedsh Malaise Trap Project that
revises the hymenopteran and dipteran fauna. Aftee than three years this project
has assembled an estimate of 40 million insecta fioross Sweden while preliminary
results suggests that more than 1000 species leavefbund new to Sweden, of which
more than 400 species are even new to scienceh@&nekxample is the Pandalina
expedition that carries out an inventory of theimafauna along the entire Swedish
west coast between 2006 and 2009. Also here thienprary results report a large
number of new records for Swedish waters and also negvespfor science (especially
among the microscopic fauna).

All samples collected during the inventories of 81H are curated by the
natural history museums of Sweden and from hengdhedistributed to the
taxonomic experts that further process the matdnadddition to the primary purpose
for species descriptions, taxonomic revisions, l@indeographical records, many of
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the samples are used for other purposes and hyg®thesed research, like ecological
and phylogenetic projects (Dunn et al 2008), papariagenetics, as well as barcoding
(Bourlat et al 2007). Another major goal of the marnnventory survey is the
compilation of a reliable red-list, which has ngisted before. The density and
distribution of marine species is usually very idiift to trace over time and
endangered species have to date been accountedupesficially.

All taxonomic records gathered during the ventudrthe STI will be made
available via a public online-database, Argportalen(www.artportalen.se This
taxonomic register is already running with a langenber of taxa and exchanges
regularly information with upcoming and establistseger-regional databases (e.g.
MarBEF, GBIF, LifeWatch).

A major ambition of th&wedish Taxonomy Initiative furthermore drawing
public attention towards the Swedish biodiversggaurses and wake interest in our
animal diversity. For this reason tBacyclopedia of the Swedish Flora and Fauna
displays taxonomic and systematic information iretiel balance with popular-
scientific presentation of organisms and colofiukirations (Fig. 2). The idea with
this book series is to produce more than 100 votuover the next 20 years, and after
the first five years we can report 5 volumes alreadyipiudl (mosses, beetles,
myriapods, and butterflies) while more than 20 wads being under construction.

Within the STI workshops and courses are organizedbjects related to
systematics and taxonomy for researches and Phid@gsl For example in autumn
2007 an international workshop dealing with meiotawas held while in spring and
summer 2008 a number of advanced PhD-coursesxondany methods (including
electronic methods in taxonomy such as DELT#tp://delta-intkey.comare
scheduled.
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STI - the process.
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Fig. 1 The research agenda of the/edish Taxonomy Initiativen the first step
inventories are carried out collecting with the Igafacollecting either certain taxa or
all multicellular organisms of a certain environrhdn the second step all collected
material is stored at the Swedish national museums and distributed for taxonomic
research. As the third step a popular-scientifickogeries is currently under
construction The Encyclopedia of the Swedish Flora and Fauna
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Fig. 2Book seriesThe Encyclopedia of the Swedish Flora and Fauna

_I SURVEYS OF THE MARINE  from nosthwestern part

FAUNA AND FLORA OF THE S wve
SWEDISH COASTS Shaghak

The aim is get an up-to-date knowledge of the species
composition in Swedish marine waters, their distribution
Py and habitat preferences.

Fig 3 Surveys on the Swedish west coast.
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Current state and main challenges of taxonomic resech in Sweden
Bengt Oxelman
University of Uppsala, Uppsala, Sweden

Sweden has, by tradition, a strong tradition in the fietlduwwdnomy. Carl von Linné, of
course well-known, but also people like Elias F(mycology), and a number of
zoologists have made groundbreaking contributiartbeir respective organismal
fields. Taxonomic research has maintained a reltikigh level and the considerable
natural history collections in the country have also had decent support. Sintéwtbou
years, the Swedish government supports “the Sweaikimomy initiative”, aiming at
within a 20-year period produces semi-popular taxoeic descriptions and
determination keys to all multicellular organisncgwrring in Sweden. So, one might
think that the current state of taxonomy and itarkel is brighter than ever? Well, in my
opinion, the potential is large, but the outcom# @epend on a number of very
important strategic decisions.

Before discussing the particular points | wish take, let me first briefly
define the distinctions between the fields of noat&ire, taxonomy, and systematics.
Nomenclature simply apply a set of naming rules to a classification of organisms that
is given by taxonomic research. Nomenclature is gfaiaxonomy, which also entails
description of the features (morphological, anataticytological, molecular,
behavioural, physiological, phylogenetic, chorotadj etc) of the organismal groups
(taxa). Knowledge of these features is often byego®d by systematic research on a
particular taxonomic group. Systematic research anagay not include taxonomic
classification. In contrast to e.g. physiologist®cologists, the systematists major
focus is the variation within the particular taxamo group under study, rather than
trying to extrapolate the features of a model (orgrm or system) generally.

