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Call to restrict 
neonicotinoids
Neonicotinoids are the most widely used 

insecticides in the world (1). They are 

applied to a broad range of food, energy, 

and ornamental crops, and used in 

domestic pest control (2). Because they are 

neurotoxins, they are highly toxic to insects 

(2), a group of organisms that contains the 

majority of the described life on Earth, and 

which includes numerous species of vital 

importance to humans such as pollinators 

and predators of pests (3). Neonicotinoids 

have proved to be highly persistent in 

the environment, such that substantial 

residues are commonly found in soils, wild-

flowers, streams, and lakes (4). One recent 

study found neonicotinoids in 75% of 

honey samples collected from around the 

world (5). Hundreds of independent scien-

tific studies have been performed to assess 

their impacts on beneficial organisms such 

as bees, aquatic insects, butterflies, and 

predatory beetles (4, 6).

It is the view of the undersigned scien-

tists that the balance of evidence strongly 

suggests that these chemicals are harming 

beneficial insects and contributing to the 

current massive loss of global biodiversity. 

As such, there is an immediate need for 

national and international agreements to 

greatly restrict their use, and to prevent 

registration of similarly harmful agro-

chemicals in the future. On 28 April, the 

European Parliament voted for a complete 

and permanent ban on all outdoor uses of 

the three most commonly used neonic-

otinoid pesticides (7). With the partial 

exception of the province of Ontario, 

Edited by Jennifer Sills Canada (8), governments elsewhere have 

failed to take action. 

Failure to respond urgently to this issue 

risks not only the continued decline in 

abundance and diversity of many ben-

eficial insects, but also the loss of the 

services they provide and a substantial 

fraction of the biodiversity heritage of 

future generations.    

Dave Goulson and 232 signatories*
School of Life Sciences, University of Sussex, Falmer, Brighton, 
BN1 9QH, UK. Email: d.goulson@sussex.ac.uk
*The full list of signatories is available online.
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U.S. budget targets 
fish and wildlife work
In 1935, embracing the principle that sci-

ence should serve as the basis of federal 

wildlife policy, the U.S. Geological Survey 

(USGS) established the Cooperative Fish 

and Wildlife Research Unit Program 

(1). The Cooperative Research Units 

(CRUs) facilitate research among natu-

ral resource agencies and universities 

to inform decisions on how to manage 

millions of acres of land nationwide. 

The work of CRU scientists has helped 

guide hundreds of natural resource 

management decisions. Most recently, it 

has informed energy exploration on the 

Colorado Plateau and offshore areas of 

Alaska, a decision not to list the Sonoran 

desert tortoise as endangered, strategies 

to manage the Klamath River Basin to 

sustain its Chinook salmon, and surveil-

lance of deer to prevent the spread of 

chronic wasting disease (2). Despite the 

CRUs’ measurable successes, the Trump 

Administration’s proposed FY 2019 federal 

budget—the starting point for the budget 

that will take effect on 1 October—calls 

for the program’s elimination, closing 40 

units in 38 states and terminating more 

than 700 projects (3). If implemented, the 

proposed budget cut would have a dire 

effect on research and academic jobs, the 

U.S. economy, and the preservation of the 

country’s flora and fauna.

University and state agency support, 

facilitated by CRUs, multiply the return 

on the USGS’s modest investment in this 

wildlife science. Federal withdrawal of 

CRU funding would dissolve partnerships 

that provide office space, courtesy faculty 

appointments for unit leaders, access 

to graduate students, and state funding 

for CRU research that informs manage-

ment of public lands. Because the faculty 

who lead the CRU research are USGS 

employees, withdrawal of federal funding 

support would result in the termination of 

faculty members scattered across 38 states 

and essentially shut down all the research 

projects they lead or oversee.

LETTERS

Neonicotinoids threaten aquatic insects, such as this 

mayfly, as well as species that rely on them for food.
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Hunting, fishing, and other outdoor 

recreation generate annual sales of $887 

billion, support 7.6 million American jobs, 

and contribute $65.3 billion in federal 

tax revenue (4). This economic engine is 

fueled in large part by the science that 

CRUs provide to state and federal agen-

cies. Such research allows these agencies 

to manage the conservation and protec-

tion of the wondrous natural settings on 

which current and future generations 

of hunters, fishers, hikers, and camp-

ers depend. With the closure of the CRU 

program, we discard one of the most 

powerful tools we have for the long-term 

sustainability of the industries that rely 

on the responsible management of our 

natural resources.

