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conservationists to protect one of the most
evolutionarily distinct amphibians
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Abstract Wildlife conservation on private land is an im-
portant approach that is increasingly utilized to protect bio-
diversity and can help contribute to the  by  target of the
Global Biodiversity Framework. In , a Chilean non-
profit conservation organization launched a land conserva-
tion programme aiming to build long-term partnerships
with private landowners to protect critical habitat for threa-
tened amphibians in Chilean Patagonia. Here we describe a
new locality record of the micro-endemic, Endangered
Barrio’s frog Insuetophrynus acarpicus found at a site that
joined the programme in . Barrio’s frog is ranked th
in the list of Evolutionarily Distinct and Globally Endan-
gered amphibians. Our systematic literature search showed
that most aspects of the natural history and ecology of this
species are unknown, limiting our ability to provide action-
able science to inform its conservation. The newly described
Barrio’s frog population is the eighth known locality of this
species and one of only three occurring within a protected
area. Habitat quality assessments indicated optimal condi-
tions for most of the measured habitat parameters in the
high-gradient stream where the species occurs. This case
study illustrates that long-term partnerships between pri-
vate landowners and conservationists can be used as an ef-
fective tool to protect the habitat of highly threatened
amphibians.
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Private land conservation is an important approach that
is increasingly utilized to protect biodiversity and can

help contribute to the  by  target of the Global Biodiver-
sity Framework (Cortés Capano et al., ; Dinerstein et al.,
). In Chile, private initiatives are protecting at least
, km of land (Moya Ramírez et al., ), covering
key terrestrial ecosystems that are not protected by the na-
tional system of public protected areas (Pliscoff & Fuentes-
Castillo, ). Aiming to further increase the conservation
value of private lands, in  the NGO Ranita de Darwin
designed and launched a land conservation programme
to build long-term partnerships with private landowners
and protect critical habitat for threatened amphibians in
Chilean Patagonia (Azat et al., ). Here we describe a
new locality record of the micro-endemic, Endangered
Barrio’s frog Insuetophrynus acarpicus found in the
Refugio de Ranitas Aldea del Viento protected area, a -ha
property that joined the land conservation programme in
 (Plate a). This is the eighth known locality of this
species and one of only three occurring within a protected
area (Fig. ).

Barrio’s frog, along with the northern and southern
Darwin’s frogsRhinoderma rufum andRhinoderma darwinii,
are the only knownmembers of the family Rhinodermatidae,
a million year-old group of neotropical frogs considered to
be the oldest known hyloids, a species-rich clade encompass-
ing % of extant anuran species (Feng et al., ). Darwin’s
frogs are highly threatened, particularly the northern
Darwin’s frog, a species last seen over  years ago and
categorized as Critically Endangered (Possibly Extinct) on
the IUCN Red List (IUCN SSC Amphibian Specialist
Group, ). This situation highlights the importance of
Barrio’s frog as one of the last representatives of the
Rhinodermatidae. Barrio’s frog is one of the top  most
evolutionarily distinct amphibian species (Jetz & Pyron,
) and is ranked th in the Evolutionarily Distinct and
Globally Endangered (EDGE) list of amphibians (Safi et al.,
). This Chilean micro-endemic species is categorized as
Endangered because of its limited geographical distribution
(, km; Fig. ), its highly isolated populations and the
continuing decline in the extent and quality of its habitat
(IUCN SSCAmphibian Specialist Group, ). Most aspects
of the natural history and ecology of the species remain
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unknown (Fig. , Supplementary Material ), limiting our
capability to implement evidence-based conservation actions.

In April , we identified a Barrio’s frog population in
the Refugio de Ranitas Aldea del Viento protected area, Los
Pellines, Chile. This population, which is  km from the
nearest known population in Chanchan, fills a gap in the
known distribution of Barrio’s frogs along the coast of
Valdivia (Fig. ). We found five Barrio’s frog individuals
along a -m section at the source of one of two high-
gradient streams in the private protected area (Plate b–c).
We found most individuals under small boulders within
the stream. Habitat quality assessments following the proto-
col by Barbour et al. () indicated optimal conditions for
most of the measured habitat parameters at both streams in
the area, although habitat quality was slightly higher in the
stream where Barrio’s frog was found (Supplementary
Table ). These streams are characterized by abundant epi-
faunal substrate, low embeddedness and sediment depos-
ition, minimal amounts of channel substrate exposition,
stable banks, absence of channelization and frequent riffles
and pools, and the riparian zone is covered by native vege-
tation. Similarly, in a locality near Mehuín there was a posi-
tive relationship between the occurrence of Barrio’s frog and
stream habitat quality measured using the same habitat as-
sessment protocol (I. Vásquez & A. Valenzuela-Sánchez,
unpubl. data, ). Our findings are consistent with previ-
ous field observations that this species is a stream-breeding
amphibian, with individuals generally found near or in
water (Méndez et al., ; Contreras et al., ; see also
references in Supplementary Material ). Motivated by the
discovery of this population, the landowner (co-author
SM) is considering new ways to increase the level of protec-
tion given to the species in the area (e.g. upgrading the

voluntary land conservation agreement with Ranita de
Darwin by signing a conservation easement under the
framework of the Derecho Real de Conservación law).