Under the evolutionary paradigm, most taxonomistke for granted that the
taxonomic classification produced should reflect evolutiondatiomships. The
formalism behind this varies, and is sometimesstiigect of heated controversy. To
keep taxonomy as research discipline in the fore-frontadern evolutionary biology,
it is extremely important that that taxonomy restsa solid scientific framework, and
that it is a vital and developing scientific fiedflbiology.

Important natural history collections are part@in® Swedish universities (i.e.
the herbarium at Goteborg University, the museuinhsiad University, and the
Museum of Evolution, Uppsala University). Fundirfgother institutions varies, the
Swedish Museum of Natural History in Stockholm ssrunder the governmental
department of Culture, the botanical garden inI8tobn jointly under the Royal
Swedish Academy of Science and Stockholm univeraibereas the Botanical Garden
and the Museum of Natural History in G6éteborg both serves under the regional
Government. The relative importance of researchlipuvelations, and biodiversity
information storage varies among the departmentsthiey have all in common that
they are very important sources of informationidmdiversity research, including
systematics and taxonomy. Although the Swedishrtaxty initiative is a good
funding source presently, the problem of long-téurding is not resolved. In my
view, it is important that these institutions defitne cost that can be defined as
belonging to curation, exchange and maintenandieeofatural history collections.
This should be a national/international resporisyhiRn organisation consisting of
these institutions is presently working with thssane of its goals.
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As for the scientific development of systematicd saxonomy, it is important the the
museums and the universities are tightly integrate®weden, | believe that
taxonomic research, in an international compariscnypies (or at least occupied) a
relatively high proportion of university based ras#. There is an unfortunate
tendency that this about to change, though. Stamagemic environments should be
identified, where systematic research and the llogalral history collections forms the
core, interacting tightly with other areas of exmoary biology.

Specifically, the following areas should be giveghhpriority:

-Development of a conceptual framework that makese in the evolutionary
theoretical framework.

-Strong integration with relevant cutting edge egsk in neighbouring areas in
biology

-Development of efficient bioinformatics tools that handle both “traditional”
taxonomic data as well as molecular and phylogenetic informationrtioyar, tools
that make the taxonomists routine work easier aimduece dissemination of results
(publication) should be developed.
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Zoological taxonomy in Spain: a brief perspective
José M. Padial
Museo Nacional de Ciencias Naturales-CSIC, Madsjgiain

| doubt that anyone would consider Spain amongthumtries with strong tradition
and investment in zoological taxonomy. Although sdBpanish zoologists from the
nineteenth and early twenty Centuries, as Jiméada BEspada and Eduardo Bosca
(amphibians), Ignacio Bolivar and Mariano de la Baaells (insects) or Angel
Cabrera (mammals), contributed to the excellenc@paiish taxonomy with their
works on the Iberian, African, and Neotropical faspmost Biodiversity of the
Spanish homeland territories and colonies was tdestby other Europeans.

The history and perspectives of the National Musefi Natural History in
Madrid can be used to illustrate the scarce interest in ghognooological taxonomy
in Spain. It is worth to note that this museum espnts the most important Spanish
institution created by zoological taxonomists foological taxonomists. It was born in
the Eighteen Century as the Natural History Cabinet. A great buidisgenvisioned
to house the Cabinet’s collections. Unfortunatehge it was built, royal desires
destined the edifice to exhibit paintings and stuls in what is now internationally
known as Museo del Prado. Another magnificent lingjdvas then built as the Arts
and Science Palace. The Natural History Cabinetalbbesto find a corner there. This
was the last location for the Cabinet, which latensformed in the National Museum
of Natural History. However, only a small part thege building was destined to the
Museum. This situation lasts to date. The Museuly @ccupies a small fraction of
the building, the largest portion (even the maitrarce) being filled by the School of
Industrial Engineering. In the early 1990s, modeends in museology led to the
dismantling of the traditional zoological exhibitian the Museum. The main
consequence is that there is no large permaneitiigah on taxonomy in Spain and,
therefore, hampering one of the principal ways of communicéxmnomy to society.
In short, Spain lacks a Museum of Natural Histasgnparable to museums in other
European countries.

