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Note

The question whether taxonomic descriptions naming new animal species without type specimen(s) deposited in 

collections should be accepted for publication by scientific journals and allowed by the Code has already been discussed 

in Zootaxa (Dubois & Nemésio 2007; Donegan 2008, 2009; Nemésio 2009a–b; Dubois 2009; Gentile & Snell 2009; 

Minelli 2009; Cianferoni & Bartolozzi 2016; Amorim et al. 2016). This question was again raised in a letter supported 

by 35 signatories published in the journal Nature (Pape et al. 2016) on 15 September 2016. On 25 September 2016, the 

following rebuttal (strictly limited to 300 words as per the editorial rules of Nature) was submitted to Nature, which on 

18 October 2016 refused to publish it. As we think this problem is a very important one for zoological taxonomy, this text 

is published here exactly as submitted to Nature, followed by the list of the 493 taxonomists and collection-based 

researchers who signed it in the short time span from 20 September to 6 October 2016.

Correspondence

In defense of a species description without preserved specimens, a few colleagues recently provided arguments that 

could lead to widespread use of photography-based taxonomy (PBT) (Pape et al. 2016). We 493 collection-based 

researchers refute these arguments.

The main purpose of the Code’s Article 73.1.4—which tolerates the naming of species described based on 

illustrations—is to allow the nomenclatural availability of species names established without reference specimens before 

the maturity of taxonomy. However, modern descriptions shouldn’t be done without material evidence through at least 

one museum ‘type’ specimen, carrying many characters that cannot be seen on photographs and enabling objectivity, 

replicability and refutability. 

Species delimitation is a matter of taxonomy, not of nomenclature, but taxonomic work requires such a specimen to 

make an objective link between a name and a natural population, without which the allocation of the name remains 

uncertain.

Alleged species known only from photographs can be referred to by non-scientific names until the collection of a 

specimen enables acceptable taxonomic descriptions.

Peer-review, which is not required by the Code, may indeed be useful for taxonomic works if carried out by 

competent referees, but it has repeatedly proved insufficient to prevent flawed descriptions. PBT will promote rapid 

dissemination of poorly reviewed descriptions based on unverifiable “evidence”.

PBT is detrimental for fields of biology that depend on taxonomy: impeding approval of permits to collect—a strong 

nuisance for taxonomy; harming the credibility of and obstructing advances in taxonomy, as untrained/unscrupulous 

persons can easily flood life “catalogues” with dubious taxa; increasing instability and inaccuracy, as scrutiny is hindered 

by the lack of specimens. 

The Code must be reformed to prevent that Articles designed to deal with contributions from the early ages of 

taxonomy are used to justify outdated practices that can harm science and biodiversity conservation.
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Olavi Kurina Institute of Agricultural and Environmental Sciences, Tartu, Estonia.

Adriano Kury Museu Nacional, Rio de Janeiro, Brazil.
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Sebastian Kvist Royal Ontario Museum, Toronto, Canada.

Enrique La Marca Universidad de Los Andes, Merida, Venezuela.

Antonietta La Terza Università di Camerino, Camerino, Italy.

Richard LaVal The Bat Jungle, Monteverde, Costa Rica.

Thomas E. Lacher Texas A&M University, College Station, USA.

Carlos J. E. Lamas Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil.

Max R. Lambert Yale University, New Haven, USA.

Bernard Landry Muséum d'Histoire naturelle, Geneva, Switzerland.

Francisco Langeani Universidade Estadual Paulista, Sao Jose do Rio Preto, Brazil.

José A. Langone Museo Nacional de Historia Natural, Montevideo, Uruguay.

John E. Lattke Universidade Federal do Paraná, Curitiba, Brazil.

Esteban O. Lavilla Fundación Miguel Lillo-CONICET, Tucumán, Argentina.

Twan Leenders Roger Tory Peterson Institute of Natural History, Jamestown, USA.

David C. Lees The Natural History Museum, London, UK.

Yuri L. R. Leite Universidade Federal do Espírito Santo, Vitória, Brasil.

