
Research Infrastructures offer capacity to address scientific
questions never attempted before: Are all taxa equal?

Research Infrastructures (RIs) are facilities, resources and services used by the scientific

community to conduct research and foster innovation. LifeWatch ERIC has developed

various virtual research environments, which include many virtual laboratories (vLabs)

offering high computational capacity and comprehensive collaborative platforms that

supporting the needs of digital biodiversity science. Over its 250 years of history, the

taxonomic research community has developed a system for describing, classifying and

naming taxa across multiple levels. For the marine biota, taxonomic information is

organized and made publicly available through the World Register of Marine Species

(WoRMS) that records more than 250,000 described valid species. Although scientists tend

to assign an equal status (in terms of contribution to overall diversity) to each taxon used

in taxonomy, biogeography, ecology and biodiversity, the question “are all taxa equal?”

has never been tested at a global scale. We present evidence that this question can be

addressed by applying relatedness indices (Taxonomic Distinctness) over the entire

WoRMS metazoan tree. The RvLab, developed by the LifeWatchGreece RI, operating on a

high-performance computer cluster, has been used to meet the high computational

demands required for such an analysis at a global scale.
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123Natural History Museum, Vienna, Austria; andreas.kroh@nhm-wien.ac.at 
124Swedish Museum of Natural History, Stockholm, Sweden; sven.kullander@nrm.se
125University of Bari, Department of Earth Sciences, Bari, Italy; rafael.laperna@uniba.it
126The University of Southern Mississippi, Gulf Coast Research Laboratory, Ocean Springs MS, 

USA; sara.lecroy@usm.edu
127National Institute of Water and Atmospheric Research, Wellington, New Zealand; 

Daniel.Leduc@niwa.co.nz  
128Smithsonian Institution, National Museum of Natural History, Washington DC, USA; 

lemaitrr@si.edu
129National Institute of Water and Atmospheric Research, Wellington, New Zealand; Anne-

Nina.Loerz@t-online.de
130Institute of Marine Biology, Biotechnology and Aquaculture (IMBBC), Hellenic Centre for 

Marine Research (HCMR), Gouves, Heraklion, Crete, Greece; stephonyx@gmail.com
131Consejo Superior de Investigaciones Científicas, Centre d'Estudis Avançats de Blanes Blanes,

Spain; macpherson@ceab.csic.es
132Woods Hole Oceanographic Institution, Woods Hole MA, USA; lmadin@whoi.edu
133University of Lodz, Department of Invertebrate Zoology & Hydrobiology, Lodz, Poland; 

tmamos@biol.uni.lodz.pl
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134Università degli studi di Sassari, Dipartimento di Medicina Veterinaria, Sassari, Italy; 
renata.manconi@uniss.it

135Museum of New Zealand Te Papa Tongarewa, Wellington, New Zealand; 
BruceM@tepapa.govt.nz

136University Brunei Darussalam, Department of Biology, Rimba, Brunei; 
david.marshall@ubd.edu.bn

137Royal Belgian Institute of Natural Sciences, Brussels, Belgium; 
Patrick.Martin@naturalsciences.be

138Natural Environment Research Council, British Antarctic Survey, Cambridge, UK; 
s.mcinnes@bas.ac.uk

139Flanders Marine Institute, Ostend, Belgium; jan.mees@vliz.be
140University of Tartu, Faculty of Biology and Geography, Tartu, Estonia; tonu.meidla@ut.ee
141Museum Victoria, Melbourne, Australia; kellymerrin@hotmail.com
142Senckenberg am Meer, German Centre for Marine Biodiversity Research, Wilhelmshaven, 

Germany; d.milyutin@mail.de 
143University of Washington, Friday Harbor Laboratories, Friday Harbor WA, USA; 

cemills@u.washington.edu
144Russian Academy of Sciences, P. P. Shirshov Institute of Oceanology, Moscow, Russia; 

vadim@ocean.ru
145Russian Academy of Sciences, P. P. Shirshov Institute of Oceanology, Moscow, Russia; 

tina@ocean.ru
146California Academy of Sciences, Department of Invertebrate Zoology & Geology, San 