Besides this particular situation, my general irspi@n is that taxonomy in
Spain is not going through a healthier state. Zgickd departments at the universities
tend to prioritize research projects on ecology @enetics, while taxonomy is the
business of a handful of independent and isolateeriebrate taxonomists. Moreover,
students of biology and university researchers tend to be more interestetelimates
than invertebrates. Thus, since most taxonomic work has been done in Spanish
vertebrates, the dominant feeling among them isrtiwst taxonomic work has been
done. The research lines are therefore focusedham topics because taxonomy is
taken for granted. This rebounds in the topicshaatjthe classrooms and, further, on
the perception of students about which are andwdie not the hot topics in biology.
Additionally, most students are much more attrabigthe vision of “real” scientist
evoked by laboratories or complex statistical agegy than by that of counting
appendices of hundred of preserved specimens biezulars. In summary, neither
university docents nor alumni are interested irotepmy.

Nevertheless, | think that the general ostracistaxdnomy (also in Spain) is
the result of its reluctance to incorporate congapthanges and new methodological
procedures. Compare the conceptual stasis of taxpmoth the enormous conceptual,
methodological and technical development of phyheges in the last 50 years.
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Phylogeneticists have incorporated different kiotisharacters, methods, models and
statistical tests in their studies, and have fattgepted the conceptual implications of
evolutionary theory. The modern conceptual andrigeth framework of phylogenetics
attracts much more personal and economic resotiraagaxonomy. Phylogenetics
has thus become a much more lucrative and suctgssfiram than taxonomy, which
is reflected in, for example, the highest impactdaof the journals where phylogenies
can be published. This scenario has caused a sgroblem. Resources initially
destined to taxonomy are now being deviated towedsreconstructions, mainly due
to the broad confusion by non-taxonomists betwédsogenies and classification.
Furthermore, applicants to the scarce positioiaxonomy are commonly required to
have skills and a considerable publication recorphylogenetics, even if these
publications do not include description of taxa or proposal of new classifications.
Despite this negative panorama, | consider thatrtamy still has an
unprecedented opportunity to be reborn from iteastnd attract the interest of
students and scientists, which would place it insomance with its relevance for
society. The apparition of popular books aboutBlwliversity crisis (e.g., The
Diversity of Life) helped students and researcheise aware of the urgent need of
taxonomic exploration. Although this is an impottatep, | think that to reach the
level of prestige and acceptation of other scign@e®nomists need to rebuild
taxonomy. As phylogeneticists did, taxonomists rneegiccept all the implications
derived from evolutionary theory, and to rethinkitlprocedures (even those strictly
nomenclatural) in light of the conceptual and mdtilogical development of areas of
knowledge as phylogenetics, population biology@ppor genetics. Only then would
taxonomy become a much more empirical, competéne attractive science.
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Zootaxonomy and taxonomic paleontology in Hungary -A status
report

Jozsef Palfy

Research Group for Paleontology, Hungarian Acadefifyciences—Hungarian
Natural History Museum, Budapest, Hungary

Hungarian zootaxonomists struggle with ambivalealifgs. Their self-esteem is
boosted by the pride to continue the rich tradgiohsome 200 years of zootaxonomy
in Hungary. Yet there is widespread frustratiort tha discipline is underrepresented
and underfunded within biology and science as deylexacerbated by an inferiority
complex in comparison with the infrastructure apgartunities available in western
countries. This report is largely based on a réggniblished thematic set of papers [1]
that provides a review of zootaxonomic researchiafndstructure in Hungary. |
attempt to summarize their key findings and supplenit with a brief analysis of
taxonomic paleontology in my country.

To understand current activities, it is helpfulewiew the recent history of the
discipline. Over 30 years ago started a serieargelresearch projects devoted to
faunal studies of national parks in Hungary (Hoéipyy Aggtelek, etc.) [2]. The first
long-term monitoring study was completed on Batorliget Nature Reserve by 1991. The
first modern, comprehensive zootaxonomic textboak published in Hungarian in
1996 [3]. The approach of a new millenium catalygechmary volumes and checklists
on various taxonomic groups (e.g. Palaearctic Paptelillipedes of Hungary, oribatid
mites of Hungary, Microlepidoptera). A new monodraeries (Pedozoologia
Hungarica) has been devoted to previously neglesagdiweller groups (e.g.
earthworms, mites, nematodes).

Hungarian taxonomists strive to live up to the tepan built up by several
generations of their predecessors. Traditionahgttes include expertise in various
groups of insects and mammals. Apart from an ols/foaus on Hungary and the
entire Carpathian Basin, Palaearctic faunas inrgéaee important research targets.
However, much of the international reputation ohlgarian taxonomy is earned by
specialists who are leading world-wide expertsheirtrespective faunal groups. Much
current research is devoted to Southeast Asiait€@nother, recent historical
example, the bulk of pioneering studies on the Mxiag entomofauna was carried out
or coordinated by Hungarian taxonomists. The Depattiwiezioology of the
Hungarian Natural History Museum has traditionaligyed a key role in collecting
campaigns and taxonomic work in exotic areas. Huagdaaxonomists are pedant in
distinguishing themselves from systematists. Ingdpace taxonomic research far
outweighs systematics in Hungary. Hungarian taxonomists appear somewhat slow in
embracing modern molecular, DNA-based approache@senkeen to insist that
traditional morphologic expertise is irreplaceable and should be mabhtdine recent
opening of a DNA laboratory in the Hungarian Nakitestory Museum at least
provides the necessary basic infrastructure foemdéar taxonomic work. It remains to
be seen how fast or slow a change in attitudehaitipen, sooner or later surely
allowing molecular taxonomy to gain a foothold inrdary.