Thomas Lehmann Senckenberg Forschungsinstitut und Naturmuseum, Frankfurt, Germany.

Marcos Gonçalves Lhano Universidade Federal do Recôncavo da Bahia, Cruz das Almas, Brazil.

Burton K. Lim Royal Ontario Museum, Toronto, Canada.

Xiaofeng Lin South China Normal University, Guangzhou, 510631, China.

Ivan Löbl Muséum d’Histoire naturelle, Geneva, Switzerland.

Carlos A. S. de Lucena Museu de Ciências e Tecnologia PUCRS, Porto Alegre, Brazil.

Zilda Margarete S. de Lucena Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre, Brazil.

Paulo Lucinda Universidade Federal do Tocantins, Porto Nacional, Brazil.

Nathan K. Lujan University of Toronto, Scarborough, Canada.

Pierangelo Luporini Università di Camerino, Camerino, Italy.

David R. Luz Federal University of Paraná, Curitiba, Brazil.

John D. Lynch Instituto de Ciencias Naturales, Universidad Nacional de Colombia, Bogotà, Colombia.

Leonardo Ferreira Machado Universidade de Brasília, Brasília, Brazil.

Stephen Mahony The Natural History Museum, London, UK.

Luiz R. Malabarba Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil.

Marivene Manuel-Santos National Museum of Philippines, Manila, Philippines.

Jader Marinho-Filho Universidade de Brasília, Brasília, Brazil.

Miguel Â. Marini Universidade de Brasília, Brasília, Brazil. 

Antonio Carlos Marques Universidade de São Paulo, São Paulo, Brazil.

Mariana P. Marques Museu Nacional de História Natural e da Ciência, Lisboa, Portugal.

Octávio Mateus NOVA University of Lisbon, Caparica, Portugal.

Masafumi Matsui Kyoto University, Kyoto, Japan.

Tomáš Mazuch Dříteč, Czech Republic.

James McCranie Miami, Florida, USA.

Ryan C. McKellar Royal Saskatchewan Museum, Regina, Canada.

Caleb D. McMahan Field Museum of Natural History, Chicago USA.

Sven Mecke Philipps-Universität Marburg, Marburg, Germany.

Karin Meißner Deutsches Zentrum für Marine Biodiversitätsforschung, Hamburg, Germany.

María A. Mendoza-Becerril Centro de Investigaciones Biológicas del Noroeste, La Paz, Mexico.

Carlos A. Mendoza-Palmero Universidad Nacional Autónoma de México, Ciudad de México, Mexico.

Stefan Merker Staatliches Museum für Naturkunde, Stuttgart, Germany.

Marcello Mezzasalma Università degli Studi di Napoli Federico II, Naples, Italy.

John Mark Midgley Albany Museum, Grahamstown, South Africa.

Jeremy Miller Naturalis Biodiversity Center, Leiden, The Netherlands.

Matthew J. Miller Sam Noble Museum, Norman, USA.

Michael Maia Mincarone Universidade Federal do Rio de Janeiro, Macaé, Brazil.

Joël Minet ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Aurélien Miralles ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Thaís P. Miranda Universidade de São Paulo, São Paulo, Brazil.
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Alain Didier Missoup University of Douala, Douala, Cameroon.

David Modrý Veterinární a Farmaceutická Univerzita Brno, Brno, Czech Republic.

Jesús Molinari Universidad de Los Andes, Merida, Venezuela.

Ara Monadjem University of Swaziland, Kwaluseni, Swaziland.

Olivier Montreuil ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Ricardo Moratelli Fundação Oswaldo Cruz, Rio de Janeiro, Brazil.

Cristiano Rangel Moreira Museu Nacional, Rio de Janeiro, Brazil.

Felipe F. F. Moreira Fundação Oswaldo Cruz, Rio de Janeiro, Brazil.

Cécile Mourer-Chauviré Université Claude Bernard, Lyon, France.

Pablo Ricardo Mulieri Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”-CONICET, Buenos Aires, 

Argentina.

Thomas A. Munroe Smithsonian Institution, Washington DC, USA.

