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Executive summary

As the most threatened vertebrate class on earth, amphibians are at the forefront of the biodiversity crisis, with 

the recognition of global amphibian declines and extinctions dating back several decades now. The Amphibian 

Conservation Action Plan (ACAP), the first taxonomic class-level plan of its kind, was first published in 2007 

and then updated as a digital resource in 2015, with the goal of acting as a unified global strategy to save these 

vertebrates. However, although there have been resources allocated to amphibian conservation since the first 

(2007) ACAP, these have not been nearly sufficient to adequately address the global amphibian crisis.

The current ACAP is adopting two strategies, both novel and alternative to the first ACAP, to address the goal 

of the amelioration of the amphibian crisis: the development of two complementary documents that work 

to 1) synthesise developments in major themes of amphibian conservation over the last 15 years, as in this 

document, and 2) summarise the key findings and recommendations to a broader audience in a user-friendly 

way (a practitioner document that will follow this synthesis document). The purpose is thus to provide the most 

up-to-date evidence on threats and approaches to amphibian conservation, and from there identify gaps and 

priorities that can then be disseminated and adopted by stakeholders across the globe.

Each chapter of this status review was developed by the matching Amphibian Specialist Group’s (ASG) 

thematic working groups. Led by 1-3 working group chairs and supported by working group members, 

chapters have also had the input of professionals outside of ASG with expertise in given themes. 

This document consists of two introductory chapters and twelve thematic chapters divided into three sections: 

Threats - Chapters 3-7 on climate change; ecotoxicology; habitat loss; infectious diseases; and trade and 

sustainable use

Informing decision-making - Chapters 8-10 on communications and education; conservation planning; 

and surveys and monitoring

Species management - Chapters 11-14 on conservation breeding; assisted reproductive technologies 

and biobanking; genomics; and translocations

In broad terms, each chapter covers the most important knowledge, technological and conceptual 

developments in a particular theme over the last decade and a half, highlighting knowledge gaps, challenges, 

needs and opportunities for future conservation action.

Key messages

While this document is global in scope it is informed by local and regional realities. Not everything that is 

in this document will be transferable to every region. However, those aspects that are relevant to a region 

can be addressed accordingly, and these results can then feedback again into a global strategy, and be 

readapted in other regions to benefit from the shared experience. Translation from local to global and back 

to local is crucial to ensure that regional experiences feed into a global framework and that this framework 

accurately reflects shared patterns and realities so that it can inform international conventions and 

organisations, especially in view of global environmental change.

1.
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As a whole there is an enormous deficit in information for most amphibian species, which hampers 

decision-making and evidence-based, conservation action. Yet, it is urgent that conservation action takes 

place with the data that are available. More targeted research, undertaken concomitantly with conservation 

action, is required. Increased collaborations both within and outside the amphibian conservation 

community are urgently needed to begin to bridge some of the information gaps. Integrating different 

approaches can help augment information and leverage additional support to amphibian conservation.

Relative to the scope of amphibian declines and extinctions, adequate financial and human resources 

and necessary policy measures have largely lagged behind this decades-long crisis. Should this pattern 

persist, we can expect to continue losing amphibian populations and species in increasingly large numbers. 

It is therefore critical that amphibian conservation becomes both an integral and a conspicuous part of 

the biodiversity conservation agenda of international and national conservation organisations of all sizes, 

of national and subnational levels of government, of the various institutions that focus on biodiversity 

education and research, of funding entities, and of organised communities and media.

2.

3.
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Resumen ejecutivo

Comprendiendo la clase de vertebrados más amenazada del mundo, los anfibios están en la primera línea de la 

crisis de biodiversidad, con el reconocimiento de las declinaciones y extinciones de los anfibios remontándose 

ya varias décadas. El Plan de Acción de Conservación de los Anfibios (ACAP por sus siglas en inglés), el primer 

plan a nivel de clase taxonómica, fue publicado inicialmente en el 2007 y luego actualizado como un recurso 

digital en el 2015, con la meta de actuar como una estrategia global unificada para salvar estos vertebrados. 

Sin embargo, aunque ha habido recursos dirigidos a la conservación de anfibios desde el primer plan, estos no 

han sido suficientes para abordar la crisis global de los anfibios de forma adecuada.

Este ACAP está adoptando estrategias novedosas y alternativas para aliviar la crisis de los anfibios: el 

desarrollo de dos documentos complementarios que de manera conjunta 1) sintetizan los acontecimientos 

y progreso en temas importantes para la conservación de los anfibios en los últimos 15 años, caso de este 

documento, y 2) resumen los principales mensajes y recomendaciones dirigidos a una audiencia amplia de 

una manera accesible (un documento para implementadores que seguirá este documento de síntesis). El 

propósito es, por ende, ofrecer la evidencia más actualizada acerca de las amenazas y abordajes en lo que 

refiere a la conservación de los anfibios, y a partir de ello identificar vacíos y prioridades que pueden luego ser 

diseminados y adoptados por actores relevantes a lo largo del planeta.

Cada capítulo de este documento fue desarrollado por el respectivo grupo temático del Grupo de Especialistas 

de Anfibios (ASG por sus siglas en inglés). Liderados por 1-3 presidentes de grupos temáticos y apoyados por 

miembros de los grupos de trabajo, los capítulos también han recibido el aporte de profesionales fuera del ASG 

con experiencia en determinados temas. 

Este documento comprende dos capítulos introductorios y doce capítulos temáticos divididos en tres secciones:

Amenazas - Capítulos 3-7 sobre cambio climático; ecotoxicología; pérdida de hábitat; enfermedades 

infecciosas; y comercio y uso sostenible

Informando la toma de decisiones - Capítulos 8-10 sobre comunicaciones y educación; planificación de 

conservación; y muestreos y monitoreo

Manejo de especies - Capítulos 11-14 sobre reproducción de conservación; tecnologías de reproducción 

asistida y biobancos; genómica; y translocaciones

En términos generales cada capítulo cubre el conocimiento y desarrollo tecnológico y conceptual más 

importantes de la última década y media, resaltando los vacíos de conocimiento, retos, necesidades y 

oportunidades para futuras acciones de conservación.