Specimen-based taxonomic research utilizes callestiThe prime zoological
collection in the country is kept in the HungarMatural History Museum, which is
ranked among the top ten such collections in Eurdpe zoological collection
consists of more than 7 million specimens or 186&% of which are insects [4]. Its
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most important part is the beetle collection (nedrillion specimens) which is
regarded as the world’s best collection for cerfamilies. Another measure of
significance is that the zoological collection hesisearly 70 thousand type
specimens. Apart from the Budapest museum, serag@inal museums have
significant (but more than an order of magnitudaln) zoological collections.
There are two main Hungarian journals which pubtismary zootaxonomic literature
and both of them are edited in the Hungarian Natdistory Museum. Acta Zoologica
Hungarica is indexed in the SCI, whereas the Armlistorico-Naturale Musei
Nationalis Hungarici celebrates its $D@lume in 2008.

An overview of the institutional infrastructure aadtensus of professional
zoologists was compiled on the basis of a new edition of the direzftanologists and
a customized questionnaire [5]. The number of agists has remained fairly stable
around 450 over the past 20 years. An estimateddGbem (i.e. ~90 scientists) are
regarded as zootaxonomists. All zoologist staff members are spread amoriPSome
institutions. Taxonomists work dominantly in museuffirst and foremost in the
Hungarian Natural History Museum), university departments, and national park
services. The demographics of zoologists is satsfg, with a slight deficit in the 40—
50 age group. There are some 60 young zoologisteinnder 30 age group but a
large percentage of them are PhD students. Theefbealth of the profession will
depend on whether they will find employment withe field.

With regard to the future of the discipline, mainiag adequate university
education is crucial. The PhD students mostly dttbie University of Budapest or U
of Debrecen, where Zootaxonomy, ecology and hidrobiology, and Biodstisams
exist, respectively, within the Biology PhD Schodl [Bhe undergraduate programs
are currently undergoing a major ,Bologna-styleforen, where the previously well-
established 5-year diploma program is replaced ®year BSc followed by a 2-year
MSc program. The latter one will be phased in aditist BSc students are expected to
graduate in 2009. In Hungary 8 universities off&Sx program in biology. The
number of students admitted has risen sharplyarast 15 years, following a similar
general trend in Hungarian higher education. Zomaxy remains a first and second
year course with slightly reduced credit values @ads time, split nearly evenly
between lectures and labs, followed by a field sthbthe end of Year 2.

In this review, | have subjectively omitted botaitaxonomy, simply for lack
of time to compile the relevant information. Instead, | briefly touch upon
paleontological taxonomy, where | have some fiestchexperience. Paleontology is a
much smaller field than zoology, not only in Hungarhe annual Hungarian
Paleontology Conference is attended on average by 50ei#&gionals and students,
representing an estimated 65—-75 % of the entilé. fidhe largest research base is
again the Hungarian Natural History Museum, whleeR@epartment of Paleontology
is complemented by a Research Group largely fubgdtle Hungarian Academy of
Sciences. The E6tvds University of Budapest hdaradsalone Paleontology
Department, but the Hungarian Geological Institpteyiously a key place for paleo
research, has been downsized to a degree at wéliebrjpological research has been
decimated. The paleontological community is furtbegmented by research areas to
vertebrate and invertebrate paleontologists, medeymtologists, and paleobotanists.
Some currently (and traditionally) strong resedogics include Mesozoic
radiolarians, bivalves, cephalopods, brachiopo@soZoic foraminifers, molluscs,
crustaceans, mammals and plants. The geographis fethe Carpathian Basin, only a
few experts work regularly on material from outskl@ope. The approach is generally
traditional, expert-based and morphologically aeein Much of the current basic



