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ABSTRACT

We present a list of observations on ectoparasites of the Argentine herpetofauna reported in
different publications from 1928 to 2022. A bibliographic search was carried out in electronic
databases such as SciELO (Scientific Electronic Library Online), Dialnet, and Google Scholar.
In total, 30 articles published in national and international journals were included. Our list
contains records for 54 hosts: 36 reptiles and 18 amphibians. The registered parasites correspond
to mites from the families Trombiculidae, Pterygosomatidae, Leeuwenhoekiidae, Ereynetidae
and ticks from the families Ixodidae and Argasidae. In total, 4 species of Amblyomma, 1 Orni-
thodoros, 7 Hannemania, 2 Eutrombicula, 2 Lawrencarus and 2 Neopterygosoma were recorded.
Of the total number of reptiles mentioned for Argentina (425 species), 36 species have been
registered with some type of ectoparasite, with the lizards of the Liolaemidae family presenting
the highest records. The ectoparasites with the highest records in reptiles are ticks of the genus
Amblyomma spp. For amphibians, out of 170 species mentioned, only 18 species have been
recorded with some type of ectoparasite, with frogs from the Leptodactylidae family being the
ones with the highest records. The ectoparasites with the highest records in amphibians are mites
of the genus Hannemania. This work is the first compilation of ectoparasites in the Argentine
herpetofauna. This compilation will help to understand the current ectoparasitic situation in
reptiles and amphibians, allowing the development of new management plans for species with
conservation problems.

Key words: Amblyomma; Eutrombicula; Herpetofauna; Herpetozoa; Hannemania; Parasitism.

RESUMEN

Presentamos una lista de las observaciones sobre ectoparasitos de la herpetofauna de Argentina
informados en distintas publicaciones desde el ano 1928 hasta 2022. Se realiz6 una busqueda
bibliografica en bases de datos electronicas como SciELO (Scientific Electronic Library Online),
Dialnet y Google Scholar. En total se incluyeron 30 articulos publicados en revistas nacionales
e internacionales. Nuestra lista contiene registros de 54 hospedadores: 36 reptiles y 18 anfibios.
Los parasitos registrados corresponden a dcaros de las familias Trombiculidae, Pterygosoma-
tidae, Leeuwenhoekiidae, Ereynetidae y garrapatas de las familias Ixodidae y Argasidae. En
total se registraron 4 especies de Amblyomma, 1 Ornithodoros, 7 Hannemania, 2 Eutrombicula,
2 Lawrencarus y 2 Neopterygosoma. Del total de reptiles mencionados para Argentina (425
especies), 36 especies han sido registradas con algin tipo de ectoparasito, siendo las lagartijas
de la familia Liolaemidae los que presentaron mayores registros. Los ectoparasitos con mayores
registros en reptiles son garrapatas del género Amblyomma spp. Para anfibios, de 170 especies
mencionadas, solo 18 especies han sido registradas con algtin tipo de ectoparasito, siendo las
ranas de la familia Leptodactylidae las que presentaron mayores registros. Los ectoparasitos con
mayores registros en anfibios son dcaros del género Hannemania. El presente trabajo es la primera
recopilacion que se realiza de ectoparasitos en la herpetofauna de Argentina. Esta recopilacion
ayudara a comprender la actual situacion ectoparasitaria en reptiles y anfibios permitiendo
la elaboracion de nuevos planes de manejo para las especies con problemas de conservacion.

Palabras claves: Amblyomma; Eutrombicula; Herpetofauna; Herpetozoos; Hannemania;
Parasitismo.

Autor para correspondencia: liolaemusparvus@gmail.com
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Introduccion

El parasitismo representa una de las formas de
vida mas comun y exitosas dentro del reino animal
(Poulin y Morand, 2000; Lucius et al., 2018), don-
de se estiman que mas del 50% de los seres vivos
son parasitos o presentan alguna forma de vida
parasitaria (Lucius et al., 2018). Entre los parasitos,
los ectoparasitos son aquellos que se encuentran
alimentandose en la superficie de diversos hospeda-
dores tales como reptiles, anfibios, aves y mamiferos
(Gonzalez-Rivas et al., 2012 a,b; Castillo et al., 2015;
2017; 2019; Gonzalez-Rivas et al., 2021; Castillo et
al., 2022). Los ectoparasitos pueden alimentarse:
ya sea ingiriendo materias como pelos, plumas o
escamas cutdaneas; también los hay succionado-
res de sangre y en algunos el sustento se basa en
tejidos vivos (Villee et al., 1970; Quiroz-Romero,
1990). Entre ellos, algunos ectoparasitos como las
garrapatas Ixodidae se alimentan de sangre, acaros
como Hannemania se alimentan de sangre/ linfa y
algunas especies de Trombiculidae secretan enzi-
mas digestivas para atacar el tejido cutdneo de sus
hospedadores (Quiroz-Romero, 1990; Anthony et
al., 1994). Algunas especies parasitas tienen gran
importancia debido al dafio que pueden causar en la
salud de sus hospedadores (Vitt y Caldwell, 2009), en
muchos casos, los pardsitos tienen un impacto casi
indetectable a largo plazo y en otros, pueden llegar
a matarlos (Vitt y Caldwell, 2009). El principal dafio
puede deberse a lesiones en la piel para sustraer san-
gre, momento en el cual algunas especies de parasitos
pueden transmitir virus, bacterias, protozoarios,
entre otros (Quiroz-Romero, 1990).