Francisco CA, USA; rmooi@calacademy.org
147Universidade de São Paulo, Departamento de Zoologia, São Paulo, Brasil; 

acmorand@ib.usp.br
148Universidade Federal do Paraná, Departamento de Zoologia, São José dos Pinhais, Brasil; 

rmrocha@ufpr.br   
149Texas A&M University, Texas A&M University-Corpus Christi, Department of Life Sciences, 

Corpus Christi TX, USA; mollusca@gmail.com
150Flanders Marine Institute, Ostend, Belgium; jonas.mortelmans@vliz.be
151University of Florida, Department of Biology, Gainesville FL, USA; mortimer@ufl.edu 
152Stazione Zoologica 'Anton Dohrn' of Naples, Integrative Marine Ecology, Naples, Italy; 

luigi.musco@szn.it
153Justus Liebig University, Department of Animal Ecology & Systematics, Giessen, Germany; 

thomas.a.neubauer@allzool.bio.uni-giessen.de
154Natural History Museum of Bern, Bern, Switzerland; eike.neubert@nmbe.ch
155Museum für Naturkunde, Leibniz-Institut für Evolutions und Biodiversitätsforschung, Berlin, 

Germany; Birger.Neuhaus@mfn.berlin
156Institute of Ecology and Biological Resources, Hanoi, Viet Nam; ducanh410@yahoo.com
157University of Copenhagen, Zoological Museum, Copenhagen, Denmark; Cnielsen@snm.ku.dk
158Smithsonian Institution, National Museum of Natural History, Washington DC, USA; 

NORENBUR@si.edu
159Museum Victoria, Melbourne, Australia; tohara@museum.vic.gov.au
160University of Hong Kong, School of Biological Sciences and Swire Institute of Marine Science, 

Hong Kong SAR, China; hisaseal@gmail.com
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161Oak Ridge National Laboratory, Toxicology and Hazard Assessment Group, Oak Ridge TN, 
USA; dmopresko@hotmail.com

162Shimane University, Research Center for Coastal Lagoon and Environments, Shimane, Japan;
osawam@soc.shimane-u.ac.jp

163University of Ryukyus, Graduate School of Engineering and Science, Senbaru, Japan; 
yota1164@gmail.com

164University of Florida, Florida Museum of Natural History, Gainesville FL, USA; 
paulay@flmnh.ufl.edu

165Université Claude Bernard Lyon 1, Lyon, France; vincent.perrier@univ-lyon1.fr
166National Oceanic and Atmospheric Administration, Protected Resources Division, Santa Cruz 

CA, USA; William.Perrin@noaa.gov
167National Museum of Natural History Grigore Antipa, Bucharest, Romania; iorgup@antipa.ro
168National Museums of Northern Ireland, Ulster Museum, Holywood, UK; 

Bernard.Picton@nmni.com
169Agnes Scott College, Biology Department, Decatur IL, USA; jpilger@agnesscott.edu
170Polish Academy of Sciences, Institute of Paleobiology, Warsaw, Poland; apis@twarda.pan.pl
171Bishop Museum, Honolulu, HI, USA; bugman@bishopmuseum.org
172Museum Victoria, Melbourne, Australia; gpoore@museum.vic.gov.au
173University of Ryukyus, Senbaru, Japan; jreimer@sci.u-ryukyu.ac.jp
174Senckenberg Nature Research Society, Research Institute and Natural History Museum, 

Frankfurt a.M., Germany; reip@myriapoden-info.de
175Texas A&M University-Corpus Christi, Harte Research Institute for Gulf of Mexico Studies,  

Corpus Christi TX, USA; Michael.Reuscher@tamucc.edu
176Instituto Español de Oceanografía, Centro Oceanográfico de Gijón, Gijón, Spain; 

pilar.rios.lopez@gmail.com
177University of Southampton, National Oceanography Centre, Southampton, UK; 

M.Rius@soton.ac.uk
178Russian Academy of Sciences, A.N. Severtsov Institute of Ecology and Evolution, Moscow, 

Russia; rzhavskij@mail.ru
179University of the Basque country, Department of zoology and animal cell dynamics, Vizcaya, 

Spain; ji.saiz@ehu.es
180Muséum National d'Histoire Naturelle, Paris, France; andrefsartori@gatesscholar.org
181University of Innsbruck, Institute of Zoology, Innsbruck, Austria; heinrich.schatz@uibk.ac.at
182University of Veterinary Medicine, Institute of animal ecology and cell biology, ITZ, Ecology 

and Evolution, Hannover, Germany; bernado@trichoplax.com
183Centrum für Naturkunde (CeNak), Centre of Natural History- Zoologisches Museum, 