Mensajes principales

Aunque este documento es de alcance global está informado por realidades locales y regionales. No 

todo lo que está en él será transferible a cada región. No obstante, esos aspectos que sí son relevantes 

a cada región pueden ser abordados como corresponde, y esos resultados pueden luego retroalimentar 

1.
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una estrategia global y ser readaptados en otras regiones para lograr un beneficio a partir de la 

experiencia compartida. La traducción de lo local a lo global y vice-versa es crucial para asegurar que 

las experiencias regionales puedan alimentar un marco global y que este marco refleje los patrones y 

realidades compartidos, de manera que pueda informar convenciones y organizaciones internacionales, 

especialmente dado el cambio ambiental global.

Tomado en conjunto, existe un enorme déficit de información para la mayoría de especies de 

anfibios, lo que dificulta el proceso de toma de decisiones y acciones de conservación basadas en 

evidencia. No obstante, es urgente adelantar acciones de conservación con la información disponible. 

Se requiere de investigaciones más enfocadas, adelantadas de manera conjunta con acciones de 

conservación. Es necesario incrementar las colaboraciones tanto dentro como fuera de la comunidad 

de conservación de anfibios, para así comenzar a zanjar algunos de los vacíos de información. La 

integración de abordajes distintos puede ayudar a aumentar la información y catalizar apoyo adicional 

hacia la conservación de anfibios.

En relación a la magnitud de las declinaciones y extinciones de anfibios, los recursos financieros y 

humanos y las medidas políticas necesarias vienen muy rezagados ante esta crisis de décadas de 

duración. Si este patrón persiste, podemos esperar la continua pérdida de poblaciones de anfibios y 

especies en números cada vez mayores. Es por ende crítico que la conservación de anfibios se vuelva 

un componente tanto integral como conspicuo de la agenda de las organizaciones de conservación 

internacionales y nacionales de todos los tamaños, de los distintos niveles de gobierno, de las 

varias instituciones que se enfocan en la investigación y educación de la biodiversidad, de entidades 

financieras, de comunidades organizadas, y de los medios de comunicación.

2.

3.
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Résumé analytique

Etant la classe de vertébrés la plus menacée au monde, les amphibiens sont au premier plan de la crise de 

la biodiversité, et le déclin et les extinction des amphibiens à l’échelle mondiale sont maintenant compris 

depuis plusieurs décennies. Le Plan d’Action pour la Conservation des Amphibiens (ACAP en Anglais) est 

le premier plan d’action pour la conservation des espèces au niveau du rang taxonomique des classes. Il 

a été publié pour la première fois en 2007, puis mis à jour en tant que ressource numérique en 2015 avec 

l’objectif de servir à la création d’une stratégie mondiale unifiée pour sauver ces vertébrés. Cependant, bien 

que des ressources aient été allouées à la conservation des amphibiens depuis le premier ACAP (2007), elles 

n’ont pas été d’une fraction de l’ordre de grandeur nécessaire pour faire face de manière adéquate à la crise 

mondiale de la disparition des amphibiens.

La version actuelle de l’ACAP adopte deux stratégies, toutes deux nouvelle et différente du premier ACAP, 

pour remédier à la crise des amphibiens: la préparation de deux documents complémentaires qui cherchent 

à 1) synthétiser les développements dans les principaux thèmes de la conservation des amphibiens au cours 

des 15 dernières années (une synthèse des développements académiques - ce document), et 2) résumer les 

découvertes principales et les recommandations pour le grand public d’une manière accessible (un document 

de mise en œuvre qui suivra la synthèse des développements). L’objectif est donc de fournir les preuves les 

plus récentes des menaces et les approches de la conservation des amphibiens, et à partir de là, d’identifier 

les lacunes et les priorités qui peuvent ensuite être diffusées et adoptées par les acteurs de la conservation à 

travers le monde.

Chaque chapitre de cette synthèse des développements en conservation a été élaboré par le groupe de travail 

thématiques travaillant sur le sujet et faisant partie du Groupe des Spécialistes des Amphibiens (ASG en 

Anglais). Chaque chapitre a été dirigé par 1 à 3 chefs de groupes de travail, en concert avec les membres du 

groupe. Les chapitres ont également bénéficié de la contribution de professionnels extérieurs à l’ASG et ayant 

une expertise correspondante. 

Ce document se compose de deux chapitres introductifs et de douze chapitres thématiques divisés en 

trois sections :

Menaces - Chapitres 3 à 7 sur le changement climatique ; l’écotoxicologie ; la destruction de l’habitat ; les 

maladies infectieuses ; le commerce et l’utilisation durable

Prise de décisions informées - Chapitres 8 à 10 sur les communications et l’éducation ; la planification 

de la conservation ; les enquêtes et le suivi

Gestion des espèces - Chapitres 11 à 14 sur l’élevage en captivité ; les technologies de procréation 

assistée et biobanques ; la génomique ; les translocations

En termes généraux, chaque chapitre couvre les connaissances et les développements technologiques 

et conceptuels les plus importants pour chaque thème développé au cours des quinze dernières années, 

en mettant en évidence les lacunes, les défis, les besoins et les opportunités pour les futures actions de 

conservation.
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Messages principaux

Bien que ce document ait une portée mondiale, il est dirigé par les réalités locales et régionales. Tous 

les points exposés dans ce document ne seront pas nécessairement transférables à toutes les régions. 

Cependant, les aspects qui sont pertinents pour une région peuvent être traités en conséquence, et ces 

résultats peuvent ensuite être réintégrés à la stratégie mondiale, et ensuite être réadaptés dans d’autres 

régions qui pourront bénéficier de ces expériences. La transformation du point de vue local au point de 

vue mondial et le retour au point de vue local, est cruciale pour garantir que les expériences régionales 

alimentent un cadre mondial et que ce cadre reflète correctement les modèles et réalités locales afin 

d’informer les conventions et organisations internationales, spécialement compte tenu des changements 

environnementaux mondiaux.

Dans l’ensemble, il y a un extraordinaire manque d’informations pour la plupart des espèces d’amphibiens, 

ce qui entrave la prise de décisions et les actions de conservation basées sur des faits scientifiques. 