Future trends of taxonomg9

taxonomic work is only little different from the Wxestablished 19 century-style.
Even the use of morphometrics in taxonomy remairgely ignored by most
Hungarian paleontologists. The taxonomic outpptullished mostly in national and
regional journals and monograph series. | shall@nd positive note, though, by
mentioning the increasing share of internationabperative research among the
projects by Hungarian paleontologists. | work osirey the awareness that there is
much interest in taxonomic paleontology as supplieaw data for analysis of trends
in past biodiversity through deep time. We shall sereasing Hungarian contribution
to international database projects, such as treoPmllogy Database.
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The current state and challenges of taxonomic resezh in Germany
Thomas von Rintelen
Museum Fuer Naturkunde, Berlin, Germany

Germany has a long taxonomic tradition and spetsator a wide range of taxonomic
groups. Particularly in natural history museumsivadaxonomic research is thriving,
often coupled today with the aim to address larger eloolaty questions. On the
methodological side, molecular systematics is sepdogressing, though there has
been a luke-warm response to DNA-taxonomy or DNAcbding so far, with few
notable exceptions. Taxonomy in Germany has thenpial to be a thriving science,
thus, were it not for pressing problems in twoeliént areas:

(1) While natural history museums continue to bespats of taxonomists, the
situation at the universities has become very giffe Very few if any chairs in
zoology e.g. are being held by taxonomists afieng continuous decline. Rather,
there is a notable tendency towards choosing mialebiologists for vacant positions.
In effect, taxonomic teaching has all but vanished what is left is endangered. The
natural history museums remain the only steadycgoof taxonomic expertise, thus.
While most of the museums at least have links witiversities, their efforts cannot
replace the lack of taxonomic education provided by the latter. Consgqustundents
of biology are often hardly exposed to taxonomglband if they are, cannot fail to
perceive that its prospects at present are faiplesgising than they are e.g. for
genetics. If this trend continues, it will inevitglead to a severe lack of taxonomists
in the future.

(2) Taxonomy is obviously collection based and in total the German natural
history museums probably hold one of the threeslstrgational collections in the
world. This rich heritage does not translate intffisient funding for maintaining and
using these collections, though. While some ofldinger museums have secured a
more steady source of funding through federal moeegntly, others still face a
shortage of funds or in at least one case evenr@do€onsequently, curator positions
for example remain vacant or are quietly cut avilayaddition, curators in Germany
traditionally have to do both research and be cbile managers at the same time, a
double role that is not promoting excellence ih@ittask under the best of
circumstances and certainly not if insufficientdimg is an additional problem.

The major challenge for the future of taxonomieegsh in Germany will be to
successfully address the threat of an extinctictaadnomic expertise due to its virtual
elimination from the university curriculae. A nenitiative to install ten well-equipped
professorships in taxonomy at German universititp {/www.taxonomie-
initiative.de) may prove a promising start to owene the perceived unattractiveness
of an apparently old-fashioned discipline — whighslightly ironically, at the same
time hailed as a megascience of th& @dntury by some.

On the collection side, progress has been madéheamigh initiatives like
GBIF, which has lead in some case to the firstaptl cataloguing of type specimens
in major museums through the funding of extra sfiifie key here again is to spend
more ressources particularly on skilled personmehanage the collections efficiently,
open up research time (not only) for curators astl but not least increase the
attractiveness of the field for students.
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A future for taxonomy
Hendrik Segers

Belgian Biodiversity Platform, Freshwater LaboragpRoyal Belgian Institute of
Natural Sciences, Brussels, Belgium

Which taxonomy?

These are challenging times for taxonomists. Orotteehand, taxonomy
(sensu latdis going through a deep crisis, as opportundiss resources are
evaporating. Indeed, taxonomists increasingly havampete for funding and career
opportunities with researchers from other discgdithat are perceived as having a
higher societal or scientific relevance. On thesotiand, the appearance of novel
methodologies and of the world wide web has creatsekting in which fascinating
tools and unprecedented information disseminatiwhratrieval possibilities are
possible. If taxonomy as a discipline is to suntive bottleneck, then it will have to
evolve, by adaptation to the needs and expectatibssciety.

The challenges and opportunities created by thiadlgy of new techniques
makes that fundamental taxonomic questions canb®otackled using an
unprecedented range of methods, morphologicalpgmal, or molecular. This
promising new approach has the potential to defimedamentally new paradigms on
diversity and evolution. Taxonomic research thabeoes any relevant available
technique, and is well embedded in a conceptuaidreork, should be able to compete
with other scientific disciplines, both in the puitsof research resources and the
publication of results in high-ranking journals, and, consequently, in the creftion o
career opportunities. However, combining the abél@ools successfully is of a
complexity that requires an interdisciplinary amarie, hence prohibitive to the lone
taxonomist.