The loss of the CRU program would put 

U.S. ecosystems and species at risk. These 

cuts would halt research on some of the 

nation’s most iconic species: elk, moose, 

mountain lion, turkey, and largemouth 

bass (5). Science provided by CRUs also 

underpins decisions to classify species’ 

status (2), allowing for appropriate pro-

tection measures to be taken.

The American Fisheries Society and The 

Wildlife Society have sent a joint letter of 

concern to the U.S. Senate, explaining that 

the demise of CRUs would substantially 

reduce the ability to manage the nation’s 

fish and wildlife resources (6). I urge 

legislators and policy-makers to reject the 

administration’s proposal and instead to 

fully fund the CRUs.

Jack M. Payne
University of Florida Institute of Food and 
Agricultural Sciences, Gainesville, FL 32611, USA. 
Email: jackpayne@ufl.edu
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OUTSIDE THE TOWER

Science transcends cultures in Taiwan
As my co-instructor, Sam, waxes lyrical about tough gels, I survey the hall:  The timid 

faces of 144 of the brightest students in Taiwan look back at us, uncertain of what to 

expect. It’s very different from the lively atmosphere we are accustomed to in New 

Zealand classrooms.

Our team has traveled 10,000 km to participate in the Madame Curie Senior High 

School Chemistry Camp (1). I have longed to bring the science-through-play ideals of 

our outreach program to the students of my home country. Many Taiwanese students 

grow up under immense academic pressure and rarely get to experience hands-on or 

carefree childhood activities. Today we intend to change that.

“It’s just for fun, so don’t worry about getting everything right. Prepare to get 

messy!” I repeat Sam’s words and sentiment in Mandarin, and then the students begin 

experimenting with PVA/borax slime, modified using cornstarch to simulate a tough 

gel. Reserved smiles turn into joyous laughter as the slime stretches and dribbles 

off their fingers. The ice is broken! We move on to some “real” chemistry: measur-

ing stretch in nano-clay composite tough gel samples. In this make-shift venue, the 

perceived formality of science in laboratories has been stripped away as we showcase 

Sam’s research.

Play first; measurements later. We elected to reverse the usual order of experiments 

because, even more so than Kiwi kids, these students needed a fun and relaxed envi-

ronment to facilitate engagement. Working with an understanding of their culture and 

language, we were able to show them that science is everywhere, and that anyone can 

do it and have fun along the way.

Jacqueline Kao1* and Sam P. H. Sutherland2

1Science Knowledge Ltd., Taipei 11444, Taiwan. 2Department of Chemistry, University of Otago, 
Dunedin, 9010, New Zealand. 
*Corresponding author. Email: scienceknowledgeltd@gmail.com
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A Taiwanese 

student explores 

the properties 

of tough gels.
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NAME, TITLE AFFILIATION 

Dr. Hans Frey Scientific Director, EGS Austria 

Dr. Sarah Tzinieris Research Associate, Centre of Science and Security, 

King's College, London 

Marc-Edouard Colin, Dr. vet., Dr. Sc. Retired 

Dr. Patrice A. Marchand CNRS (previous position) 

Dr. Suzanne Bastian, Associate 

Professor 

Oniris - National College of Veterinary and Food 

Science - University of Brittany-Loire, France 

Dr. Freddie-Jeanne Richard Université de Poitiers, France 

Prof. Ralph Early Department of Food Science and Agri-Food Supply 

Chain Management, Harper Adams University 

Dr. Sarah Herrick  University of Manchester  

Prof. Dr. Raphaël Arlettaz Institute of Ecology and Evolution, Department of 

Conservation Biology University of Bern, Switzerland 

Dr. E.R.J. Wubs Netherlands Institute of Ecology (NIOO-KNAW) 

Judith Sitters, Dr. Departments of Aquatic and Terrestrial Ecology, 

Netherlands Institute of Ecology (NIOO-KNAW) 

Prof. Dr. Irmi Seidl Swiss Federal Research Institute, WSL 

Prof. Dr. Thomas Potthast University of Tübingen, Faculty of Mathematics and 

Science, Chair for Ethics, Theory and History of the 

Life Sciences 

PhD Monika Karpińska-Kołaczek Laboratory of Wetland Ecology and Monitoring, A. 