Cependant, il est urgent que les actions de conservation prennent place en tenant en compte des données 

déjà disponible. Des recherches plus ciblées, entreprises parallèlement aux actions de conservation, sont 

aussi nécessaires. De nouvelles collaborations au sein de la communauté de conservation des amphibiens, 

mais aussi avec des personnes externes, sont nécessaires de toute urgence pour commencer à combler 

ces lacunes en matière d’information. L’intégration de différentes approches peut permettre d’acquérir les 

informations nécessaires et de tirer parti d’un soutien supplémentaire pour la conservation des amphibiens.

En comparaison avec l’ampleur du déclin et l’extinction des amphibiens, les ressources financières et 

humaines et les mesures politiques nécessaires sont en retard par rapport à cette crise qui dure depuis des 

douzaines d’années. Si ce schéma persiste, nous pouvons nous attendre à continuer de perdre de plus en 

plus de populations et d’espèces d’amphibiens. Il est donc essentiel que la conservation des amphibiens 

devienne à la fois une partie intégrante et visible du programme de conservation de la biodiversité des 

organisations de conservation internationales et nationales de toutes tailles, mais aussi au niveau des 

gouvernements nationaux et régionaux, des institutions diverses qui se concentrent sur l’éducation et la 

recherche sur la biodiversité, des organismes de financement, des associations et des médias.

1.

2.

3.
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Chapter 1

The Amboli caecilian (Gegeneophis danieli) is a rare caecilian found in the Western Ghats of India. Despite having a narrow distribution range and facing threats 
such as ongoing habitat loss and fragmentation, it is classified as Least Concern on the IUCN Red List because knowledge is lacking on how much disturbance 
this species can tolerate. © Vishal Kumar Prasad
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Abstract

Amphibians are extraordinary and diverse organisms that have inhabited Earth for millions of years; yet, they are currently 

the most threatened vertebrate class, with over 40% of species at risk of extinction. Herein we offer a brief overview 

of the amphibians, covering aspects such as broad taxonomic classification, their geographic distribution, natural 

history and ecology, their importance and evolutionary uniqueness, as well as their conservation status and the global 

response to conserve them. We also discuss the background that informed this version of the Amphibian Conservation 

Action Plan and what is contemplated in it, as well as our aspirations for its adoption and implementation.

Introduction

Few organisms embody transformation and renewal 

in the human imagination like amphibians. They have 

had an important presence across cultures and time, 

and even in the present day, many in the conservation 

community have fond memories of watching tadpoles 

in ponds and listening to frogs and toads calling into 

the night. Of course, well above their significance to 

our species, amphibians are pillars of many terrestrial 

food webs, keeping the cycles of life going. Yet, they 

are at the forefront of the current biodiversity crisis, 

having experienced the worst population declines 

and highest risk of extinction at the vertebrate class 

level, exacerbated by two global amphibian-specific 

pandemics in recent times prompted by the batra-

chochytrid fungi Batrachochytrium dendrobatidis and 

B. salamandrivorans. Despite having been resilient over 

geological time (early amphibians emerged in the Late 

Devonian, around 350–360 million years ago; Alford, 

Richards & McDonald, 2013; Hime et al., 2021), The 

IUCN Red List of Threatened Species™ (Red List) 

shows that over 40% of amphibians are currently at 

risk of extinction (IUCN, 2023; Luedtke et al., 2023) 

due to recent and emerging anthropogenic threats. 

Amphibians are in serious trouble, in no small measure 

because of humans, and we are in peril of losing some 

of the most magnificent creatures on Earth.

So, what makes amphibians the extraordinary creatures 

that we know and love? In the sections and chapters that 

follow, our global amphibian conservation community 

provides a synthesis of the status of amphibians, their 

importance, the challenges faced and the responses. 
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Figure 1.1: Map of known amphibian species richness, by Order, a) Anura, b) Caudata, c) Gymnophiona. Distribution data compiled by 
Kelsey Neam using “extant” or “possibly extinct” (i.e. known occurrence) range polygons from Red List assessments. Polygons coded as 
“possibly extant”, “presence uncertain” or “extinct” were not included. Source: Amphibian distribution data provided by Amphibian Red List 

Authority, December 2022.
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Classification

As of June 2023, there were 8649 recognised extant 

amphibian species (Frost, 2023; see also Figure 1.1); 

however, this number continues to grow at a rate 

of roughly one new species described every other 

day (AmphibiaWeb, 2022). Since the creation of the 

first comprehensive catalogue of amphibian species 

richness (Frost, 1985) the number of known amphibian 

species has more than doubled. This is an extraor-

dinary rate of species discovery compared to that of 

other living vertebrate groups (Vences & Köhler, 2008).

Living amphibians occur in diverse sizes, shapes and 

colours, contained within three taxonomic orders: 

Anura (frogs and toads), Caudata (salamanders and 

newts) and Gymnophiona (caecilians). Anurans are 

the most ubiquitous and most species-rich of these 

orders both in terms of families and species, with 

56 families and 7,614 species at the time of writing 

(Frost, 2023). They are followed by Caudata, with 

9 families and 814 species, and Gymnophiona (10 

families and 221 species; Frost, 2023).

Distribution

Anurans are the most widespread amphibians, 

occurring on all continents except Antarctica. The 

highest species richness is in tropical ecosystems, 

but they inhabit virtually all environments on Earth, 

except the most extreme dry or cold (Figure 1.1a). The 

Caudata are less species-rich and have a markedly 

different distribution. They are largely restricted to 

the Northern Hemisphere (Duellman, 1999), with 

highest species richness in western and eastern USA 

(Figure 1.1b). A single but highly species-rich family 

(Plethodontidae, with 512 species) has radiated into 

Central and South America, occurring also in southern 

Europe and the Korean Peninsula (Frost, 2023). Fewer 

species live on the Eurasian continent and the order 

is absent in sub-Saharan Africa, Madagascar, the 

Arabian Peninsula, insular Southeast Asia and Oceania. 

Caecilians are, by far, the least species-rich order 

(Figure 1.1c), but have a pantropical distribution, known 

from the tropics of the Americas, Africa, Asia, and the 

Seychelles (Gower & Wilkinson, 2005; Stuart et al., 2008).