The line of fundamental research is unlikely tddithe taxonomic products
ecologists, managers and policy persons requike sjpecies- and geographic
information databases, communication and identification tools (whether nhoyjuad
or molecular), well-curated natural history collections, and trainindesttification
skills. A different adaptation is required to answ@s need: that of taxonomists
developing applied tools, tailored to the needgsafrs.

Building a future

So, the pressures on taxonomy appear to be digeu@n the one hand,
fundamental taxonomic research results in the keghl publications that scientists
need to build a career upon; applied taxonomicaresedelivers the taxonomic tools
and products most needed by users. These two diggpgths will probably become
mutually exclusive under the present culture ofdranting and evaluating science, and
especially the second, applied branch of taxongopears to be critically endangered.
The products and services delivered by appliedrtamic research are no match
compared to the outcome of other research diseiplincluding fundamental
taxonomic research, if evaluated using contempdeayniques, viz. comparison of
journal impact factors and citation indexes. Anleggpbranch of taxonomy can only
flourish, and be expected to deliver, if both taxonomists and adbese to some basic
economical principles, that is, that clear condsi@xist regarding products and
services, offered against a realistic price. Pramaldy, this requires taxonomists who
don’t get sidetracked from their contracts (see Euenk007, Flowers 2007), and
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users who understand that what they pay for is Wieat get (e.g., see Gotelli 2004).
Institutes and funding agencies that choose to@tigpch research should act
consistently, and apply appropriate evaluatioreaatfor the selection of personnel
and projects.

Many taxonomists will probably argue that the twee$ of taxonomic research
sketched above fail to focus on the activity tisatéw most associated with people’s
perception of taxonomy, viz. the description ofwhéaxa. Indeed, | see this activity as
only a step, albeit an important one, in the taxwiegrocess, but not as the Holy
Grail. It should be borne in mind that this actnitas been going on for centuries and
that we are nowhere near the ends of it. Also, aarat in many cases, are doing a
great job at it. Considering these elements, it is unrealistic to etkpedtinding
agencies will put resources to the disposal ofcinity that can easily be perceived as
a being equivalent to a bottomless pit.

Concluding thoughts

In order to enable taxonomy to adapt in the wagesxribed above, a change
of attitude will be required by both taxonomistslarsers. It is likely that this change
of attitude in taxonomists will be established thgb a process of selection. As far as
users are concerned, it is unlikely that any charigdtitude will happen. Competition
for funding is such that budgets for taxonomic sarppcluded in ecological or other
research proposals will most probably be the fodie axed. Also, there is hardly an
incentive to, for example, ecologists to improvetaxonomy, as quality control by
peer review generally fails to evaluate this aspect

Clearly, the picture | draft of the future of taxamny is bleak. Fortunately,
governments worldwide have realised, in the Conwardn Biological Diversity, that
the taxonomic crisis is having an adverse effecdustainable management and
conservation of biodiversity, and has initiatedlaldal Taxonomy Initiative to tackle
the taxonomic impediment. Initiatives like, the Aswbling the Tree of Life (AToL:
http://atol.sdsc.edl/Partnership for Enhancing Expertise in Taxon¢REET:
http://www.nhm.ku.edu/peét/and, of course, the European Distributed Inttitaf
Taxonomy (EDIT http://www.e-taxonomy.el/and others, are setting a stage. | hope
that in Belgium, we will see a significant initiaéi promoting taxonomy, both in
natural history institutes and universities, in thieire.

References

Evenhuis, N.L. (2007) Helping solve the “other” éaomic impediment: completing tigght Steps to
Total Enlightenment and Taxonomic Nirvadaotaxa,1407, 3-12.

Flowers, R.W. (2007) Comments on “Helping Solve‘#her’ Taxonomic Impediment: Completing
the Eight Steps to Total Enlightenment and Taxonomieayid’ by Evenhuis (2007Xootaxa
1494: 67-68

Gotelli, N.J.(2004). A taxonomic wish-list for comumity ecologyPhil. Trans. R. Soc. Lon@&. (2004)
359, 585-597.



Future trends of taxonomy3

Current state and main challenges of taxonomy in Rland
Niklas Wahlberg
Department of Biology, University of Turku, Finland

The current state of taxonomy in Finland is by Bpeemn standards in quite good shape.
There are several museums with adequate collectiothsaxonomic work is relatively
well-funded. Taxonomists with permanent positiansiuseums and universities are
able to work on taxonomic problems of their choieghout being forced to work on
groups of organisms that are of immediate econamécest to humans. This is
reflected in the high standards of publicationtaxonomy and systematics coming
from Finland. There are also large numbers of ammagéxonomists describing new
species of their favourite group, mostly doing ggodlity work and publishing
descriptions in accessible journals.