Hamburg, Germany; andreas.schmidt-rhaesa@uni-hamburg.de
184University of Cambridge, CASP, Cambridge, UK; simon.schneider@casp.cam.ac.uk
185University of Western Australia, Perth, Australia; christine.schonberg@uwa.edu.au
186Centro Universitário de Volta Redonda, Volta Redonda, Brasil; senna.carcinologia@gmail.com
187Universidade Federal do Rio de Janeiro, Museu Nacional, Rio de Janeiro, Brasil; 

csserejo@acd.ufrj.br
188Acharya Nagarjuna University, Department of Zoology and Aquaculture, Andhra Pradesh, 

India; shabu.biologist@gmail.com
189Charles Sturt University, Sydney, Australia; sshamsi@csu.edu.au
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190University of Texas at San Antonio, San Antonio TX, USA; jsharma06@gmail.com 
191Tel-Aviv University, Department of Zoology, Tel-Aviv, Israel; noa.shenkar@gmail.com
192WoRMS Editorial Board, Fish Vet Group Asia Limited, Chonburi, Thailand; 

andy.shinn@fishvetgroup.com 
193University of Lodz, Laboratory of Polar Biology and Oceanobiology, Lodz, Poland; 

sicinski@biol.uni.lodz.pl
194Johann Heinrich von Thünen-Institut, Institute of Sea Fisheries, Braunschweig, Germany; 

volker.siegel@ti.bund.de
195Field Museum of Natural History, Chicago IL, USA; psierwald@fieldmuseum.org
196Field Museum of Natural History, Chicago IL, USA; esimmons@fieldmuseum.org
197University of Ryukyus, Tropical Biosphere Research Center, Sesoko Station, Sesoko Island, 

Japan; fredsinniger@hotmail.com
198Natural History Museum, London, UK; d.sivell@nhm.ac.uk
199University of Ljubljana, Department of Biology, Ljubljana, Slovenia; boris.sket@bf.uni-lj.si
200Naturalis Biodiversity Center, Leiden, Netherlands; Harry.Smit@naturalis.nl
201Ghent University, Biology Department, Ghent, Belgium; Nic.Smol@UGent.be
202Universidade Federal de Pernambuco, Museu de Oceanografia "Dr. Petrônio Alves Coelho", 

Recife, Brasil; jesser_fidelis@yahoo.com.br
203Bavarian State Collection of Zoology, Munich, Germany; spelda@zsm.mwn.de
204Universidade Estadual Paulista "Júlio de Mesquita Filho", Museu de Oceanografia "Dr. 

Petrônio Alves Coelho", Marília, Brasil; stampar@assis.unesp.br
205Vlaamse overheid, Beleidsdomein Leefmilieu, Instituut voor Natuur- en Bosonderzoek, 

Afdeling Biodiversiteit en Natuurlijk Milieu, Onderzoeksgroep Ecosysteemdiversiteit, 
Brussels, Belgium; eric.stienen@inbo.be

206Bulgarian Academy of Sciences, National Museum of Natural History, Sofia, Bulgaria; 
pavel.e.stoev@gmail.com

207Swedish Museum of Natural History, Stockholm, Sweden; sabine.stohr@nrm.se
208Swedish University of Agricultural Sciences, Swedish Species Information Centre, Uppsala, 

Sweden; Malin.Strand@slu.se
209El Colegio de la Frontera Sur, Lerma Campeche, Mexico; esuarez@ecosur.mx
210University of Maine, School of Biology and Ecology, Orono, USA; mindi.summers@maine.edu
211University of Washington, Biology Department, Seattle WA, USA; bjswalla@u.washington.edu
212Italian National Research Council, Istituto per lo Studio degli Ecosistemi - Sede di Firenze, 

Florence, Italy; stefano.taiti@ise.cnr.it
213Kagoshima University, Department of Earth and Environmental Sciences, Kagoshima, Japan; 

echiura.sipuncula@gmail.com
214University of Bergen, Bergen Museum, Bergen, Norway; pansdamen@gmail.com
215Orange County Sanitation District, Environmental Laboratory & Ocean Monitoring Division, 