Con respecto a los hospedadores herpeto-
z00s, a nivel global, se conoce una gran diversidad
de pardsitos que tienden a parasitar a una gran
variedad de reptiles y anfibios (Bower et al., 2019).
Este tipo de interaccion parasito-herpetozoo es tan
comun y extendido que se encuentran en casi todos
los escenarios naturales posibles (Vitt y Caldwell,
2009). Entre los ectoparasitos mas comunes en la
herpetofauna se encuentran los dcaros y garrapatas
que se alimentan de sustancias de la piel, sangre y
fluidos (Lucius et al., 2018). Teniendo en cuenta solo
acarosy garrapatas, podemos decir que son el grupo
mas grande de ardcnidos y el de mayor diversidad
bioldgica, por lo que se han descriptos casi 45000
especies, pero se estima que hay hasta 20 veces mas
en la tierra (Lucius et al., 2018).

En Argentina se han realizados menciones de
acaros y garrapatas en reptiles y anfibios, sin em-
bargo a menudo estos tipos de registros se asocian
a casos puntuales y anecdéticos (Gonzalez-Rivas et
al., 2012 a,b; Castillo, 2014;2022). Hasta el momento
en Argentina, las inicas listas publicadas asociadas a
parasitos en reptiles y anfibios estan enfocadas a en-
doparasitos como, por ejemplo: Digeneos (Lunaschi
y Drago, 2007), y nematodos en anfibios y reptiles
(Gonzalez and Hamann 2015; Castillo et al., 2020),
no existiendo hasta el momento en Argentina una
lista sobre ectoparasitos asociados a herpetozoos.

La importancia de conocer los ectoparasitos
radica en que la aptitud de los hospedadores se ve
afectada negativamente reduciendo la probabilidad
de que los genes de un individuo hospedador para-
sitado estén representados en las siguientes genera-
ciones (Vitt y Caldwell, 2009). Por lo tanto, a través
de los afos ha surgido la necesidad de inventariar
los ectoparasitos en herpetozoos de Argentina,
principalmente con el objetivo de realizar mejores
diagnosticos taxonémicos, e incluso nuevos regis-
tros de ectoparasitos, con fines de conservacion y
principalmente educativos.

Por lo tanto, debido al escaso conocimiento
e informacion sobre ectoparasitos que infestan a la
herpetofauna de Argentina, el objetivo del actual
trabajo es presentar la primera lista recopilada de
ectoparasitos que incluyen dcaros y garrapatas que
interaccionan con la fauna de reptiles y anfibios de
Argentina.

Materiales y métodos

Se realizé una busqueda bibliografica que abarcé
publicaciones desde el afio 1928 hasta 2022 en di-
ferentes buscadores: SciELO (Scientific Electronic
Library Online), Dialnet, Google Scholar y World-
WideScience.org. Ademas, se revisaron las revistas
que no fueron mostradas en la busqueda académica,
como Revista Argentina de Parasitologia y Parasito-
logia Latinoamericana. No se incluyeron resimenes
presentados en congresos, ni tesis doctorales y de
grado. Para el registro geografico se utilizaron las
siguientes abreviaturas de las provincias Argentina:
Buenos Aires (BA), Catamarca (CA), Chaco (CH),
Entre Rios (ER), La Rioja (LR), Mendoza (MZ), Rio
Negro (RN), San Juan (SJ]), Salta (SA), Tucuman
(T), Cérdoba (C), Misiones (M), Santiago del
Estero (SE), Regidn Patagoénica (RP), Jujuy (J) y
Santa Fe (Sfe).



Resultados

Se registraron un total de 36 interacciones ecto-
parasito-hospedador en reptiles. Estos registros
corresponden a 19 especies de lagartijas de la familia
Liolaemidae, 1 Teiidae, 2 Tropiduridae, 1 Phyllo-
dactylidae, 1 Testudinidae, 2 Chelidae, 4 Boidae, 2
Viperidae, 3 Dipsadidae y 1 Colubridae. Muchos
de los registros mencionados provienen de colec-
ciones donde en sus respectivos paper no seialan
las provincias del que proceden. En la tabla 1y 2,
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se observan los actuales registros correspondientes
a reptiles de Argentina. Con respectos anfibios, se
registraron 18 interacciones parasito-hospedador,
correspondientes a 5 especies de las familias Bu-
fonidae, 8 Leptodactylidae, 2 Odontophrynidae,
1 Hylidae, 1 Phyllomedusidae y 1 Telmatobiidae
(Tabla 3y 4).

En total se registraron 4 especies del género
Amblyomma, 1 Ornithodoros, 7 Hannemania, 2
Eutrombicula, 2 Lawrencarus, 1 Neopterygosoma y
1 Pterygosoma (Tabla 5).

Tabla 1. Lista recopilada de dcaros y garrapatas que interaccionan con la fauna de reptiles en Argentina. Chaco (CH), La Rioja (LR),
Mendoza (MZ), San Juan (S]), Salta (SA), Tucuman (T), Jujuy (J), Regién Patagénica (RP) y * Provincia de Argentina no mencionada

por el/ los autor/es.