This case study illustrates that long-term partnerships
between private landowners and conservationists can be
used as an effective tool for protecting the habitat of highly
threatened amphibians. This is particularly relevant in the
case of evolutionarily distinct amphibian species, which
are disproportionally susceptible to local extinction as a re-
sult of habitat loss (Greenberg et al., ). The voluntary
land conservation agreement between a landowner and
Ranita de Darwin defines clear targets (e.g. conservation
of native amphibians, including Barrio’s frog) and conserva-
tion goals (e.g. protection of the habitat of native amphi-
bians and control of threats to ensure self-sustaining
amphibian populations). It also sets a list of strategies to
achieve these goals, including a broad array of conservation
actions, such as habitat protection and restoration, manage-
ment of invasive species and promotion of conservation-
focused research, and it provides a monitoring plan to
evaluate success and enable adaptation. An important
priority in the Refugio de Ranitas Aldea del Viento is to
determine the presence and impact of potential threats to
Barrio’s frog, especially those that could originate from sur-
rounding lands because, to our knowledge, these areas are
not managed for conservation. This will facilitate the devel-
opment and prioritization of effective strategies to prevent
or reduce threats. Potential direct and indirect threats to
Barrio’s frog in this protected area include: () free-roaming
cattle, () the fungus Batrachochytrium dendrobatidis, ()
pollution runoff from a road m away, () domestic sew-
age from nearby residential buildings, () freshwater ab-
straction, () illegal logging, () increased land subdivision

PLATE 1 (a) Signing of a voluntary land
conservation agreement between the
landowner (co-author SM) and the NGO
Ranita de Darwin for the creation of the
protected area Refugio de Ranitas Aldea
del Viento, Los Pellines, Valdivia, Chile.
(b) An adult Barrio’s frog Insuetophrynus
acarpicus found in this protected area.
(c) The high-gradient stream where the
species occurs.
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for residential development in nearby native forests, ()
neighbouring exotic tree plantations, and () climate change
(Rodriguez et al., ).

Collaborative efforts between private landowners and
conservationists have enabled the protection of critical habi-
tat for amphibians in the USA (Milmoe, ; Symonds,
; Kuyper, ) and the UK (Pond Conservation,
). To succeed, these types of conservation initiatives
need to consider the local context, including case-specific
factors driving landowner participation and permanence
within the programme (Selinske et al., ; Valenzuela-
Sánchez et al., ). A study conducted in the northern
portion of the distribution of Barrio’s frog found that
landowners (mainly subsistence farmers) would be willing
to join a land conservation programme only if this resulted
in direct government-related economic incentives (Vásquez

& Marchant, ), a mechanism not yet available in Chile.
In contrast, semi-structured interviews with people partici-
pating in the Ranita de Darwin land conservation pro-
gramme showed that most landowners joined the scheme
primarily because of their conservation values, and increas-
ing their knowledge regarding amphibians was one of the
most prevalent landowner expectations of signing up to
the programme (Hernández, ). Our medium-term
goal is to continue targeting this type of audience in
Chilean Patagonia, to incorporate additional habitat suit-
able for Barrio’s frog in this land conservation network.

Amphibian-focused land conservation programmes can
be used not only to engage people in amphibian conserva-
tion but also to communicate the importance of amphibians
for ecosystem functioning and human well-being (Valenzuela-
Sánchez et al., ). We recommend increasing public and
stakeholder knowledge about amphibians as a priority in
amphibian conservation, as evidence demonstrates that
even a modest increase in knowledge can enhance the
positive attitudes and behaviours of people towards these
animals (Valenzuela-Sánchez et al., ). However, public
knowledge regarding amphibians is generally poor (Valenzuela-
Sánchez et al., ). For instance, prior to their inclusion in
the land conservation programme led by Ranita de Darwin,
most landowners lacked knowledge regarding the level of
diversity and endemism of native amphibians (Hernández,
). Partnerships between landowners and conservation-
ists can also be used to boost the co-production of knowledge,
potentially resulting in scientific insights that are actionable
for amphibian conservation (Valenzuela-Sánchez et al.,
). As part of the Refugio de Ranitas Aldea del Viento
monitoring plan we will implement a long-term capture–
recapture study of the Barrio’s frog population in this pro-
tected area. This study should contribute new knowledge
regarding the demography and spatial ecology of this

FIG. 1 Previously known localities (circles) and new locality
record (square) of Barrio’s frog Insuetophrynus acarpicus in
southern Chile. The shaded area represents the extent of
occurrence of Barrio’s frogs from the species’ IUCN Red List
assessment (IUCN SSC Amphibian Specialist Group, ). We
extracted geographical coordinates of previously known localities
from Contreras et al. (), except for Queule, which we
obtained from Méndez et al. ().