Fountain Valley CA, USA; copepods@graduate.uwa.edu.au
216Joint Nature Conservation Committee, Peterborough, UK; mltasker@aol.com
217Naturalis Biodiversity Center, Leiden, Netherlands; Harry.tenHove@naturalis.nl
218WoRMS Editorial Board, 1223 AM, Hilversum, Netherlands; terpoorten@chello.nl
219Nova Southeastern University, Oceanographic Center, Dania Beach FL, USA; 

thomasjd@nova.edu
220The Evergreen State College, Laboratory One, Olympia WA, USA; thuesene@evergreen.edu
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221University of Göttingen, Geological Museum, Göttingen, Germany; nebyuht@yahoo.com
222Universidad Nacional de Mar del Plata, Departamento de Biología, Buenos Aires, Argentina; 

jtimi@mdp.edu.ar
223University of Modena e Reggio Emilia, Modena, Italy; todaro.antonio@unimo.it
224Consejo Superior de Investigaciones Científicas, Centre d'Estudis Avançats de Blanes Blanes,

Spain; xturon@ceab.csic.es
225Virginia Commonwealth University, Center for the Study of Biological Complexity, Richmond 

VA, USA; peter@uetz.us
226Kharkiv National University, Department of Zoology and Animal Ecology, Kharkiv, Ukrain; 

serge.utevsky@karazin.ua
227Centre National de la Recherche Scientifique, Institut Méditerranéen de la Biodiversité et 

d’Ecologie marine et continentale, Marseille, France; jean.vacelet@imbe.fr
228University of Helsinki, Finnish Museum of Natural History, Helsinki, Finland; 

risto.vainola@helsinki.fi
229Naturalis Biodiversity Center, Leiden, Netherlands; sancia.vandermeij@naturalis.nl
230Eurofins Aquasense, Amsterdam, Netherlands; TonVanHaaren@eurofins.com
231Universidade Federal do Pará, Guama, Brasil; virag_venekey@yahoo.com.br
232Merellaan 13, Scherpenheuvel, Belgium; chris.vos1@telenet.be
233University of Tasmania, School of Zoology, Hobart, Australia; geneforws@yahoo.com.au
234Smithsonian Institution, National Museum of Natural History, Washington DC, USA; 

walterc@si.edu
235University of Hawaii, Department of Biology, Honolulu HI, USA; watling@hawaii.edu
236University of Cambridge, Department of Zoology, Cambridge, UK; mw283@cam.ac.uk
237State University of New York, College of Environmental Science and Forestry, Syracuse NY, 

USA; cwhipps@esf.edu
238California Academy of Sciences, Department of Invertebrate Zoology & Geology, San 

Francisco CA, USA; gwilliams@calacademy.org
239Museum Victoria, Melbourne, Australia; rwilson@museum.vic.gov.au
240The University of Hong Kong, Faculty of Science, The Swire Institute of Marine Science, Hong

Kong, China; moriakiyasuhara@gmail.com
241Universidade Federal do Rio de Janeiro, Departamento de Zoologia, Rio de Janeiro, Brazil; 

joanazanol@ufrj.br
242South Australian Museum, Department of Invertebrates, Adelaide, Australia; 

wolfgang.zeidler@samuseum.sa.gov.au 
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Research  Infrastructures  (RIs)  are  facilities,  resources  and  services  used  by  the  scientific
community to conduct research and foster innovation. LifeWatch ERIC has developed various
virtual  research environments,  which  include  many virtual  laboratories  (vLabs)  offering  high
computational capacity and comprehensive collaborative platforms that supporting the needs of
digital biodiversity science. 
Over its 250 years of history, the taxonomic research community has developed a system for
describing, classifying and naming taxa across multiple levels. For the marine biota, taxonomic
information is  organized and  made publicly  available  through the World  Register  of  Marine
Species (WoRMS) that records more than 250,000 described valid species. Although scientists
tend to assign an equal status (in terms of contribution to overall diversity) to each taxon used in
taxonomy, biogeography, ecology and biodiversity, the question “are all taxa equal?” has never
been tested at a global scale. We present evidence that this question can be addressed by
applying relatedness indices (Taxonomic Distinctness) over the entire WoRMS metazoan tree.
The RvLab, developed by the LifeWatchGreece RI, operating on a high-performance computer
cluster, has been used to meet the high computational demands required for such an analysis at
a global scale.  
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