However, the taxonomic work done in Finland isyMeaditional and there is
resistance to new methods and ideas. Many taxot®mith permanent positions are
part of the older generation and the number of paant positions is quite limited,
meaning that turnover is quite slow. This in turn means that many new ideas in the
field of taxonomy are not readily accepted by th@klished researchers and it is
viewed as the clichéd old-fashioned, dusty protesbly students. The small number
of available positions also means that the fielthabnomy is not very attractive for
students. The main challenges for taxonomy in Rohlare to introduce the new
methods being developed and to make taxonomy etk field of research for
potentially interested students.

DNA taxonomy in Finland: the use of DNA in taxonpm mainly seen as a
passing fad by many established taxonomists iraRthl This is reinforced by the
amateurs who do not have the resources or techmoallkdge to use molecular
methods in their work. Clearly the use of DNA asoarce of characters is not
appreciated in Finland and this is not helped leyléinge costs of acquiring such
information relative to traditional methods. A seqguing center devoted to generating
molecular data for taxonomic purposes would be s&y to allow nonspecialists
access to such data at minimum cost. One sericwseqaence of the scepticism
towards DNA taxonomy is that no museum in Finland has invested in storing
specimens for DNA-based work, despite active cbotigdrips around the world.
Another consequence is that no Finnish museumgaat®f the Consortium for the
Barcode of Life.

Internet based taxonomy in Finland: the internet is seen as too ephenfieral t
a reliable repository for species descriptions.rélappears to be very little interest in
exploring the possibilities of the internet amongny professional taxonomists. There
does not even appear to be interest in placingctdin information on the internet,
even though some museums do have databases of their collectiobmieegsity of
Oulu Zoological Museum).

Finnish taxonomy is poised on the edge of tramsitY ounger generation and
some older generation taxonomists are already imgrhéing new methods in
taxonomy, and a number of museum jobs will becovadable in the next few years
as many taxonomists reach the age of retiremeig.mbans there is much potential
for Finnish taxonomy to change from traditionaptogressive.
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Current state and challenges in Swiss systematicagtaxonomy
Jasmin D. Winkler (1), Guilhem Mansion (2) and LsilRiiber (3)

(1) University of Zirich, Zoological Museum, Zuri@witzerland
(2) University of Zirich, Institute for Systemdgiotany, Zurich, Switzerland
(3) Department of Zoology, The Natural History Murse London, UK

The biodiversity of Switzerland is among the richest in Europe, and new species a
described on a regular basis. Forty-seven muselinsptanical and 8 zoological
gardens hold biological collections, unified untdeDaCollect’, a meta-database and
partner of the EU Project BioCASE. Despite the thet the potential user has to be
fluent in either French or German, this databas#itiztes worldwide access to around
41 million specimens. According to a recently psiid Nature article, 345’000 type
specimens, material that named an estimated quadrédirdescribed species, are
housed in Swiss collections (Agosti et al 2003) sTikian astonishingly high number,
especially considering the fact that Switzerlandasyet a full member of the Global
Biodiversity Information Facility (GBIF).

As the taxonomic expertise to deal with this wealth of specimens is vanishing,
the Swiss Academy of Sciences launched speciftéoptas to face this problem,
namely the ‘Task Force Systematik und Taxonomiauédher of the ‘Global
Biodiversity Information Facility Switzerland’) artie ‘Swiss Forum of Biodiversity’'.
In this context a memorandum on the future of Swysematics was published,
describing how this discipline on the edge of dyaug could find its way back to
academic institutes, international science, analitechalls. The very detailed
management plan, developed by 25 mostly Swiss authors, shows not onigveog s
the state of Systematica Helvetica is, but alsehat great extent Swiss systematists
and taxonomists are interested themselves in gettia discipline back on its feet.

Current situation in Botany (not including mycology) and Zoology

As in many other European countries, the probemanifold: budgets for
natural history collections at museum and botanical gardens have been reduced, and
the use of the money available has been shifted franaging collections to designing
easy to digest exhibitions, while teaching biods#gt taxonomy, and systematics has
dramatically decreased, as has the number of tamist®working on Swiss desktops.
As more and more of these experts leave theiredffor retirement, their positions are
either filled with specialists foreign to the fiedd dissolved altogether.

Although Botany can be seen as the taxonomicallstractive research area in
Switzerland, no particular efforts are made byghbkticians to improve the current
difficult (financial) situation. The recent retiremt of two of the most authoritative
experts in the field and their replacement by etgpiareign to systematics and
taxonomy is just an example of the present statdfairs. As professors in Systematic
Botany leave, courses in systematics are cut lzackthe existence of botanical
gardens and herbaria is threatened. For exampkj@nal petition was necessary in
2007 to “save” the botanical garden of Neuchatélse funding support was not
renewed by the University. Unfortunately, such éseme not the exception, but the
sad rule!