FIG. 2 Research publications on Barrio’s frog published since the
description of the species in . We searched for publications
using Web of Science and Google Scholar with the terms
‘Insuetophrynus’ OR ‘Barrio’s frog’. We excluded species
checklists or reviews that mentioned the species without
providing novel information or analyses. The search was
performed on  August . The full list of articles is in
Supplementary Material .
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understudied species, but most importantly it will help to
inform species-specific conservation actions within this pri-
vate protected area. Similar ecological studies are required to
evaluate the population status of and prioritize conservation
efforts for other Barrio’s frog populations across the species’
range.

Author contributions Study design, fieldwork: AV-S, SM, RM-G,
JGe, RC, JGu, SD-O, MN, MBZ; data analysis, writing: AV-S, with
contributions from RM-G, AAC, MBZ.

Acknowledgements This amphibian-focused land conservation
programme is led by Ranita de Darwin in collaboration with the
Zoological Society of London and the Centro de Investigación para
la Sustentabilidad, Universidad Andrés Bello. This programme has
been funded by Zoo Leipzig, the Weeden Foundation, The Rufford
Foundation, the Stiftung Artenschutz Amphibian Conservation
Fund, The Mohamed bin Zayed Species Conservation Fund and the
National Geographic Society.

Conflicts of interest SM is the owner of the Refugio de Ranitas
Aldea del Viento protected area.

Ethical standards This research abided by the Oryx guidelines on
ethical standards, and was conducted in accordance with Chilean law
under permit number 226/2021 of the Servicio Agrícola y Ganadero de
Chile.

Data availability All data used in this study are available in themain
text and Supplementary Material.

References

AZAT, C., VALENZUELA-SÁNCHEZ, A., DELGADO, S., CUNNINGHAM,
A.A., ALVARADO-RYBAK, M., BOURKE, J. et al. () A flagship
for austral temperate forest conservation: an action plan for
Darwin’s frogs brings key stakeholders together. Oryx, , –.

BARBOUR, M., GERRITSEN, J., SNYDER, B. & STRIBBLING, J. ()
Rapid Bioassessment Protocols For Use in Streams and Wadeable
Rivers: Periphyton, Benthic Macroinvertebrates and Fish, nd
edition. Office of Water, US Environmental Protection Agency,
Washington, DC, USA.

CONTRERAS, P., BUSTOS, F. & RODRÍGUEZ-JORQUERA, I. () New
record of Barrio’s frog, Insuetophrynus acarpicus Barrio, 
(Anura, Rhinodermatidae). Los Ríos region, Chile. Check List (Luis
Felipe Toledo), , –.

CORTÉS CAPANO, G., TOIVONEN, T., SOUTULLO, A. & DI MININ, E.
() The emergence of private land conservation in scientific
literature: a review. Biological Conservation, , –.

DINERSTEIN, E., VYNNE, C., SALA, E., JOSHI , A.R., FERNANDO, S.,
LOVEJOY, T.E. et al. () A global deal for nature: guiding
principles, milestones, and targets. Science Advances, , eaaw.

FENG, Y.-J., BLACKBURN, D.C., LIANG, D., HILLIS, D.M., WAKE, D.B.,
CANNATELLA, D.C. & ZHANG, P. () Phylogenomics reveals
rapid, simultaneous diversification of three major clades of
Gondwanan frogs at the Cretaceous–Paleogene boundary.
Proceedings of the National Academy of Sciences of the United States
of America, , E–E.

GREENBERG, D.A., PALEN, W.J., CHAN, K.C., JETZ, W. & MOOERS,
A.Ø. () Evolutionarily distinct amphibians are

disproportionately lost from human-modified ecosystems. Ecology
Letters, , –.

HERNÁNDEZ, V. () Caracterización de participantes de un
programa de conservación de tierras privadas enfocado en anfibios
en el sur de Chile. BSc thesis. Universidad Austral de Chile,
Valdivia, Chile.

IUCN SSC AMPHIBIAN SPECIALIST GROUP () Rhinoderma
rufum. In The IUCN Red List of Threatened Species . dx.doi.org/
./IUCN.UK.-.RLTS.TA.en.