Mickiewicz University in Poznan, Poland 

Dr. Elisabeth Bücking Retired; Institute for Forestry Research, Baden-

Württemberg/Germany 

Dr. Pascal Vittoz University of Lausanne, Institute of earth surface 

dynamics 

Dr. Jonathan G. Lundgren, PhD  Ecdysis Foundation, Director  

Prof. Dr. Jürg Stöcklin University of Basel, Department of Environmental 

Sciences, Botany, Switzerland 

Antoine Guisan, Professor University of Lausanne, Switzerland 

Professor Marc Hufty Graduate Institute, Geneva, Switzerland 

Marco Moretti, PhD (Dr.) Swiss Federal Research Institute, WSL 

Michel Aragno, Professor of 

Microbiology 

Retired, Lab, of Microbiology, Institute of Biology, 

University of Neuchâtel (Switzerland) 

Jeremie Forney, Assistant Professor Anthropology Institute, University of Neuchatel 

Assoc. Prof. Dr. Milcho Todorov 

Todorov 

Bulgarian Academy of Sciences, Institute of 

Biodiversity and Ecosystem Research 

Daniel Gilbert Professor Laboratoire Chrono-Environnement Université de 

Franche-Comté, France 

Dr. Stefan Geisen Netherlands Institute of Ecology, Department of 

Terrestrial Ecology 

Enrique Lara, PhD Real Jardín Botánico de Madrid, CSIC 

Christophe V.W. Seppey, PhD Microorganisms and Plants Group, Department of 

Arctic and Marine Biology, University of Tromsø, 

Norway 
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Dr. Alexander Kudryavtsev Department of Invertebrate Zoology, Faculty of 

Biology, St. Petersburg State University 

Dr. Jean-Paul Theurillat Section of Biology, University of Geneva 

Prof. David M. Wilkinson University of Lincoln, UK 

Dr. Elli Leadbeater Royal Holloway University of London 

Dr. Gaetan Glauser University of Neuchâtel, Switzerland 

Dr. Isabelle Koenig, post-doc Laboratory of Soil Biodiversity, University of 

Neuchâtel, Switzerland 

Petr Hedenec, PhD Laboratory of Soil Biodiversity, University of 

Neuchâtel, Switzerland 

Prof. Christopher J. Portier Visiting Professor Maastricht University 

Dr. Polyxeni Nicolopoulou Stamati 

Prof. Environmental Pathology 

MSc.Environment and Health Capacity Building for 

Decision Making, National and Kapodistrian 

University of Athens  

Professor (Emeritus) Bob Elwood Biological Sciences, Queen’s University, Belfast 

Dr. Anders Nielsen Centre for Ecological and Evolutionary Synthesis 

(CEES), Department of Biosciences, University of 

Oslo 

Fábio Nascimento, PhD Universidade de São Paulo, Departamento de Biologia  

Dr. Fern Wickson GenØk Centre for Biosafety 

Lars Chittka, Professor School of Biological and Chemical Sciences, Queen 

Mary University of London 

Dr. José Luis Yela, Entomologist and 

Conservation Biologist 

Faculty of Environmental Sciences, University of 

Castilla-La Mancha, Toledo, Spain 

Dr. Tim Boykett Johannes Kepler University, Linz 

Professor Ernst Ulrich von 

Weizsäcker 

University of Freiburg, Germany, Dept. of 

Environment and Natural Resources 

Professor Margarida Silva Escola Superior de Biotecnologia - Universidade 

Católica Portuguesa 

Dr. Sophie Armitage Freie Universität Berlin, Germany 

Dr. Martha Mertens Institute for Biodiversity - Network, Regensburg, 

Germany 

Prof. Ewa Rembiałkowska Warsaw University of Life Sciences 

Dr. Janne Swaegers Freie Universität Berlin 

PhD Dr. Bernd Rosslenbroich University of Witten/Herdecke, Institute of 

Evolutionary Biology 

Professor Jens Rolff Free University of Berlin, Insitute of Biology 

Thomas Bøhn, PhD, Research 

Professor 

GenØk - Centre for biosafety, Tromsø, Norway 

Dr. Matthias F. Geiger Zoologisches Forschungsmuseum Alexander Koenig 

Leibniz-Institut für Biodiversität der Tiere 

Adenauerallee 160 D-53113 Bonn, Germany 

Dr. Renate Radek Freie Universität Berlin, Institute of Biology 

Dr. Jürgen Fritz FÖL University, Kassel 
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NAME, TITLE AFFILIATION 