And this also holds true for zoological collectipas the process of financing
publicly accessible exhibits rather than the coratf existing collections has already
devoured some of the smaller museums (Swiss Acadéi@giences 2007). Professors
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of systematic zoology have by now entirely disappedrom the teaching boards of
Swiss universities, and there seems to be no teendange this.

As systematics is unanimously considered to béainedation for most
organismic sciences, the question remains: whyvarkilling the goose that lays the
golden eggs?
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List of available research grants, initiatives andrganisations in the area of taxonomy and
systematics, with indication of Swiss participation

1) Research Grants

USA-NSF programs for taxonomy and sytematics

AToL (Assembling the Tree of Lifd)ttp://atol.sdsc.edu/

PEET (Partnership for Enhancing Expertise in Taxoy)http://www.nhm.ku.edu/peet/

PBI (Planetary Biodiversity Inventoryittp://nsf.gov/funding/pgm_summ.jsp?pims_id=5343

Nothing comparable in EU or Switzerland

2) Worldwide or EU initiatives and Swiss participaion

a) BioCASE: search for metadata (institutions and collections). http://www.biocase.org/ Switierland
not listed (see Search for metadata (institutiortsallections)).

b) SYNTHESY S:http://www.synthesys.info/index.htm

Switzerland is not part

c¢) GBIF: http://www.gbif.org/

Switzerland is associated counthgtp://www.gbif.ch) but judging from their web page the Swiss GBIF
node is not very active.

d) CTAF Consortium of European Taxonomic Facilitié®://www.cetaf.org/

The only Swiss members are: Muséum d'Historie Mdlude la Ville de Genéve and Conservatoire et
Jardin Botaniques de la Ville de Genéve

e) EDIT Network of excellence. http://www.e-taxongpeu/

Any Swiss institution involved?

f) ENBI (European Network for Biodiversity Informan) is the EU's contribution to the Global
Biodiversity Information Facility (GBIFhttp://www.enbi.info/forums/enbi/index.php

Swiss Biodiversity Forum listed as member, but masS research institution.

MeDacCollect’, a meta-database for biological cdltats
http://medacollect.biodiversity.ch/index_d.html

Swiss initiative that lists all collections, butyoan't search for species and accession numbers.
3) Organization within Switzerland

The Swiss Biodiversity Forum of the Swiss Acaderh$aences is the competence center for
biodiversity research in Switzerlaratp://www.biodiversity.ch/

Swiss taxonomists and systematists are organisger tine Swiss Systematic Society.
(http://www.swiss-systematics.ch/e/about/)




Future trends of taxonomy6

Taxonomy in Poland
Bozena Zakry
Warsaw University, Warsaw, Poland

Taxonomical researches in Poland have a long imadispecially the taxonomy of
vascular plants and animals. Polish taxonomicaindiic institutes (Museum and
Institute of Zoology Polish Academy of Sciences,¥afer Institute of Botany Polish
Academy of Sciences) are active participants ahtrnational initiatives concerning
taxonomy (EDIT, CBOL). There are several sociegieniping in Poland actively
working specialists in different fields of systematic (mycology, zoologtgiye
phycology). Each society organizes annual sympasigaientific seminaries and
meetings where taxonomists present the results of theyand have occasion to
discuss. | know only one society in Poland groupinty taxonomists — it is The
Polish Taxonomical Society. It was founded in 1991 by a group of young Polish
taxonomists working on various groups of invertédsaThese 25-30 persons during
several years met on scientific seminaries organsehe Department of Zoology,
Agricultural University in Wroctaw.

Polish taxonomists begin using the modern moleaukethods for systematic
studies and taxonomic revisions of different groups of organisms. The DNArsass
and “DNA barcodes” data in combination with othexdnomic data (morphological,
biochemical, physiological features) currently haeen used by my research group to
designate epitypes and neotypes for euglenoidsispéVonomorphina pyrum
Kosmala at al. 200 Phacus orbicularis, Phacus pleuronectes, Phacusdtiam
Kosmala at al. 2007); for designation a new tdar(omorphina pseudopyryrand
taxonomical reclassifications (Zakrg002, Kosmala at al. 2005).

The challenge for Polish taxonomy is the sameihkather countries — using
the molecular tools, as a standard methods, foodesing existing relationships
among organisms and proper interpretation of prenggrees constructed on the
molecular data which wouldn’t be in contradiction with other dataghwaogical,
biochemical, physiological, ecological).
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