As with much of terrestrial biodiversity, amphibian 

species richness drastically increases towards the 

Equator (e.g. Stuart et al., 2008). The Neotropics is by 

far the most species-rich zoogeographical zone, with 

Brazil having the highest number of species (1253), 

followed by Colombia (903 species), Peru (695 species) 

and Ecuador (685 species; Frost, 2023). Some species 

occur far from the Equator, showing remarkable 

adaptations to cold environments. For example, the 

North American wood frog (Lithobates sylvaticus) 

tolerates complete freezing during hibernation 

(Sinclair et al., 2013), and the Siberian salamander 

(Salamandrella keyserlingii) tolerates even more 

extreme temperatures that can reach as low as -35 °C 

(Berman, Leirikh & Meshcheryakova, 2010). Others 

endure extreme weather patterns at high altitude. The 

record holders are the frog Pleurodema marmoratum, 

breeding at 5,348 m asl in Peru (Seimon et al., 2007) 

and the salamander Pseudoeurycea gadovii recorded 

up to 4,250 m asl in Mexico (Solano-Zavaleta, García-

Vázquez & Mendoza-Hernández, 2009).

At the other end of the spectrum, several genera 

of anurans and salamanders have adapted to arid 

areas by burrowing into the ground and forming 

a protective cocoon around their body in order to 

aestivate (Secor & Lignot, 2010). In some cases, 

aestivation can last up to ten months, with one 

extreme case of five consecutive years suggested 

for the Australian water-holding frog (Ranoidea 

platycephala; Secor & Lignot, 2010).

Natural history and ecology

It is difficult to capture the extent of amphibian natural 

history and ecology in this document. The impressive 

diversity in morphology, distribution, habitat use, 

physiology, mimicry, reproduction, behaviours, life 

stages, ecological attributes, and life histories easily 

merit several dedicated volumes (see e.g. Duellman 

& Trueb, 1994; Stuart et al., 2008; Wells, 2007 for a 

broader perspective), however, we provide a summary 

of amphibian biology below. By necessity, we have 

selected a handful of notable examples, but with the 

understanding that they are just a small sample of 

amphibian diversity.
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Amphibians occupy a diverse variety of terrestrial 

and freshwater environments. All three orders 

have species that live underground, that are fully 

aquatic, fully terrestrial, and more or less everything 

in between. On the vertical axis they occur from 

deep underground aquifers and caves, through 

soil-dwellers, up to the tallest tree canopies. On the 

horizontal axis they are land or water dwellers, or 

alternate between both; in water, they occupy lentic 

and lotic habitats ranging from the world’s largest 

lakes and rivers to the water captured in the leaf axils 

of plants, and even the brackish waters of estuaries.

While the amphibian life cycle is typically pictured 

with eggs laid in water, which develop into tadpoles 

that metamorphose to land-living adults, the actual 

diversity of amphibian life histories is manifold and 

spectacular. Although most amphibians do have 

free-living aquatic larvae (i.e. tadpoles), approximately 

30% of species reproduce through direct devel-

opment, which means their eggs hatch into miniature 

versions of adults. At least 68 amphibian species 

have evolved away from egg laying completely, giving 

birth to fully developed young (Sodhi et al., 2008). 

This reproductive diversity is also reflected in the 

vastly different fecundity and population dynamics 

among amphibians, requiring a variety of conservation 

strategies. For instance, a single Great Plains toad 

(Anaxyrus cognatus) has been documented as laying 

45,000 eggs in one breeding season (Thibaudeau & 

Altig, 1999), while the Alpine salamander (Salamandra 

atra) gives live birth to only one to two young after 

three years of gestation (Häfeli, 1971). These two 

extremes capture but a few aspects of the 74 different 

reproductive modes that have been described by 

scientists to date (Nunes-de-Almeida, Haddad & 

Toledo, 2021). There are over 30 forms of parental 

care observed in amphibian species, ranging from 

basic egg guarding to very advanced behaviours 

(Schulte et al., 2020). Some species raise their young 

on their body, like the aquatic frogs Pipa spp. which 

hatch either tadpoles or fully developed young 

through the skin on their back (Rabb & Rabb, 1960). 

Others carry their young until fully developed in a 

skin pouch on their backs, such as members of the 

treefrog genus Gastrotheca (Elinson et al., 1990). 

Perhaps even more mystifying are those cases where 

the eggs are incubated inside the body cavity and are 

orally ‘expectorated’ as fully developed froglets, for 

instance in the vocal sac of Darwin’s frog (Rhinoderma 

darwinii) and the stomach in the now extinct gastric 

brooding frogs (Rheobatrachus spp.; McDiarmid, 

1978). Female Oophaga pumilio carry their tadpoles 

long distances on their backs to deposit them in the 

water of leaf axils of epiphytic plants and raise them 

exclusively on unfertilised eggs (Summers, McKeon 

& Heying, 2006). Still other amphibians make subter-

ranean chambers, securing moisture for their eggs in 

desert sand dunes, for example Breviceps macrops 

(Minter, 2004). One final, fascinating example is the 

Taita caecilian (Boulengerula taitana), which nests 

underground and feeds its young the outermost layer 

of its own skin (Kupfer et al., 2006).

Amphibians are also diverse where body size is 

concerned. Measuring about 8 mm, the smallest 

recorded vertebrate is the frog Paedophryne amauensis 

from Papua New Guinea (Rittmeyer et al., 2012), 

whereas – at 32 cm – the largest anuran on record is 

the goliath frog, (Conraua goliath; Sabater-Pi, 1985). 

The smallest known salamander is Thorius arboreus 

from Mexico, with the largest known adult of this 

species measuring 20 mm snout-vent length (Hanken 

& Wake, 1994). The Chinese giant salamander (Andrias 

davidanus), on the other hand, is the largest amphibian 

reaching up to 180 cm (AmphibiaWeb, 2022). Amongst 

the caecilians, the longest is Caecilia thompsoni 

growing to 177 cm (Fernández-Roldán & Gómez 

Sánchez, 2022); whereas the smallest caecilian is 

Idiocranium russeli with several mature adults recorded 

at less than 10 cm (Gower et al., 2015).