Shun-Ichiro Naomi Natural History Museum and Institute, Chiba, Japan.

Fabio Nascimento Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil.

Wolfgang A. Nässig Senckenberg Forschungsinstitut und Naturmuseum, Frankfurt, Germany. 

Lassad Neifar Faculté des Sciences de Sfax, Sfax, Tunisia.

Andre L. Netto-Ferreira Museu Paraense Emilio Goeldi, Belém, Brazil.

Aidin Niamir Senckenberg Biodiversität und Klima Forschunsgzentrums, Frankfurt, Germany.

Stuart V. Nielsen Marquette University, Milwaukee, USA.

Silvio S. Nihei Universidade de São Paulo, São Paulo, Brazil.

Annamaria Nistri Museo di Storia Naturale dell'Università di Firenze, Florence, Italy.

Alejandro Oceguera-Figueroa Universidad Nacional Autónoma de México, Ciudad de México, Mexico.

Gaetano Odierna Università degli Studi di Napoli Federico II, Naples, Italy.

Annemarie Ohler ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Andres A. Ojanguren-Affilastro Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”-CONICET, Buenos 

Aires, Argentina.

Favízia Freitas de Oliveira Universidade Federal da Bahia, Salvador, Brazil.

Marcio Luiz de Oliveira Instituto Nacional de Pesquisas da Amazônia, Manaus, Brazil.

Otto Müller Patrão de Oliveira Universidade Federal do ABC, São Bernardo, Brazil.

Sarah Siqueira Oliveira Universidade Federal de Goiás, Goiânia, Brazil.

Link E. Olson University of Alaska Museum, Fairbanks, USA.

Geoffrey O. Ong’ondo Egerton University, Egerton, Kenya.

Nikolai Orlov Zoological Institute, Russian Academy of Sciences, St.Petersburg, Russia.

Claudia Patricia Ornelas-García Universidad Autónoma de México, Ciudad de Mexico, Mexico.

Hernan Ortega Museo de Historia Natural, Lima, Perú.

Mauricio Ortega-Andrade IKIAM Universidad Regional Amazónica, Tena, Ecuador.

Hidetoshi Ota University of Hyogo, Sanda, Japan.

Antoine Pariselle Institut de Recherche pour le Développement, Paris, France.

Paulo Passos Museu Nacional, Rio de Janeiro, Brazil.

Murilo N. L. Pastana Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil.

Bruce D. Patterson Field Museum of Natural History, Chicago USA. 

Luciano D. Patitucci Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”-CONICET, Buenos Aires, 

Argentina.

James L. Patton Museum of Vertebrate Zoology, Berkeley, USA.

Ana C. Pavan Universidade de São Paulo, Piracicaba, Brazil.

Silvia E. Pavan American Museum of Natural History, New York, USA.

Marco Pavia Università di Torino, Turin, Italy.

Pedro L. V. Peloso Museu Paraense Emilio Goeldi, Belém, Brazil.

Alexander Pelzer Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten und Naturschutz, Hannover, Germany.

Martín O. Pereyra Museo Argentino de Ciencias Naturales “Bernardino Rivadavia” - CONICET, Buenos Aires, 

Argentina.

Abel Perez-Gonzalez Museo Argentino de Ciencias Naturales “Bernardino Rivadavia” - CONICET, Buenos Aires, 

Argentina.

Blanca Pérez-Luz Universidad Complutense de Madrid, Madrid, Spain.
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Cristian Hernan Fulvio Pérez Centro Nacional Patagónico-CONICET, Puerto Madryn, Argentina.

Julian Kerbis Peterhans College of Professional Studies, Roosevelt University, Chicago, USA.

A. Townsend Peterson University of Kansas, Lawrence, USA.

Julien Pétillon Université de Rennes 1, Rennes, France.

Thomas Keith Philips Western Kentucky University, Bowling Green, USA.

Orfeo Picariello Università degli Studi di Napoli Federico II, Naples, Italy.

Marcio R. Pie Universidade Federal do Paraná, Curitiba, Brazil.