Hospedadores

Ectoparasitos

Provincias Referencias

Liolaemidae

Liolaemus ruibali
Donoso-Barros, 1961

Liolaemus yalguaraz
Abdala, Quinteros & Semhan,
2015

Liolaemus eleodori
Cei, Etheridge & Videla, 1985

Liolaemus puritamensis
Nunez & Fox, 1989

Liolaemus ramirezae
Lobo & Espinoza, 1999

Liolaemus pacha
Judrez-Heredia, Robles & Halloy,
2013

Liolaemus austromendocinus
Cei, 1974

Liolaemus bibroni (Bell, 1843)
Liolaemus buergeri

Werner, 1907

Liolemus petrophilus
Donoso-Barros & Cei, 1971

Liolaemus elongatus
Koslowsky, 1896

Liolaemus gracilis (Bell, 1843)
Liolaemus scapularis

Laurent, 1982

Liolaemus cuyanus

Cei & Scolaro, 1980
Liolaemus riojanus Cei, 1979
Liolaemus olongasta
Etheridge, 1993

Liolaemus darwinii (Bell, 1843)

Amblyomma parvitarsum  MZ Castillo et al. 2017
A. parvitarsum MZ Castillo et al. 2017
A. parvitarsum SJ Castillo et al. 2015, 2019
A. parvitarsum ] Muiioz-Leal et al. 2016
Neopterygosoma sp. T Juarez-Heredia et al. 2020a
Neopterygosoma sp.; T Judrez-Heredia et al. 2014;
Pterygosoma sp. Judrez-Heredia et al. 2020b
Dittmar de la cruz et al. 2004;
, " 3
Pterygosoma patagonica RP Acosta et al. 2020
Dittmar de la cruz et al. 2004;
. * ol
P patagonica RP Acosta et al. 2020
Dittmar de la cruz et al. 2004;
. " 3
P patagonica RP Acosta et al. 2020
Dittmar de la cruz et al. 2004;
. " 3
F. patagonica RP Acosta et al. 2020
Dittmar de la cruz et al. 2004;
H *
P patagonica RP Acosta et al. 2020
Dittmar de la cruz et al. 2004;
. " 3
P patagonica RP Acosta et al. 2020
Trombiculidae SA Juérez-Heredia et al. 2020a
Trombiculidae, Kass et al. 2017; Juarez-Heredia
. . LR
Eutrombicula alfreddugesi et al. 2020a
Trombiculidae, Kass et al. 2017; Judrez-Heredia
. LR
E. alfreddugesi et al. 2020a
Trombiculidae, Kass et al. 2017; Juarez-Heredia
. LR
E. alfreddugesi et al. 2020a
E. alfreddugesi LR Kass et al. 2017
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Phymaturus extrilidus

Lobo, Espinoza, Sanabria & Trombiculidae SJ datos no publicados
Quiroga, 2012
Phymaturus punae Cei, Trombiculidae, .
Etheridge & Videla, 1985 A. parvitarsum S Castillo et al. 2022
Teiidae . . Trombiculidae, Debarbora et al. 2015; Judrez-
Teius teyou (Daudin, 1802) Amblyomma argentinae T CH Heredia et al. 2020a
Tropiduridae Tropidurus spinulosus :
(Cope, 1862) A. argentinae CH Debarbora et al. 2015
Tropidurus etheridgei Cei, 1982 A. argentinae CH Debarbora et al. 2015
Phyllodactylidae Homonota underwoodii . .
(Kluge, 1964) Eutrombicula sp. SJ Castillo, 2014
. Chelonoidis chilensis A. argentinae, Amblyom-  C, SE, Boero, 1957, Rlclhardy Guglielmone,
Testudinidae 1988a,b; Guglielmone et al. 2001;
(Gray,1870) ma rotundatum CA, MZ .
Guglielmone y Nava, 2006
. Phrynops sp. ; . .
Chelidae (Duméril & Bibron, 1835) A. argentinae Guglielmone et al. 2001
Acanthochelys pallidipectori ) . . .
(Freiberg, 1945) A. argentinae Ruiz-Garcia et al. 2023b
. Boa constrictor occidentalis A. argentinae, Gugl}elmone et al. 2001,
Boidae Linnacus. 1758 A rotundatum * Guglielmone y Nava, 2006;
s ’ Ruiz-Garcia et al. 2023a
Epicrates cenchria ; . . .
(Linnaeus, 1758) A. argentinae Ruiz-Garcia et al. 2023a
Boa sp. Amblyomma dissimile * Guglielmone y Nava, 2006
. Guglielmone et al. 2001;
*
Eunectes notaeus Cope, 1862 A. argentinae Ruiz-Garcia ef al. 2023a
Viperidae Bothrops neuwiedi Wagler, 1824  A. argentinae * Ruiz-Garcia et al. 2023a
Crotalus durissus Linnaeus, 1758  A. argentinae ? Ruiz-Garcia et al. 2023a
. . Philodryas trilineata o .
Dipsadidae (Burmeister, 1861) Trombiculidae SJ datos no publicados
fg(z)lzodry as erlandi Lonnberg, A. argentinae CH Ruiz-Garcia et al. 2023b
Philodryas psammophidea ; . .
Giinther, 1872 A. argentinae CH Ruiz-Garcia et al. 2023b
Colubridae Chironius maculoventris A. argentinae CH Ruiz-Garcia et al. 2023b

Dixon, Wiest & Cei, 1993

El 53% de las lagartijas con ectoparasitos corres-
ponden a especies de la familia Liolaemidae (Fig. 1,
Tabla 6). El 50% de los anfibios con ectoparasitos
corresponden a especies de la familia Leptodactyli-
dae (Fig. 2, Tabla 7).

Del total de reptiles y anfibios de Argentina,
solo un 8% y 10% respectivamente, han sido registra-
dos con ectoparasitos (Fig. 3 y4). Siendo los géneros
Amblyomma y Hannemania los ectoparasitos mas
encontrados (Fig. 5).