Our knowledge of amphibian longevity is spotty at 

best, but it appears that caudates are generally more 

long lived than anurans (Smirina, 1994). While many 

species are presumed to be relatively short-lived, with a 

lifespan of only a few years in the case of anurans and 

tropical species, there are some exceptions. Long-term 

monitoring of New Zealand frogs (Leiopelma spp.) has 

recorded several individuals over 40 years old (Bell & 

Bishop, 2018). Notably, the olm (Proteus anguinus), a 

cave-dwelling salamander, has a predicted maximum 

lifespan of over 100 years and an average lifespan of 

approximately 70 years (Voituron et al., 2011).
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Evolutionary uniqueness

Amphibians emerged around 350–360 million years 

ago (Alford, Richards & McDonald, 2013; Hime et 

al., 2021). While the early amphibian faunas differed 

dramatically from their modern counterparts, 

representatives of many of the currently recognised 

amphibian families were most likely already present 

when dinosaurs roamed our planet (Roelants et al., 

2007). Some extant species are particularly isolated 

across deep evolutionary time, and 24 families have 

fewer than 10 species (Frost, 2023).

The Zoological Society of London (ZSL) Evolutionarily 

Distinct and Globally Endangered (EDGE) programme 

identifies these special species. Using a combined 

score of evolutionary distinctiveness (ED) and 

extinction risk (taken from the Red List), species are 

ranked based on their evolutionary history and threat 

status (Isaac et al., 2007, 2012). As of 2020, a total 

of 863 amphibians from all three amphibian orders 

were listed as EDGE species. The top-ranked anuran, 

salamander and caecilian are Archey’s frog (Leiopelma 

archeyi), the Chinese giant salamander (A. davidianus) 

and the Mount Oku caecilian (Crotaphatrema 

lamottei), respectively (ZSL, 2020).

Conservation status

Reports of amphibian declines began to emerge in 

the 1950s (Bishop et al., 2012), but for a long time 

only as infrequent publications in the peer-reviewed 

literature. It was not until the First World Congress of 

Herpetology, held in the United Kingdom in 1989, that 

the disparate observations of international herpetol-

ogists raised concerns that the scope and severity 

of these declines were beyond what anyone had 

previously thought (Bishop et al., 2012; Stuart, 2012). 

Alarmingly, catastrophic declines were documented 

even in pristine environments. For example, the two 

Australian gastric-brooding frogs (Rheobatrachus 

spp.) disappeared in less than a year, one in the late 

1970s, the other in the mid-1980s, and the Costa 

Rican golden toad (Incilius periglenes) has not been 

seen since 1989 (Stuart, 2012). All three species are 

now considered Extinct and there are many others that 

have suffered a similar fate. An even larger number 

are considered ‘Possibly Extinct’ because there are 

no known surviving subpopulations, but exhaustive 

surveys have yet to confirm their extinction.

In response to the widespread concerns, a global 

push began to better understand the causes of 

these extinctions and declines, and to determine the 

conservation actions that might halt this trend (see 

‘Global response’ section in this chapter for details). 

In 2001, IUCN, Conservation International, and 

NatureServe began the Global Amphibian Assessment 

(GAA), the first-ever comprehensive extinction risk 

evaluation of all 5,743 amphibian species described 

at the time. The assessment results, published in 

2004, were devastating: amphibians were declared 

the most threatened vertebrate group, with 32.5% of 

species categorised as threatened on the 2004 Red 

List (Stuart et al., 2004). Furthermore, 22.5% of the 

species were classified as Data Deficient (DD), having 

too little or too uncertain data to make a reliable 

assessment. Employing the Red List best estimate 

approach (IUCN, 2022) the same proportion of DD 

species was assumed to be threatened as the data 

sufficient species, which provided a total estimate of 

40% of all amphibians threatened with extinction.

In addition to providing a snapshot of the current 

conservation status of amphibians, undertaking 

regular comprehensive updates of all species also 

provides an opportunity to monitor conservation 

status over time. The Red List Index (RLI) is an 

indicator developed by IUCN to illustrate the 

changing conservation status of a group of species 

based on genuine improvements or deteriorations 

in Red List category. This biodiversity indicator 

has become widely used to compare the status of 

various taxonomic groups, as well as, for example, 

a measure of progress towards the UN Convention 

on Biological Diversity targets (Butchart et al., 2007; 

Secretariat of the Convention on Biological Diversity, 

2020). The first GAA also estimated what the Red List 

category would have been in 1980, based on current 

knowledge, to calculate an RLI for 1980 to 2004. It 

showed a significant downward trend, equivalent to 

an increase of 30% of species listed in a higher threat 

category in 2004 compared to 1980 (Butchart et al., 
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2005). This highlighted amphibians as one of the most 

rapidly declining taxonomic groups (Secretariat of the 

Convention on Biological Diversity, 2020). An analysis 

using the RLI to assess the impact of conservation 

on amphibians, birds and mammals found that while 

conservation efforts were having an appreciable 

effect on the trend in conservation status for birds 

and mammals, this was not the case for amphibians 

(Hoffmann et al., 2010).

To remain current, a Red List assessment for a 

species should be updated every 10 years, which 

is considered the minimum standard for providing 

the most up-to-date information to conservation 

efforts and tracking trends through the RLI at regular 

intervals. The ASG launched the second Global 

Amphibian Assessment (GAA2) in 2015, which was 

completed in 2022, and now includes more than 

8,000 species (see Chapter 2 for this and other 

related challenges). The GAA2 results confirm that 

amphibians remain the most threatened vertebrate 

group, with an estimated 41% of species currently 

within threatened categories (Figure 1.2; IUCN, 2023; 

Luedtke et al., 2023). The GAA2 results show that 37 

amphibian species are known to have become Extinct 

since 1500, with a further 185 species considered 

to be likely extinctions (classified as Critically 

Endangered, tagged Possibly Extinct), while three 

species are known or considered likely to survive 

only in captivity (classified as Extinct in the Wild, or 

Critically Endangered tagged as Possibly Extinct in 

the Wild). The GAA2 also provides a third data point 
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changes to a relatively small area. Their habitat-spe-

cific life stages also mean that amphibians often 

consume different types of food as larvae and adults, 

increasing their potential for ingesting toxins and their 

exposure to parasites. In addition, amphibians are 

ectotherms, and are therefore sensitive to temperature 

changes, while their moist permeable skin leaves 

them exposed to desiccation and to pollutants in the 

water and air. Many species have low vagility and are 

unable to move to effectively escape environmental 

threats; this particularly constrains species that would 

have to cross unfavourable environments to reach 

new habitat, such as those inhabiting mountaintops 

or small islands. These factors compound to increase 

the vulnerability of many amphibians to anthropogenic 

threats. As well as these aspects, there are also 

indirect factors, including that amphibians are 

not considered to be charismatic relative to many 

mammals and birds, leading to amphibians receiving 

overall less attention from researchers, conservation 

practitioners, and conservation funding than these 

other taxa (Ceríaco, 2012; Tarrant, Kruger & du Preez, 

2016; Tomažič, 2011; also see Chapter 2).