Tiago G. Pikart Universidade Federal do Acre, Rio Branco, Acre, Brazil. 

Ronald H. Pine University of Kansas, Lawrence, USA.

Ulisses Pinheiro Universidade Federal de Pernambuco, Recife, Brazil.

Luiz Carlos Pinho Universidade Federal de Santa Catarina, Florianópolis, Brazil.

Ângelo P. Pinto Museu Nacional, Rio de Janeiro, Brazil.

Leonora Pires Costa Universidade Federal do Espírito Santo, Vitória, Brazil.

Roberto Poggi Museo Civico di Storia Naturale, Genova, Italy.

José P. Pombal Jr. Museu Nacional, Rio de Janeiro, Brazil.

Mrugank Prabhu Bombay Natural HIstory Society, Mumbai, India.

Elizabeth Prendini American Museum of Natural History, New York, USA.

Lorenzo Prendini American Museum of Natural History, New York, USA.

Jasmine Purushothaman Zoological Survey of India, Kolkata, India.

Robert Alexander Pyron George Washington University, Washington DC, USA.

Pablo Quintela-Alonso Universidad Complutense de Madrid, Madrid, Spain.

Andres Sebastian Quinteros Instituto de Bio y Geociencias del Noroeste Argentino, Salta, Argentina.

Marcial Quiroga-Carmona Instituto Venezolano de Investigaciones Científicas, Caracas, Venezuela.

Wolfgang Rabitsch Umweltbundesamt, Vienna, Austria.

Jean Raffaëlli Penclen, Plumelec, France.

Jean-Claude Rage  Centre de Recherches sur la Paléobiodiversité et les Paléoenvironnements, CNRS-MNHN-UPMC, 

Paris, France.

Hossein Rajaei Staatliches Museum für Naturkunde, Stuttgart, Germany.

Martín J. Ramírez Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”-CONICET, Buenos Aires, 

Argentina.

Marcos A. Raposo Museu Nacional, Rio de Janeiro, Brazil.

Lucia H. Rapp Py-Daniel Instituto Nacional de Pesquisas da Amazônia, Manaus, Brazil.

Jean-Yves Rasplus Centre de Biologie pour la Gestion des Populations-INRA, Montferrier-sur-Lez, France.

Brett C. Ratcliffe University of Nebraska, Lincoln, USA.

Sushma Reddy Loyola University Chicago, Chicago, USA.

Roberto E. Reis Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre, Brazil.

James V. Remsen, Jr. Museum of Natural Science, Louisiana State University, Baton Rouge, USA.

Leigh R. Richards Durban Natural Science Museum, Durban, South Africa.

Ira Richling Staatliches Museum für Naturkunde, Stuttgart, Germany.

Tony Robillard ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Marcelo Salles Rocha Universidade do Estado do Amazonas, Manaus, Brazil.

Rosana Moreira Rocha Universidade Federal do Paraná, Curitiba, Brazil.

Dennis Rödder Zoologisches Forschungsmuseum A. Koenig, Bonn, Germany.

Mark-Oliver Rödel Museum für Naturkunde, Berlin, Germany.

Fernando P. Rodrigues Universidade de Brasília, Brasília, Brazil.

Estefania Rodriguez American Museum of Natural History, New York, USA.

Duke S. Rogers Brigham Young University, Provo, USA.

Fernando J. M. Rojas-Runjaic Museo de Historia Natural La Salle, Caracas, Venezuela.

Beate Röll Stiftung Tierärztliche Hochschule Hannover, Hannover, Germany.

Alfred L. Rosenberger City University of New York, New York, USA.

Jodi Rowley Australian Museum, Sydney, Australia.

André Silva Roza Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil.

Manuel Ruedi Muséum d’Histoire naturelle, Geneva, Switzerland. 

Jorge Salazar-Bravo Texas Tech University, Lubbock, USA.
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Norma J. Salcedo Francis Marion University, Florence, USA.

Yves Samyn Royal Belgian Institute for Natural Sciences, Brussels, Belgium.

Sharlene E. Santana University of Washington, Seattle, USA.