Discusion
El ectoparasitismo por acaros y garrapatas en her-

8

petozoos es un fenémeno comin y generalizado,
registrandose casos en todo el continente Americano
(Gadsden, 1988; Martinez et al., 2004; Alcantara et al.,
2018; Costa-Silveira et al.,2019; de Souza et al., 2020).

De acuerdo a nuestra revision bibliografica, la
diversidad de ectoparasitos en reptiles y anfibios de
Argentina se resume: del total de reptiles de Argentina,
425 especies (Abdala et al., 2012), solo un 8% de las
especies han sido mencionados con algun tipo de
ectoparasitos, esto deja a un 92% de los reptiles de
Argentina sin conocimiento ectoparasitario. Para
anfibios, 173 especies han sido mencionadas aproxi-
madamente (Vaira et al., 2012), de estos solo un 10%
presentan algun tipo de ectoparasito, esto deja a un



Tabla 2. Resumen de lista de reptiles con registros parasitarios.

Familia Especies

Testudinidae Chelonoidis chilensis

Phrynops sp.
Chelidae
Acanthochelys pallidipectori

Liolaemus ruibali

Liolaemus yalguaraz

Liolaemus eleodori

Liolaemus puritamensis

Liolaemus ramirazae

Liolaemus pacha

Liolaemus austromendocinus

Liolaemus bibroni

Liolaemus buergeri
Liolaemidae Liolemus petrophilus
Liolaemus elongatus
Liolaemus gracilis
Liolaemus scapularis
Liolaemus cuyanus
Liolaemus riojanus
Liolaemus olongasta
Liolaemus darwinii
Phymaturus punae

Phymaturus extrilidus

Tropidurus spinulosus
Tropiduridae ) o
Tropidurus etheridgei

Teiidae Teius teyou

Phyllodactylidae

Homonota underwoodi

Philodrya trilinata
Dipsadidae Philodrya erlandi

Philodrya psammophidea

Boa sp.
3 Boa constrictor occidentalis
Boiidae
Eunectes notaeus

Epicrates cenchria

Bothrops sp.
Viperidae
Crotalus terrificus

Colubridae Chironius maculoventris

90% de los anfibios de Argentina sin conocimiento
ectoparasitario.

E153% de los reptiles parasitados son lagartijas
de la familia Liolaemidae, le siguen serpientes Boi-
idae (11%) y Dipsadidae (8%). E150% de los anfibios
parasitados son ranas de la familia Leptodactylidae,
seguidos de sapos Bufonidae (19%).
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Los géneros de ectoparasitos registrados en
la herpetofauna de Argentina son: Amblyomma,
Ornithodoros, Hannemania, Eutrombicula, Lawren-
carus, Neopterygosoma y Pterygosoma.

El género Amblyomma se encuentra represen-
tado por 137 especies, de los cuales 25 taxones se
encuentran en el Cono Sur de América (Nava et al.,
2017), de estas 4 especies parasitan a herpetozoos de
Argentina. Con respecto al género Hannemania se
registran un total de 7 especies parasitando anfibios
de Argentina. Con relacién al género Eutrombicula,
en Argentina han sido mencionados en varias espe-
cies de Liolaemus. Nosotros creemos que probable-
mente estas correspondan a nuevas especies y tal vez
no correspondan a E. alfreddugesi como lo sugieren
Stekol'nikov y Gonzalez-Acuna (2010).

De las 12 especies de Ornithodoros que se en-
cuentran en el Cono Sur de América (Nava et al.,
2017) solo Ornithodoros montensis ha sido registrada
parasitando anfibios en Argentina, en la provincia de
San Juan.

A nivel global, existen pocos datos disponibles
sobre las historias de vida de los parasitos en la her-
petofauna y como esta infestacion afecta la salud,
el crecimiento, el rendimiento reproductivo de un
anfibio o reptil o los efectos sobre la estructura y la
dindmica de la poblacién (Vitt y Caldwell, 2009).
Debido a esto, hacemos resaltar la importancia de
generar listas y actualizar los conocimientos de
ectoparasitos en herpetozoos. Esperamos que la
presente lista elaborada ayude a comprender las
diversas especies de ectopardsitos que interactiian
con nuestra fauna de reptiles y anfibios de Argentina.

Se concluye que el conocimiento del ectopara-
sitismo en la herpetofauna de Argentina es escaso.
Al igual que en otras regiones como Chile (Garin
y Gonzélez-Acuia, 2008), esta situacion es debida
principalmente al reducido esfuerzo de muestreo
sobre reptiles y anfibios de Argentina.

Conflicto de Intereses
El autor declara no tener conflicto de intereses.

Literatura citada

Abdala, C.S.; Acosta, J.C.; Acosta, J.L.; Alvarez, B.B.; Arias,
E; Avila, L.; Blanco, M.G.; Bonino, M.].; Boretto, M.;
Brancatelli, G.; Breitman, M.E; Cabrera, M.; Cairo, R.S;
Corbaldn, V.; Hernando, A.; Ibarguengoytia, N.R.; Kacoliris,
E; Laspiur, A.; Montero, R.; Morando, M.; Pelegrin, N.;
Pérez, C.H.E; Quinteros, A.; Semhan, S.R.V.; Tedesco, M.E;
Vega, L. & Zalba, S.M. 2012. Categorizaci6n del estado de



G. N. Castillo — Ectoparasitos en herpetozoos de Argentina

Tabla 3. Lista recopilada de acaros y garrapatas que interaccionan con la fauna de anfibios en Argentina. Buenos Aires (BA), Chaco
(CH), Entre Rios (ER), Rio Negro (RN), San Juan (SJ), Salta (SA), Tucuman (T), Cérdoba (C), Misiones (M), Santiago del Estero (SE),
Jujuy (J), Santa Fe (Sfe) y * Provincia de Argentina no mencionada por el/ los autor/es.