It is important to note that the diverse and ubiquitous 

threats that affect species currently assessed as 

threatened also affect non-threatened and Data 

Deficient species. More details on most of the threats 

and how they impact amphibians can be found in the 

relevant chapters throughout this document.

Importance of amphibians

The value of a species is often translated into the 

benefits it provides to humanity and interpreted 

in monetary or utilisation value. It is, however, 

important to look at the value of a species from 

a different point of view: the intrinsic value of a 

species. Here, we look at how human societies have 

relied on amphibians for their development and how 

we still rely on them, rather than how human soci-

eties can benefit from exploiting amphibians (Doak 

et al., 2014). This is one example of the viewpoints 

available, and even within the field of conservation 

alternatives can be found. For instance, some may 

focus on the evolutionary value of a given species, 

for the RLI, giving an indication of the conservation 

status of amphibians as a group; this indicates that 

the trend in amphibian extinction risk continues to 

deteriorate over time, although the rate of deterio-

ration has slowed slightly (Luedtke et al, 2023).

There has been a substantial amount of research 

on amphibians since the first GAA, some of which 

was no doubt spurred by the response of the 

herpetological community to the plight of amphibians 

highlighted on the Red List. This new research has 

provided sufficient information for many species to be 

comprehensively assessed and hence removed from 

their previous Data Deficient category; the proportion 

of Data Deficient species has decreased from 22.5% 

in the first GAA to 11.3% in the GAA2.

However, it should be noted that some species will 

always be difficult to remove from the Data Deficient 

category. For example, species known only from the 

type specimen, the provenance of which is unknown, 

or where there is considerable taxonomic uncertainty, 

to the point that a species name may not refer to a 

valid biological species.

As well as Data Deficient species, almost all 

amphibians would benefit from more information on 

their distribution, population, ecology, and threats. 

Thus, the recommendations of this publication will not 

only serve to direct the focus of conservation actions 

on the ground, but will also inform and improve 

conservation assessments. Each chapter specifies the 

research needed to inform these actions and inform 

future Global Amphibian Assessments, completing the 

Assess-Plan-Act conservation cycle of the Species 

Survival Commission.

Vulnerability to threats

Amphibians can be particularly vulnerable to threats; 

they are often adapted to spend different parts of their 

life cycle in specific habitats, terrestrial and aquatic, 

and as a result they are vulnerable to changes in both 

environments. Many species, particularly those in 

tropical regions, have very small distributions, and 

large proportions of a population can be affected by 
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and others may focus on its representation and 

connectedness within the environment.

The history of humans and amphibians is more tightly 

linked than it is generally expressed or understood, 

in terms of culture, medical development, disease 

and pest control, and much more – acknowledging a 

cultural bias. Early human populations were attracted 

to wetlands and other fertile ecosystems due to their 

richness in primary producers, a preference generally 

matching with that of all vertebrates (Pérez, Schuster 

& Jofré, 2018; Small & Cohen, 2004), resulting in 

the establishment of human settlements in habitats 

also favoured by amphibians. Human societies 

have relied and continue to rely on amphibians as a 

food source (Das, 2011; Mbaiwa, 2011), in hunting 

practices (Myers, Daly & Malkin, 1978), fishing or 

controlling water quality. For example, a Chilean giant 

frog (Calyptocephalella gayi) was placed inside water 

wells as a bioindicator of water quality in central Chile 

(personal communication A. V. Sánchez), and Ranidae 

and Bufonidae are used for a similar purpose in 

Indonesia (Mardiastuti et al., 2021).

A notable benefit derived from amphibians is their use 

in traditional and modern human healthcare (Clarke, 

1997; Crnobrnja-Isailović et al., 2020). These include, 

for instance, the crucifix frog (Notaden bennettii) from 

Australia, whose secretions are used for biological 

glues in human medicine (Zhu, Chuah & Wang, 2018). 

Another example is that of antibiotics developed 

from amphibian antimicrobial polypeptides, and the 

amphibian skin polypeptide Gaegurin 4 is effective 

against both gram-positive and gram-negative 

bacteria (Won, Kang & Lee, 2009).

Amphibians have also contributed to the foundations 

of some technologies. For instance, this file is 

available through the internet, which most people 

access through a Wi-Fi connection. The algorithms 

used in Wi-Fi networks were developed with the 

help of the call properties of Dryophytes japonicus, a 

northeast Asian treefrog (Hernández & Blum, 2012). 

This species has also benefited human culture 

through technological advancements such as the 

distributed graph colouring theory (Hernández 

Pibernat, 2012) and medical analgesic developments 

(Zhu et al., 2014), and it may provide other benefits to 

human medicine as it is able to survive temperatures 

as low as -35 °C (Berman, Meshcheryakova & 

Bulakhova, 2016) and its physiological adaptations 

have been studied in space (Yamashita et al., 1997). 

These examples based on a single species are a very 

short list of how humans need amphibians in their 

everyday lives.

The important place of amphibians in human culture, 

both positive and negative, is explored in depth in 

Chapter 8 on Communication and Education. Some 

of the oldest documented examples include early 

Egyptian and Greek fertility symbols represented 

by frogs (Cooper, 1992; Das, 2011). Another is ‘Jin 

Chan’, or the money toad, which is considered to 

bring prosperity and good fortune in some East Asian 

cultures. By contrast, treefrogs in Korean culture are 

linked to carelessness. Popular Korean tales tell the 

story of a young treefrog burying his dead mother by 

a riverside. Her actual wish was to be buried else-

where. However, she was attempting to outsmart her 

son after a lifetime of his ignoring her advice. The plot 

twist is that this was the first time he ever listened to 

her, which resulted in her still getting the opposite of 

her wishes, even after her death. Divine power is also 

revealed through amphibians, such as the devastating 

plague of frogs in the Old Testament of the Bible. 