Luciana Santoferrara University of Connecticut, Groton, USA.

Bernardo F. Santos American Museum of Natural History, New York, USA.

Charles Morphy D. Santos Universidade Federal do ABC, Santo André, Brazil.

Jean Carlos Santos Universidade Federal de Uberlândia, Uberlândia, Brazil.

Marcos Pérsio Dantas Santos Universidade Federal do Para, Belém, Brazil.

Eric J. Sargis Yale Peabody Museum, New Haven, USA.

Walter E. Schargel University of Texas at Arlington, Arlington, USA.

Beat Schätti formerly Muséum d’Histoire naturelle, Geneva, Switzerland.

Mark D. Scherz Zoologische Staatssammlung München, Munich, Germany.

Birgit C. Schlick-Steiner Institute of Ecology, University of Innsbruck, Innsbruck, Austria.

Ray C. Schmidt Smithsonian Institution, Washington DC, USA.

Thomas Schmitt Senckenberg Deutsches Entomologisches Institut, Müncheberg, Germany.

Richard Schodde National Research Collections, CSIRO, Australia, Canberra, Australia. 

Colin S. Schoeman University of Venda, Thohoyandou, South Africa.

Silke Schweiger Naturhistorisches Museum, Vienna, Austria.

Cristiano F. Schwertner Universidade Federal de São Paulo, Diadema, Brazil.

Ernest C. J. Seamark University of Pretoria, Pretoria, South Africa.

Thiago B. F. Semedo Universidade Federal de Mato Grosso, Cuiabá, Brazil.

Mann Kyoon Shin University of Ulsan, Ulsan, Korea.

Cameron D. Siler Sam Noble Museum, Norman, USA.

Luís Fábio Silveira Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil.

W. Brian Simison California Academy of Sciences, San Francisco, USA.

Marcello Simões Universidade Estadual de São Paulo, Botucatu, Brazil.

Jack W. Sites Brigham Young University, Provo, USA.

Brian Tilston Smith American Museum of Natural History, New York, USA.

Krister T. Smith Senckenberg Forschungsinstitut und Naturmuseum, Frankfurt, Germany.

Weibo Song Institute of Marine Biodiversity and Evolution, Ocean University of China, Qingdao, China.

Adeline Soulier-Perkins ISYEB, Muséum national d’Histoire naturelle, Sorbonne Universités, Paris, France.

Leandro M. Sousa Universidade Federal do Pará, Altamira, Brazil.

John S. Sparks American Museum of Natural History, New York, USA.

Sérgio N. Stampar Universidade Estadual Paulista, Assis, Brazil.

Florian M. Steiner Institute of Ecology, University of Innsbruck, Innsbruck, Austria.

Jean-Sébastien Steyer Centre de Recherches sur la Paléobiodiversité et les Paléoenvironnements, CNRS-MNHN-

UPMC, Paris, France.

Melanie L. J. Stiassny American Museum of Natural History, New York, USA.

Thorsten Stoeck Technische Universitat Kaiserslautern, Kaiserslautern, Germany.

Renata Stopiglia Universidade de São Paulo, Ribeirão Preto, Brazil.

Jeffrey W. Streicher The Natural History Museum, London, UK.

Marcelo J. Sturaro Museu Paraense Emilio Goeldi, Belém, Brazil.

Pavel Stys Department of Zoology, Charles University, Prague, Czech Republic.

Lindsey Swierk Yale University, New Haven, USA.

Andreas Taeger Senckenberg Deutsches Entomologisches Institut, Müncheberg, Germany.

Daniela M. Takiya Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil.

Donald C. Taphorn Universidad Nacional Experimental de los Llanos Occidentales Ezequiel Zamora, Guanare, 

Venezuela.

Marcos Tavares Museu de Zoologia da Universidade de São Paulo, São Paulo, Brazil.

Valeria da C. Tavares Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.

Peter John Taylor University of Venda, Thohoyandou, South Africa.

Jose G. Tello Long Island University, Brooklyn, USA.

Pablo Teta Museo Argentino de Ciencias Naturales “Bernardino Rivadavia” - CONICET, Buenos Aires, Argentina.