Hospedadores

Ectoparasitos

Provincias Referencias

Ornithodoros montensis,

Gonzalez-Rivas et al. 2012b;

Bufonidae Rhinella arenarum Lawrencarus brasiliensis SJ, BA, Venzal et al. 2019; Alzuet y
(Hensel, 1867) .. SE, T, C Mauri, 1984; Martinez et al.
desantisi
2004
Rhinella diptycha = o g BA,SE,  Alzuety Mauri, 1984;
(Bufo paracnemis) L. brasiliensis desantisi .
T,C Martinez et al. 2004
(Cope, 1862)
Rhinella major . . .
Muller & Helmich, 1936 A. argentinae CH Ruiz-Garcia et al. 2023a
. A. argentina, A. dissimile, . Guglielmone et al. 2001;
Rhinella sp. A. rotundatum Guglielmone y Nava, 2006
Nannophryne variegata = . . .
(Bufo variegatus) (Giinther, 1870) Hannemania hedwarsi RN Sambon, 1928
Attademo et al. 2012; Garcia
. Leptodactylus macrosterr?umz Hannemania sp. Sfe, ER, etal 2018; Alzuet y Maurl,
Leptodactylidae (Leptodactylus chaquensis) Hannemania minor SA BA: SE 1987; Salazar- Martinez et
Miranda-Ribeiro, 1926 T al. 2004; Silva de la Fuente et
al. 2016
Leptodactylus bufonius Hannemania sp. SA Garcia et al. 2018
Alzuet y Mauri, 1987; Sa-
lazar- Martinez et al. 2004;
Leptodactylus luctator = H. minor; Silva de la Fuente et al. 2016;
(Leptodactylus ocellatus) . . BA; SE; ] .
(Hudson, 1892) Hannemania argentina Lahille, 1927; Alzuet y Mau-
’ ri, 1987; Silva de la Fuente et
al. 2016
Alzuet y Mauri, 1987; Biolé
et al. 2015; Paredes-Leon et
Pleurodema kriegi (Miiller, 1926)  Hannemania achalai C al. 2018; Salazar- Martinez et
al. 2004; Silva de la Fuente et
al. 2016
Pleurodema cordobae H. achalai C Biolé et al. 2015;
Valetti, Salas & Martino, 2009 ’ Paredes-Ledn et al. 2018
Pleurodema bufoninum ) : Samboén 1928;
Bell, 1843 Hannemania hobdayi RN Alzuet y Mauri, 1987
Pleurodema thaul (citado como P . ) Sambon, 1928 Ewing, 1.931;
bibroni) Lesson, 1827 Hannemania samboni RN Alzuet y Mauri, 1987; Silva
’ de la Fuente et al. 2016
Pleurodema s H. achalai; Lawrencarus C Mauri y Alzuet, 1984; Sala-
P bylae intermedius zar- Martinez et al. 2004
. . Alzuet y Mauri, 1987;
Odontophrynidae  Odontophrynus sp. H. achalai C Silva de la Fuente ef al. 2016
Odontophrynus occidentalis . Alzuet y Mauri, 1987;
(Berg, 1896) H. achalai ¢ Salazar- Martinez et al. 2004
Phyllomedusidae  Pithecopus azureus (Cope, 1862)  Hannemania sp. SA Garcia et al. 2018
. Telmatobius atacamensis . -
Telmatobiidae Gallardo, 1962 Hannemania sp. SA Quinzio y Goldberg, 2015
Hylidae Boana pulchella (Hyla pulchella) Hannemania hylae M Alzuet y Mauri, 1987;

(Duméril & Bibron, 1841)

Silva de la Fuente et al. 2016
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Tabla 4. Resumen de lista de anfibios con registros parasitarios.

Familia Especies

Bufonidae Rhinella arenarum
Rhinella diptycha (Bufo paracnemis)
Rhinella major
Rhinella sp.

Nannophryne variegata =(Bufo variegatus)

Leptodactylidae Pleurodema kriegi
Pleurodema cordobae
Pleurodema bufoninum
Pleurodema thaul (citado como P. bibroni)
Pleurodema sp.
Leptodactylus macrosternum =(Leptodactylus chaquensis)
Leptodactylus luctator =(Leptodactylus ocellatus)
Leptodactylus bufonius

Odontophrynidae Odontophrynus occidentalis
Odontophrynus sp.

Hylidae Boana pulchella (Hyla pulchella)

Phyllomedusidae Pithecopus azureus

Telmatobiidae Telmatobius atacamensis

Tabla 5. Resumen de lista de ectoparasitos que interaccionan con herpetozoos en Argentina.