Many contemporary human populations are less 

exposed to disease and pests thanks to chemical and 

medical advancements, but this was not the case a 

few centuries ago when natural control vectors against 

pest and disease were the only means of regulation 

and treatment (e.g. Mohneke, 2011). Amphibian 

predation on both adult and larval mosquitoes and 

flies has been a form of vector control that decreases 

pathogen transmission to humans, including deadly 

diseases such as malaria and dengue (DuRant & 

Hopkins, 2008). An increase in the incidence of malaria 

was recently shown to have been associated with 

the collapse of amphibian communities in Central 

America – an unexpected occurrence in a century 

that has been characterised by widespread chemical 

control measures of arthropod vectors and successful 

disease eradication through vaccinations (Springborn 

et al., 2022). Amphibians also act as pest control in 
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agricultural habitats as many are generalist feeders and 

ingest all types of invertebrates, including pests such 

as locusts (Attademo, Peltzer & Lajmanovich, 2005), 

thus naturally improving crop yields, especially rice 

(Teng et al., 2016) and soybean (Attademo, Peltzer & 

Lajmanovich, 2005).

Most terrestrial and freshwater ecosystems are 

dependent on amphibians for the multiple ecological 

roles they provide (reviewed by Valencia-Aguilar, 

Cortés-Gómez & Ruiz-Agudelo, 2013). Humans 

benefit directly from intact ecosystems in which 

amphibian populations are healthy and functional. 

Termed ‘ecosystem services’, direct benefits are 

generally divided into provisioning, regulating, cultural 

and supporting services (Millennium Ecosystem 

Assessment, 2005). Indirect benefits include regu-

lating ecosystem services, such as pollination, seed 

dispersal, climate regulation, carbon sequestration, 

and the control of pests and diseases. The diversity 

of life modes, ecology and behaviours of amphibians 

makes them important nodes in food webs, both 

as prey and predators. The transition from primary 

to secondary consumers when metamorphosing 

also results in an energy flow in ecosystems (Davic 

& Welsh Jr., 2004). This is especially important for 

nutrients present in higher concentration in the 

aquatic habitat compared to the terrestrial one, for 

instance nitrogen, but also in the other direction, 

when amphibians bring nutrients to water bodies 

when spawning (Earl et al., 2011; Semlitsch, 

O’Donnell & Thompson III, 2014). In addition, due 

to their ectothermic physiology, amphibians use 

comparatively less energy than homeotherms, and 

thus convert more of their diet into organic biomass 

(Pough, 1980, 1983). Amphibians can make up 

a significant proportion of vertebrate biomass in 

temperate and tropical ecosystems, for example 

salamanders in North American forests (Burton & 

Likens, 1975). In addition, amphibians affect the 

composition of ecosystems by enhancing soil aeration 

and consequently soil productivity (Seale, 1980). As 

a result, they also benefit soil and water quality, an 

especially important factor in view of the need for 

water security. Global amphibian declines have also 

been recorded as causing population-level impacts in 

other taxa, reducing survival of their predators (Zipkin 

et al., 2020), and subsequent levels up the food chain 

as a cascade of biodiversity loss. It is important to 

understand that the roles and functions of amphibians 

in the ecosystem are still not fully understood, and 

the roles that each species might play needs to be 

fulfilled as a small missing link could result in greater 

ecological deficits, threatening the ecosystems on 

which all species on Earth depend. 

Finally, some of the more distinctive amphibians can 

be flagships for their own conservation efforts. For 

instance, the Chile Darwin’s frog is used as an emblem 

on local beer, clothing, toys, and a restaurant (personal 

communication A. V. Sánchez). In many countries 

amphibians are of interest to tourists, some even 

providing frog-focused tours, e.g. in Madagascar and 

Costa Rica. The revenue derived from ecotourism can 

contribute funding for protected areas, provides wages 

to guides, and inspiration for locally sold handcraft 

(Loubser, Mouton & Nel, 2001; Morrison et al., 2012). 

Global response

The universal importance of amphibians compels us 

to act to rectify their human-caused declines. Some 

actions can be targeted to specific local conditions 

and needs, and as such implemented at a local scale. 

Whereas a global response is required for others 

because the threats affecting amphibians are global 

in scope and nature – climate change, disease, 

trade, and invasive species all span across borders. 

Moreover, species ranges do not respect political 

boundaries and their survival is dependent on a 

coordinated collaborative international response.

The first Amphibian Conservation Action Plan (ACAP; 

Gascon et al., 2007) was the output of the Amphibian 

Conservation Summit held in 2005. It was the 

amphibian conservation community’s response to 

global amphibian declines, highlighted by the GAA, 

“because it is morally irresponsible to document 

amphibian declines and extinctions without also 

designing and promoting a response to this global 

crisis” (Gascon et al., 2007). 

It is difficult to assess the impact of the first ACAP, 

since it was developed among a suite of actions, 
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worldwide.
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conservation.
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Figure 1.3. ASG, AArk and ASA work together on the global response to amphibian declines, under the shared Vision “Amphibians thriving 
in nature”. Source: Adapted from a figure developed by the Amphibian Survival Alliance.
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all parts of a global push to increase awareness of 

amphibian declines and to include amphibians in 

conservation priorities. The Summit prompted some 

major organisational changes. Firstly, the IUCN 

SSC Amphibian Specialist Group was constituted, 

bringing together the existing IUCN Groups: the 

Declining Amphibian Population Task Force, the 

Global Amphibian Assessment team, and the Global 

Amphibian Specialist Group (Bishop et al., 2012). 

Subsequently, the Amphibian Ark (AArk) was formed 

in 2006 with the aim of supporting implementation of 

the ex situ goals in the ACAP (Amphibian Ark, 2012). 

Finally, the Amphibian Survival Alliance (ASA) was set 

up following the IUCN SSC’s Amphibian Mini-Summit 

in 2009, with the aim of coordinating organisations 

working on amphibian conservation (Bishop et al., 2012). 

These three organisations – ASG, AArk and ASA – 

work together on the global response under the shared 

Vision “Amphibians thriving in nature” (Figure 1.3). 

Meanwhile, the ACAP has certainly been widely cited 

to support amphibian conservation action, but the 
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impact remains insufficient, as amphibians are still 

the most threatened vertebrate class (IUCN, 2023; 

Luedtke et al., 2023). 