Frank Tillack Museum für Naturkunde, Berlin, Germany.
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Robert M. Timm University of Kansas, Lawrence, USA.

Tim Tokaryk Royal Saskatchewan Museum, Regina, Canada.

Atsushi Tominaga University of the Ryukyus, Okinawa, Japan.

João Filipe Riva Tonini George Washington University, Washington DC, USA.

Luke Tornabene National Museum of Natural History, Smithsonian Institution, Washington DC, USA.

Omar Torres-Carvajal Museo de Zoología, Escuela de Ciencias Biológicas, Pontificia Universidad Católica del 

Ecuador, Quito, Ecuador.

Josiah Townsend Indiana University of Pennsylvania, Indiana, USA.

Jean-François Trape IRD, Dakar, Sénégal.

Miguel Trefaut Rodrigues Universidade de São Paulo, São Paulo, Brazil.

Robert Trusch State Museum of Natural History Karlsruhe, Karlsruhe, Germany.

Emanuel Tschopp Università di Torino, Turin, Italy.

Dieter Uhl Senckenberg Forschungsinstitut und Naturmuseum, Frankfurt, Germany.

Nathan S. Upham Yale University, New Haven, USA.

Jean-Pierre Vacher Université Toulouse III - Paul Sabatier, Toulouse, France.

Stefano Valdesalici Viano, Italy.

Bert Van Bocxlaer Ghent University, Ghent, Belgium.

Victor Van Cakenberghe University of Antwerp, Antwerp, Belgium.

Thomas van de Kamp Karlsruhe Institut fur Technologie, Karlsruhe, Germany.

Isabella Van de Velde Royal Belgian Institute for Natural Sciences, Brussels, Belgium.

Didier Van den Spiegel Royal Museum for Central Africa, Tervuren, Belgium. 

Maarten P. M. Vanhove Royal Belgian Institute for Natural Sciences, Brussels, Belgium.

Karthikeyan Vasudevan Centre for Cellular & Molecular Biology, Hyderabad, India.

Deepak Veerappan Indian Institute of Science, Bangalore, India.

Paúl M. Velazco American Museum of Natural History, New York, USA.

Vanessa K. Verdade Universidade Federal do ABC, Santo André, Brazil.

Erik Verheyen Royal Belgian Institute for Natural Sciences, Brussels, Belgium.

Leandro M. Vieira Universidade Federal de Pernambuco, Recife, Brazil.

Pedro F. Victoriano Universidad de Concepción, Concepción, Chile.

Laurie J. Vitt Sam Noble Museum, Norman, USA.

Philipp Wagner Zoologische Staatssammlung München, Munich, Germany.

Gregory J. Watkins-Colwell Yale Peabody Museum of Natural History, New Haven, USA.

Thomas Weisse University of Innsbruck, Mondsee, Austria.

Fernanda P. Werneck Instituto Nacional de Pesquisas da Amazônia, Manaus, Brazil.

Ward C. Wheeler American Museum of Natural History, New York, USA.

Don E. Wilson National Museum of Natural History, Smithsonian Institution, Washington DC, USA.

Katharina C. Wollenberg Valero Bethune-Cookman University, Daytona Beach, USA.

Perry Lee Wood, Jr. Brigham Young University, Provo, USA.

Neal Woodman National Museum of Natural History, Smithsonian Institution, Washington DC, USA.

Hernández-Díaz Yoalli Quetzalli Universidad Nacional Autónoma de México, Ciudad de México, Mexico.

Natsuhiko Yoshikawa National Museum of Nature and Science, Tokyo, Japan.

Hussam Zaher Museu de Zoologia, Universidade de São Paulo, São Paulo, Brazil.

Thomas Ziegler Zoologischer Garten Köln, Cologne, Germany.

Jan Zima Institute of Vertebrate Biology, CAS, Brno, Czech Republic

Robert M. Zink University of Nebraska, Lincoln, USA.

George Zug National Museum of Natural History, Smithsonian Institution, Washington DC, USA.