Phylum Arthropoda

Clase Arachnida

Superorden Parasitiformes Reuter, 1909
Orden Ixodida Leach, 1815
Superfamilia Ixodoidea Duges, 1834
Familia Ixodidae Duges, 1834
Amblyomma argentinae Neumann, 1905
Amblyomma dissimile Koch, 1844
Amblyomma rotundatum Koch, 1844
Amblyomma parvitarsum (Neumann, 1901)
Familia Argasidae Koch, 1844

Ornithodoros montensis Venzal, Castillo, Gonzalez-Rivas, Mangold and Nava 2019

Superoden Acariformes Zakhvatkin, 1952
Orden Trombidiforme Reuter, 1909

Suborden Prostigmata Kramer, 1877

Superfamilia Trombiculoidea Ewing, 1929
Familia Leeuwenhoekiidae

Hannemania hedwarsi Sambédn, 1928
Hannemania minor Azulet y Mauri, 1985
Hannemania argentina Lahille,1927

Hannemania achalai Azulet y Mauri, 1985

11



G. N. Castillo — Ectoparasitos en herpetozoos de Argentina

Hannemania hobdayi Samboén, 1928
Hannemania samboni Azulet y Mauri, 1985

Hannemania hylae (Ewing, 1925)

Familia Trombiculidae Ewing, 1929
Eutrombicula alfreddugesi (Oudemans, 1910)
Eutrombicula sp. Ewing, 1938

Superfamilia Tydeoidea Kramer, 1877
Familia Ereynetidae Oudemans, 1931
Lawrencarus brasiliensis desantisi Mauri & Alzuet 1984

Lawrencarus bylae intermedius Ftiin,1962

Hipoorden Raphignathina Kethley, 1982

Infraorden Eleutherengona Oudemans, 1909

Superfamilia Pterygosomatoidea Oudemans, 1910

Familia Pterygosomatidae Oudemans, 1910

Neopterygosoma sp.

Pterygosoma patagonica Dittmar de la Cruz, Morando and Avila, 2004

3% 3%

3%
3%

m Testudinidae

m Chelidae

w Liolaemidae

® Tropiduridae

m Teiidae

= Phyllodactylidae
= Dipsadidae

= Boiidae

= Viperidae

= Colubridae

Figura 1. Porcentajes de especies de reptiles parasitados correspondientes a cada familia en Argentina. Se observa que el mayor por-

centaje de especies de reptiles parasitados corresponden a la familia Liolaemidae n= 19.
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Tabla 6. Numero de especies de reptiles parasitados por Tabla 7. Ntmero de especies de anfibios parasitados por
ectoparasitos. ectoparasitos.

Familia Numeros de especies parasitadas Familia Numeros de especies parasitadas

Testudinidae 1 Bufonidae 5

Chelidae 2 Leptodactylidae 8

Liolaemidae 19 Odontophrynidae 2

Tropiduridae 2 Hylidae 1

Teiidae 1 Phyllomedusidae 1

Phyllodactylidae 1 Telmatobiidae 1

Dipsadidae 3 Dipsadidae 3

Boiidae 4 Boiidae 4

Viperidae 2 Viperidae 2

Colubridae 1 Colubridae 1

m Bufonidae

m | eptodactylidae
= Odontophrynidae
m Hylidae

® Phyllomedusidae

m Telmatobiidae

Figura 2. Porcentajes de familia de anfibios parasitados en Argentina.

conservacion de las lagartijas y anfisbenas de la Republica of the Reptiles at the End of the World (pp. 292-334).
Argentina. Cuadernos de Herpetologia 26: 215-248. Alcantara, E.P; Ferreira-Silva, C.; Avila, R W.; de Campos-

Acosta, J.C.; Gémez-Alés, R ; Blanco, G.; Escudero, P.C. & Avila, Pacheco, R.; Martins, T.F; Munoz-Leal, S. & Morais, D.H.
L.J. 2020. General Ecology of Patagonian Lizards. In: M. 2018. Ticks (Acari: Argasidae and Ixodidae) infesting
Morando and L. Avila (Edts), Editorial Springer, Lizards of amphibians and reptiles in Northeastern Brazil. Systematic
Patagonia: Diversity, Systematics, Biogeography and Biology and applied Acarology 23: 1497-1508.
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m Reptiles sin registros
parasitarios

® Reptiles con
ectoparasitos

Figura 3. Porcentajes en total de reptiles con ectoparasitos.

® Anfibios sin registros
parasitarios

® Anfibios con
ectoparasitos

Figura 4. Porcentajes en total de anfibios con ectoparasitos.
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m Amblyomma
® Ornithodoros
® Hannemania
m Eutrombicula
® Lawrencarus

m Neopterygosoma

Figura 5. Porcentajes de géneros de ectoparasitos en reptiles y anfibios de Argentina.
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ABSTRACT

Sexual dimorphism reveals a broad variation in morphological, physiological, and behavioral
traits related to organismal life strategies. Anurans are particularly suitable for studying the
origin, integration, and diversification of sexual dimorphism, owing to the high degree of
variation observed in size and secondary sexual characteristics, as well as the diversity of life
histories and their complex biphasic cycle. In this study, a morphometric characterization of
Leptodactylus luctator is conducted to investigate whether sexual dimorphism is present. A
total of 18 variables were measured in the head, body, and limbs of males and females from a
population located in wetlands near Ucacha town, Cérdoba Province, Argentina. Leptodactylus
luctator exhibited more robust limbs in males, but longer fingers in females. Furthermore, fe-
males showed a greater axilla-groin length, indicating differences in body shape between sexes
in addition to size. Given that larger forelimbs in males have been associated, in the literature,
with greater reproductive success, while finger length has been correlated with different levels
of circulating sex hormones, the possible selection pressures related to the observed variation

are discussed herein.

Key words: Sexual differences; Wrestler Frog; Digit length; Robust limbs.

Introduction

In anuran species, males and females often exhibit
various characteristics differences, including body
size and shape, coloration, sex-specific structures,
and physiological and behavioral traits (Shine, 1979,
Halliday and Verrell, 1986; Kupfer, 2007). Sexual
selection drives the development of secondary sexual
characteristics, such as vibrant colors, larger limbs,
fangs, or spines, while natural selection mitigates
intersexual competition through ecological adap-
tations such as niche segregation, predator-prey
interactions, or ontogenetic differences (Fairbairn
et al., 2007, Bell and Zamudio, 2012).