A second version of the ACAP was developed in 

2015, moving to an online ‘living document’ format, 

with the aim of updating it in real time. However, after 

completion it became clear that this format was not 

as impactful as the ASG had envisioned; users found 

it difficult to navigate and it was particularly hard for 

those with unreliable internet connections. As such, 

when we set out to work on this third iteration of the 

ACAP, our desire was to be more strategic. A survey 

was conducted from mid-August to mid-September 

2019 to understand how the amphibian conservation 

community used the existing versions of the ACAP, 

and how it might be improved to better inform 

conservation action. In terms of document format, the 

survey results clearly indicated a strong preference 

for a PDF, rather than the living document, as well 

as the need for an Executive Summary. In terms of 

content, respondents recommended more clearly 

linking evidence on the effectiveness of interventions 

to ACAP recommendations, and a clearer expression 

of how global priorities can be implemented as 

manageable projects. We have strived to answer 

these needs when working on this update. 

Through the process of re-imagining what ACAP 

could be, with the survey feedback in mind, we 

concluded that it was not possible for one document 

to answer all the needs of the amphibian conservation 

community. Rather, it would be useful for ACAP to 

become two partner documents. The first being 

this document, which gathers the most up to date 

evidence on subjects related to amphibian conser-

vation, providing a solid, citable, academic basis for 

action. The second is an action-driven, more user-

friendly source of practical solutions to be published 

after this document. Together, these documents form 

the third ACAP, covering the period of 2023–2033. 

Our aim is for the two documents to guide and support 

amphibian conservation activities worldwide, being 

used as a framework for research and conservation, 

driving action and providing evidence-based advice 

to all involved in this sphere of work – conservation 

organisations, governments, funders and the public 

– on how to address threats to amphibians and meet 

global conservation targets. While the scope of ACAP 

is global, many actions will need to be targeted at 

a local scale, and we have provided case studies 

throughout with examples of how global goals can be 

applied to a variety of contexts. 

We were mindful that this version of ACAP should 

be a product of the broader amphibian conservation 

community. Thus, we endeavoured to be as inclusive 

as possible in the status review. As such, individual 

chapters were drafted collaboratively by ASG’s 

Thematic Working Groups, with introductory material 

drafted by members of the ASG Secretariat. This 

draft document was made publicly available for open 

consultation with a request for feedback from the 

whole amphibian conservation community. Finally, it 

was independently peer-reviewed before publication. 

As such, we have aimed to develop a scientifically 

robust text, which resulted from a collaborative effort 

from the amphibian conservation community, and we 

are grateful to everyone who has and is supporting 

the process throughout.

This document consists of two introductory chapters and 

twelve thematic chapters divided into three sections: 

Threats – Chapters 3–7 on climate change; 

ecotoxicology; habitat loss; infectious diseases; and 

trade and sustainable use.

Informing decision-making – Chapters 8–10 

on communications and education; conservation 

planning; and surveys and monitoring.

Species management – Chapters 11–14 on conser-

vation breeding; assisted reproductive technologies 

and biobanking; genomics; and translocations.

Amphibian conservation is a multi-faceted field and 

collaboration is critical to our success. In addition, 

overlap exists between these chapters as indeed 

many of them are interdisciplinary. Because of this, 

the chapters could be arranged in several different 

ways. Likewise, we appreciate the scope for addi-

tional subjects to be included within this document. 
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For example, we have discussed creating new 

ASG Thematic Working Groups to address invasive 

species and habitat restoration. However, during the 

timeframe of drafting this document expert groups 

were not yet available to cover these subjects. We 

look forward to their inclusion in future versions.

This document covers the ten-year period, 

2023–2033. This timeframe was chosen based on 

the global scope of the ACAP, the time required to 

make progress on broad issues, and the resources 

required to update this document, balanced with likely 

advances in knowledge that will need to be incorpo-

rated into conservation decision-making.

As we have seen, evaluating the impact of previous 

ACAP versions is difficult. While still challenging to 

achieve with a document such as this, we aim to 

improve on measuring and communicating impact 

and use of this version. Academically, we can track 

citations in journals. The use of a digital object 

identifier (DOI) for this version will permit us to track 

online mentions of ACAP more widely, including in 

policy documents, news, blogs and social media. 

Recording mentions will allow us to measure how 

effectively we have communicated the existence of 

an updated ACAP document, and its academic use. 

However, while awareness of the updated ACAP is 

important, it is also necessary to assess the extent 

and type of use on the ground. The real challenge will 

be whether we can measure if the existence and use 

of ACAP results in positive outcomes and, ultimately, 

impacts the conservation status of individual species. 

As a first step, assessing ACAP use by the conser-

vation community will be achieved by obtaining 

feedback from the global community. Regional 

Groups are ideally positioned to report on local/

regional advances, in a format which measures 

ASG’s own adoption and on the ground imple-

mentation of ACAP recommendations. Similarly, a 

process to track implementation by our sister organ-

isations – ASA and AArk – will be put in place. This 

can then be extended to the partners of these three 

organisations. As a final ambition, together we will 

also seek ways to understand whether the uptake 

and promotion of ACAP drives new resources to 

conservation initiatives and research (e.g. influences 

the priorities of funding mechanisms). 

The ultimate aim is to improve the conservation status 

of amphibian species, with fewer species classified as 

threatened. To track this, regular reassessments will 

be needed to identify and capture genuine improve-

ments in the Red List. Eventually, this should result in 

an improved or stabilised Red List Index (Butchart et 

al., 2005). Changes such as this are unlikely to occur 

within the ten-year timeframe of this ACAP due to 

the time necessary to improve species status to the 

extent that this would be reflected on the Red List, but 

we believe this to be a worthy long-term vision for the 

conservation community and humankind as a whole. 

Smaller, more localised improvements in species 

status must be tracked by local monitoring efforts in 

the meantime. 

Our aim is that through implementation of this 

document, and future versions of ACAP, amphibians 

will no longer be the most threatened vertebrate class 

as threats will have decreased for all taxa, and we will 

see all amphibian species thriving in nature.
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Beduka amboli is assessed as Endangered on the Red List because it has a very small range and a continuing decline in habitat extent and quality due to ongoing 
loss of forest cover, resulting in ongoing population declines. © Vishal Kumar Prasad 
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