Evaggelos Vallianatos, PhD Former analyst, U.S. Environmental Protection 

Agency 

Gail Fraser, Associate Professor Faculty of Environmental Studies, York University 

Tom Børsen, Ass. Professor Aalborg University, Depertment of Planning 

Prof. Regine Kollek Hamburg University 

Dr. Ulrich Loening Retired from University of Edinburgh 

Prof. Dr. Matthias Liess Head of department System-Ecotoxicology, UFZ 

Prof. Dr. Ralf B. Schaefer University of Koblenz- Landau, Institute for 

Environmental Sciences 

Dr. Anita Idel Mediation and Project Management Agrobiodiversity 

Professor Dr. Reinhard Loske Witten/Herdecke University Germany Section 

Sustainabiliy and Transformation Dynamics 

Dr. rer. nat. Doreen Fischer Soil Science, University of Kassel 

Dr. Michael Antoniou King’s College London, Department of Medical & 

Molecular Genetics 

Professor (Emeritus) Brian Wynne Professor (Emeritus) of Science Studies, MA, PhD 

(Cambridge), Centre for the Study of Environmental 

Change, Lancaster University 

Dr. Pilar Gómez-Ramírez Area of Toxicology, University of Murcia 

Prof. Dr. Peter von Fragstein und 

Niemsdorff 

Fac. Organic Agricultural Sciences, University of 

Kassel 

Prof. Dr. Hartmut Vogtmann University of Kassel Faculty of Organic Agriculture 

Sciences, Kassel, Germany 

Prof. Dr. rer. nat. Winfried Schröder, 

M.A. 

Claire of Landscape Ecology, University of Vechta, 

P.O.B. 1553, D-Vechta, Germsny 

Prof. Dr. J. Wolfgang Wägele Leibniz Institute of Animal Biodiversity Research 

Adjunct Professor Dr. Werner Rudolf 

Kratz 

Free University of Berlin Institute Biology 

Dr. Axel Bamberger Ceres International Project 

Dr. Cebotari Valentina  Institute of Zoology of the Academy of Sciences of 

Moldova, Beekeeping Laboratory 

Patrick J. Bohlen, Professor of 

Biology and Director Landscape and 

Natural Resources and Arboretum 

University of Central Florida Department of Biology 

Dr. Rachel Gordon Consultant 

Kris Wyckhuys, PhD Independent research entomologist, Hanoi, Vietnam 

Prof. James Wesley Amrine, Jr., PhD 

Emeritus Prof. 

Division of Plant & Soil Sciences, West Virginia 

University 

Dr. Tara Cornelisse Animal Behavior, Ecology, and Conservation, 

Canisius College 

Emily Marquez, PhD Staff scientist Pesticide Action Network North America 

Albie Miles, PhD, Assistant 

Professor, Sustainable Community 

Food Systems 

University of Hawaii - West Oahu 

Dr. Eva Novotny Retired, University of Cambridge 
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Dr. Nancy Hayden, Emerita faculty Civil and Environmental Engineering, University of 

Vermont 

Dr. Eduard Müller President, University for International Cooperation, 

Costa Rica 

April Boulton, PhD, Associate 

Professor of Biology  

Hood College 

Dr. Allison K. Wilson The Bioscience Resource Project, Science Director 

Rella Abernathy, PhD, Integrated 

Pest Management Coordinator  

Planning, Housing and Sustainability Department, 

City of Boulder, Colorado 

Richard A Callahan, PhD Cofounder, President Cestar Research; Cofounder, 

Chairman Advanced Hardware Architectures 

Prof. Dr. Damián Verzeñassi Instituto de Salud Socioambiental, Fac. Ciencias 

Médicas UNR, Argentina 

Professor Hartmut Doebel, PhD Biological Sciences, George Washington University 

Jaime-E. Garcia-Gonzalez, Dr.sc.agr. Centro de Educacion Ambiental, Universidad Estatal 

a Distancia (UNED) y Escuela de Biologia, 

Universidad de Costa Rica.  