The analysis of evolutionary patterns influen-
cing sexual dimorphism in anurans and its ecological
implications has predominantly centered on adult
body size (Shine, 1979; Halliday and Verrell, 1988;
Monnet and Cherry, 2002; Portik et al, 2020). In

approximately 90% of anuran species, females are
larger than males (Shine, 1979). While this size di-
morphism has been attributed to increased fecundity
in larger females (Woolbright ,1983), alternative
proximate causes, including sexual differences in
growth rate, age structure, age at sexual maturity,
adult survival, or microhabitat use, have been propo-
sed (Halliday and Tejedo, 1995; Monnet and Cherry,
2002; Hasumi, 2010; Silva et al., 2020). Moreover,
in species with male combat, selection favors larger
males due to success in intrasexual struggles (Shine,
1979; Wells and Schwartz, 2007). Despite females
being substantially larger in body size, males often
surpass them in other body dimensions such as head
size, limb morphology, and others (see Lee, 2001).
Previous studies evaluating sexual divergence in
the genus Leptodactylus, particularly those focusing
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on head dimensions, nasal region morphology, and
nest-digging behavior, revealed an absence of sexual
dimorphism (Ponssa and Barrionuevo, 2012; Ponssa
and Medina, 2016; Camurugi et al., 2017; Marangoni
etal.,2019). The unique difference observed was the
sharper snout of males, associated by the authors
with natural selection for constructing a more opti-
mal incubation chamber (Ponssa and Barrionuevo,
2012; Ponssa and Medina, 2016). Other studies
indicated the absence of sexual size dimorphism
in larger-sized species, allowing smaller males to
reproduce, thus weakening selection for larger males
(Laufer et al., 2014). Instead, favoring other traits
crucial in male competition, amplexus maintenan-
ce, or parental care, such as hypertrophied forearm
muscles, large testes, or the presence of spines in
males, or longer tibia in females related to parental
care behavior (Camurugi et al., 2017).

Among leptodactylids, Leptodactylus luctator
exhibits an unusual pattern of SSD where males are
larger than females, a rarity among anuran species,
accounting for only 7.5% of known species (Pinchei-
ra-Donoso et al., 2021). During axillary amplexus,
males of L. luctator secure females with robust
forelimbs and keratinized thumb spines, providing
a better grip while releasing glandular secretions,
resulting in a foamy mass where eggs develop (Ro-
drigues et al., 2011). Females protect tadpoles until
metamorphosis, though males may protect them as
well (reviewed by Carrillo et al., 2023). Despite no
differences in age at sexual maturity or longevity
between sexes, there are diet variations (Maneyro
et al., 2004; Pazinato et al., 2011; Lopez et al., 2017).
Recent research by Goldberg et al. (2024) found no
sexual dimorphism in 10 morphometric traits in L.
luctator, except for snout-vent length. This unique
SSD pattern in L. luctator underscores the comple-
xity of sexual selection and the diverse evolutionary
pressures acting on different species.

Given the striking characteristics of Leptodac-
tylus luctator and its specific behaviors such as signals
for combat potential, the need for physical anchoring
due to large adult size (Camurugi et al., 2017), or
maternal care (Rodrigues et al., 2011; Carrillo et al.,
2023), we attempt to explore the possibility of other
potentially dimorphic measures in this species that
have not been considered elsewhere. Recently, new
dimorphic traits have been included to expand our
understanding of intersexual differences and their
evolution in anurans. Thus, to better comprehend
the core of sexual dimorphism, it's crucial to delve
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into new research areas, investigating the presence of
other dimorphic traits that have not received enough
attention due to a predominant emphasis on absolute
size differences between males and females.

Our focus centers, particularly but not ex-
clusively, on limb characteristics that are usually
overlooked and are linked to these behaviors. For
example, dissimilarities in the selective pressures
associated with structurally distinct microhabitats
may give rise to morphological variations in anato-
mical structures implicated in locomotion (Navas
and James, 2007; Herrel et al., 2012; Petrovi¢ et al.,
2017). However, it is crucial to recognize that such
variations may not solely be a consequence of selec-
tion acting on locomotor traits; rather, they could
also be an outcome of selection operating on other
morphological aspects, such as the 2D:4D digit ratio,
a feature that serves as a potential illustrative para-
digm for these hypothetical scenarios (Gomes and
Kohlsdorf; 2011; Lofeu et al., 2017). This specific trait
is implicated in locomotor functions and, therefore,
might exhibit divergence in response to ecological
differentiation observed among distinct lineages.
Nevertheless, it is equally plausible that alterations
in digit proportions occur exclusively as a repercus-
sion of modifications in developmental programs
triggered by a differentiated sensitivity of specific
digits to sex steroids during development (Gomes
and Kohlsdorf; 2011; Lofeu et al., 2017). While
traditional assessments have primarily focused on
body size dimorphism, our exploration extends to
overlooked limb and head characteristics associated
with specific behaviors in L. luctator, shedding light
on potential dimensions of sexual selection that have
yet to be considered.