IUCN SSC AMPHIBIAN SPECIALIST GROUP () Insuetophrynus
acarpicus. In The IUCN Red List of Threatened Species . dx.doi.
org/./IUCN.UK.-.RLTS.TA.en.

JETZ, W. & PYRON, R.A. () The interplay of past diversification
and evolutionary isolation with present imperilment across the
amphibian tree of life. Nature Ecology & Evolution, , –.

KUYPER, R. () The role of safe harbor agreements in the recovery
of listed species in California. Endangered Species Bulletin,
, –.

MÉNDEZ, A.M., TORRES-PÉREZ, F., CORREA, C., SOTO, E.R., NUÑEZ,
J.J., VELOSO, A. & ARMESTO, J. () Genetic divergence in the
endangered frog Insuetophrynus acarpicus (Anura:
Leptodactylidae). Herpetological Journal, , –.

MILMOE, J. () Partnerships to conserve amphibian habitat.
Endangered Species Bulletin, , –.

MOYA RAMÍREZ, D., PALMA TORRES, M. & FERNÁNDEZ GROSSI , P.
() Diagnóstico y caracterización de las iniciativas de
conservación privada en Chile. Programa de las Naciones Unidas
para el Desarrollo, Santiago, Chile.

PLISCOFF, P. & FUENTES-CASTILLO, T. () Representativeness of
terrestrial ecosystems in Chile’s protected area system.
Environmental Conservation, , –.

POND CONSERVATION () Bringing Back Clean Water to the
Countryside: Million Ponds Project Year  Report. Pond
Conservation (now Freshwater Habitats Trust), Oxford, UK.
content.freshwaterhabitats.org.uk///MPP-Y-REPORT-
lowres.pdf [accessed January ].

RODRIGUEZ, L.J., BARBOSA, O.A., AZAT, C., ALVARADO-RYBAK, M.,
CORREA, C., MÉNDEZ, M.A. et al. () Amphibian phylogenetic
diversity in the face of future climate change: not so good news for
the Chilean biodiversity hotspot. Biodiversity and Conservation,
, –.

SAFI , K., ARMOUR-MARSHALL, K., BAILLIE , J.E.M. & ISAAC, N.J.B.
() Global patterns of evolutionary distinct and globally
endangered amphibians and mammals. PLOS One, , e.

SELINSKE, M.J., COETZEE, J., PURNELL, K. & KNIGHT, A.T. ()
Understanding the motivations, satisfaction, and retention of
landowners in private land conservation programs: landowner
commitment to conservation. Conservation Letters, , –.

SYMONDS, K. () Ranchers restore amphibian-friendly ponds.
Endangered Species Bulletin, , –.

VALENZUELA-SÁNCHEZ, A., AGOSTINI, G., MAYNARD, L.,
CISTERNAS, J., HANSEN-HENDRIKX, C. & MÁRQUEZ-GARCÍA, M.
() Communications and education for amphibian conservation.
In The Amphibian Conservation Action Plan (ACAP): A status
review and roadmap for global amphibian conservation (eds
S. Wren, A. Borzée, R. Marcec-Greaves & A. Angulo), pp. –.
Draft for Open Consultation. IUCN Species Survival Commission
Amphibian Specialist Group. doi.org/./osf.io/brfas.

VÁSQUEZ, Y. & MARCHANT, C. () Percepciones de pequeños
propietarios y su disposición a la conservación de la naturaleza
en áreas privadas de la Cordillera de la Costa en la Región de Los
Ríos, Chile. Investigaciones Geográficas (España), , –.

4 A. Valenzuela‐Sánchez et al.

Oryx, Page 4 of 4 © The Author(s), 2024. Published by Cambridge University Press on behalf of Fauna & Flora International doi:10.1017/S0030605324000115

https://doi.org/10.1017/S0030605324000115 Published online by Cambridge University Press

https://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.T19514A79809567.en
https://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.T19514A79809567.en
https://dx.doi.org/10.2305/IUCN.UK.2018-1.RLTS.T10832A79809262.en
https://dx.doi.org/10.2305/IUCN.UK.2018-1.RLTS.T10832A79809262.en
https://content.freshwaterhabitats.org.uk/2013/09/MPP-Y4-REPORT-lowres.pdf
https://content.freshwaterhabitats.org.uk/2013/09/MPP-Y4-REPORT-lowres.pdf
https://doi.org/10.32942/osf.io/brfas
https://doi.org/10.1017/S0030605324000115

	Partnerships between private landowners and conservationists to protect one of the most evolutionarily distinct amphibians
	Abstract
	Acknowledgements
	References