Dr. Charles Edward Graham Humanities, Lews Castle, University of the Highlands 

and Islands 

Charles Fernando dos Santos, post-

doctoral researcher 

Pontifical Catholic University of Rio Grande do Sul, 

Department of Biodiversity and Ecology 

PhD Silvia Rodriguez-Cervantes Emeritus Professor, Universidad Nacional, Costa Rica 

Prof. Dr. Damián J. Marino Centro de Investigaciones del Medioambiente - 

CONICET - Departamento de Química, Universidad 

Nacional de La Plata 

Michael J. DiBartolomeis, PhD, 

DABT, Owner and Principal 

Investigator 

California Department of Public Health (retired) 

Toxicology Research International (active) 

Prof. Bill Hughes University of Sussex 

Dr. Inger Elisabeth Måren University of Bergen 

Dr. Peter Lovett  Form International and Form Ghana 

Dr. Barry Yates Sussex Wildlife Trust, UK 

Pierre Mineau, PhD Adjunct 

Professor. 

Biology Department, Carleton University 

Dr. Karin Alton  Laboratory of Apiculture and Social Insects, 

University of Sussex  

Terrence J. Collins, Teresa Heinz 

Professor of Green Chemistry 

Department of Chemistry, Carnegie Mellon 

University 

Richard Scott Heller, PhD Retired 

Robert Knox Dentan, Professor 

Emeritus 

Anthropology, State University of New York at 

Buffalo 

Philip J. Regal, Professor Emeritus of 

Biology 

Ecology, Evolution, and Behavior Department, 

University of Minnesota 

Professor Leda Raptis Biomedical and Molecular Sciences, Queen’s 

University, Canada 
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Dr. Angela J. Wright Compassion in World Farming 

Dr. E. Ann Clark, Associate Professor 

(retired) 

Plant Agriculture, University of Guelph  

Prof. Nicolas J. Vereecken Agroecology & Pollination Group, Université libre de 

Bruxelles (ULB, Belgium) 

Dr. Meriel Watts Meriel Watts Research and Consulting  

Ana Catarina Almeida Sousa, PhD CNRS LabEx DRIIHM CNRS - INEE - ECCOREV 

(Unité FR3098) OHMi Estarreja-OHM Bassin Minier 

de Provence Aix en Provence, France 

Dr. Lorna Fyfe,  Senior Lecturer in 

Microbiology and Immunology  

Biological Sciences, Queen Margaret University, 

Edinburgh 

Prof. Ilyas Siddique, PhD  Department of Crop Science, Federal University of 

Santa Catarina, Brazil 

Astrid Juliette Blum, PhD Ceres International Project 

Dr. John Hambrey Director, Hambrey Consulting 

Dr. Anton Safer Institute of Public Health, University of Heidelberg 

José Ramón Olarieta, Dr. Enginyer 

Agrònom 

Departament de Medi Ambient i Ciències del Sòl 

Universitat de Lleida 

Dr. Robaire Beckwith Cambridge University 

Prof. Anne-Nelly Perret-Clermont University of Neuchâtel, Switzerland 

Dr. Lars Krogmann State Museum of Natural History, Stuttgart 

Entomology Department 

Dr. Natasha de Vere National Botanic Garden of Wales 

Dr. Ramon Seidler  U.S. Environmental Protection Agency senior 

research scientist, retired 

John Fagan, PhD Professor of 

Molecular Biology and Dean, School 

of Sustainability 

Department of Physiology and Health Department of 

Sustainable Living College of Sustainability 

Maharishi University of Management Fairfield, Iowa, 

USA 

Dr. Kevin Lambeets Natuurpunt Beheer vzw 

Gordon Frankie, Professor of Natural 

Resources 

Dept. of Env. Sci. Policy & Management, Univ. of 

California, Berkeley, CA 

Janet E. Smith, Assistant Professor, 

retired 

University of Alberta, Faculty of Nursing 

Dr. Stephanie Seneff, Senior 

Research Scientist 

Computer Science and Artificial Intelligence 

Laboratory, MIT 

Dr. Rémy Vandame El Colegio de la Frontera Sur, Mexico 

Mady Hornig, Dir. of Translational 

Research 

Center for Infection and Immunity and Dept of 

Epidemiology, Columbia University School of Public 

Health 

Prof. Chandler Davis Mathematics, University of Toronto 

Molly D. Anderson, William R. 

Kenan, Jr. Professor of Food Studies 

Middlebury College 

Jonathan Latham, PhD, Executive 

Director 

The Bioscience Resource Project 
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Professor Will Weiss Valencia College 

Dr. Jennifer Knapp University of Bristol 

Dr. Eunice Enríquez CECON, San Carlos University of Guatemala 

Dr. Philippe Raucq WPConsulting 

Dr. Siobhán Porter  Veterinary Science Division, AFBI, Northern Ireland  

Dr. Ruth Kelly School of Zoology, Trinity College Dublin, Ireland 

Stein Joar Hegland, PhD, Dean Faculty of Engineering and Science, Western Norway 

University of Applied Sciences 

Dr. James H. Reynolds III, Professor 

of Geology 

Division of Science & Mathematics, Brevard College 

Andrea Worthington, PhD Biology, Siena College 

PhD Mats Wilhelm Petersson Independent 

Dr. Alan Rees University of Exeter, College of Life and 

Environmental Sciences 

Assoc. Prof. Ekaterina Kozuharova, 

PhD 

Medical University-Sofia Faculty of Pharmacy 

Department of Pharmacognosy  

Dr. David W Gibbons RSPB Centre for Conservation Science 

Prof. Raymundo M. Lucero Faculty Management & Development Studies Open 

University, University of the Philippines 

Prof. Dr. Hasan Hüseyin Oruç University of Uludag, Turkey 

Dr. Klaus Riede Global Register of Migratory Species 

Dr. O. Hendrickson Biodiversity Conservancy International 

Pr. Charles Sultan, Professor Dept. of Pediatric Endocrinology University hospital 

of Montpellier, France 

Dr. Anton Safer Senior Epidemiologist (retired); Institute of Public 

Health, University of Heidelberg  

Dr. Craig A. Downs, Executive 

Director 

Haereticus Environmental Laboratory  

Dr. Peter P. Hoppe Dept. of Veterinary Physiology, University of 

Nairobi, Kenya (retired) 

Prof. Andrea Tapparo Dept. of Chemical Sciences, University of Padova, 

Italy 

Dr. Luc Belzunces INRA, Laboratory of Environmental Toxicology, 

France 

Dr. Jose Isagani B. Janairo De La Salle University, Philippines 

Dr. Yun-Ru Chen Department of Entomology, National Taiwan 

University 

Dr. Maarten F.I.J. Bijleveld van 

Lexmond 

Chairman Task Force on Systemic Pesticides 

Ronald D. Cave, Professor Indian River Research & Education Center, 

University of Florida, Ft. Pierce, FL 

Dr. J.P. Michaud, Professor of 

Entomology 

Department of Entomology, Kansas State University 

Thomas J. Weissling, Associate 

Professor 

University of Nebraska, Lincoln Department of 

Entomology 
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Brett Ratcliffe, Professor and Curator University of Nebraska 

Dr. Ben Woodcock Centre for Ecology & Hydrology, UK 

Marion Ellis, Professor Emeritus Entomology, University of Nebraska 

Dr. Tomasz Kiljanek National Veterinary Research Institute, Poland 

Lizette Buckley, PhD Entomology, University of Nebraska 

Dr. Claire Garrigue IRD 

Dr. Emmanuel González-Ortega Biosafety Coordination. National Institute of Ecology 

and Climate Change 

Associate Professor Andrew Noymer Department of Population Health and Disease 

Prevention University of California, Irvine 

Dr. Robin Mesnage  Department of Medical and Molecular Genetics, 

King's College, London  

Prof. Jelle Reumer Utrecht University 

Dr. Penelope Whitehorn IMK-IFU, Karlsruhe Institute of Technology 

Nathan Donley, PhD Environmental Health Program, Center for Biological 

Diversity 
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