Materials and methods

Morphological data were obtained from mature
individuals (20 females; 50 males), collected in
monthly samplings from wetlands near the town
of Ucacha (33°01'S; 63° 30°'W; 193 m.a.s.l.) in the
Province of Cérdoba, Argentina. To ensure the
breeding maturity and condition of all individuals,
we collected specimens exclusively on chorusing
nights at reproductive sites. Sex and identification
of mature specimens were determined by visual
inspection of secondary sexual characters in males,
and the presence of ovarian follicles in females. In
the laboratory, they were sacrificed by concentrated
benzocaine. The animal care and use protocols have



been reviewed and approved by the Comité Institu-
cional para el Cuidado y Uso de Animales de Labora-
torio (CICUAL), Instituto de Diversidad y Ecologia
Animal (IDEA-UNC-CONICET). Specimens are
stored at the herpetological collection of the Museo
de Zoologia, Facultad de Ciencias Exactas, Fisicas
y Naturales, Universidad Nacional de Cérdoba
(Argentina) with the numbers AC711 to AC781.
We measured (Fig. 1): snout-vent length (SVL),
internasal distance (ND), snout length (SL), head
length (HL), thigh diameter (TD), biceps diameter
(BD), forearm diameter (FD), lower leg diameter
(LD), axilla-groin length (AGL), and fingers (FII-
FV) and toes (TI-TV) lengths following Mendez and
Correa-Solis (2009), Watters et al. (2016) and Lofeu
et al. (2017). Measurements were taken by the same
person (]. Salguero) with a digital caliper (precision
0.01 mm). All characters measured were tested for
normality (using a modified Shapiro-Wilks test) and
homogeneity, and transformed using a log trans-
formation. An analysis of covariance (ANCOVA)
was used to assess sexual dimorphism adjusted to
body size using SVL as the covariate. We included
the interaction SVL * sex, which we retained in the
model when significant and omitted when non-
significant. A t-test was also carried out to evaluate
the direction of dimorphism. To assess sexual size
dimorphism (SSD) for each trait, we utilized the
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sexual size dimorphism index (SDI) as described by
Lovich and Gibbons (1992). This index was compu-
ted by dividing the mean trait length of females by the
mean trait length of males and then subtracting 1. The
resulting value offers an approximate estimation of
the magnitude of sexual size dimorphism. Positive
values indicate a bias towards larger females, re-
flecting female-biased dimorphism, while negative
values indicate the opposite pattern.

Results

Figure 2 illustrates the variability of the size dimor-
phism index for each trait, with some traits showing
amore male or female bias. The values, although low,
were negative for BD and FD indicating a bias to be
larger in males whereas all the other measurements
were female-biased.

When the data were adjusted for body size
using ANCOVA, some of the previous results were
supported, while others were rejected (Table 1). In
all cases, the ANCOVA model retained the SVL
variable because of its significance, which indicates
that size-corrected analyses are crucial.

The ANCOVA results, which account for the
effect of SVL, revealed that of the 17 morphological
variables measured, four showed differences between
sexes (Table 1).

BRASIL

ARGENTINA

VL

FD

Figure 1. At left, map of the site location where specimens of Leptodactylus luctator were sampled with a representative photograph
of the environment inhabited by the species. At right, the 18 morphological attributes measured. Abbreviations: snout-vent length
(SVL), internasal distance (ND), snout length (SL), head length (HL), thigh diameter (TD), biceps diameter (BD), forearm diameter
(FD), lower leg diameter (LD), axilla-groin length (AGL), and fingers IT to V (FII-FV) and toes I to V (TI-TV).
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Males had thicker biceps (BD) and forearms
(FD) but a shorter Finger II (FII) and a shorter dis-
tance between limbs (AGL) than females (Fig. 3). We
also found no differences between sexes in digit ratio.

Discussion

The Wrestler Frog, Leptodactylus luctator, exhibits
noticeable sexual dimorphism in the snout-vent
length (SVL) of mature adults, with males being
larger (Goldberg et al., 2024). However, most pre-
viously examined physical characteristics, including
2D:4D ratios, have demonstrated monomorphism
in this species. Recent findings by Goldberg et al.
(2024) revealed that out of 10 measured traits, only
SVL displays sexual dimorphism, indicating that the
addition of 17 new variables results in only 5 out of
27 traits appearing dimorphic in this species. Most
studies identified sexual selection as the primary

driver propelling males towards larger bodies, pro-
viding them with a competitive advantage in resou-
rce acquisition, such as food and space, ultimately
enhancing reproductive success (De Lisle, 2019).
The most pivotal variable distinguishing
between sexes is the forelimb diameter, playing a
crucial role during amplexus and male reproductive
success. Previous studies have primarily explored
intersexual differences in frog limb muscles through
muscle mass examinations or muscle fiber types and
sizes (Lee, 2001; Lee and Corrales, 2002; Clark and
Peters, 2006; Navas and James, 2007; Li et al., 2023).
Forelimb diameter, essential for maintaining a grip
during amplexus, is associated with male reproduc-
tive success. Larger limb muscles and fiber sizes em-
power males to resist takeovers by competing males
during amplexus. The prevalence of amplexus in
frogs has led to the evolution of sexual dimorphism
in forelimb muscles, with certain muscles (i.e., such
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Figure 2. Size dimorphism index (SDI) across 17 measured traits (not adjusted to SVL) in Leptodactylus luctator. Positive values indicate
female-biased dimorphism whereas negative values indicate male-biased dimorphism. Abbreviations: snout-vent length (SVL),
internasal distance (ND), snout length (SL), head length (HL), thigh diameter (TD), biceps diameter (BD), forearm diameter (FD),
lower leg diameter (LD), axilla-groin length (AGL), and fingers (FII-FV) and toes (TI-TV). The colors of the bars follow Figure 1.
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Table 1. Results from the ANCOVA analysis for the traits
comparisons (SVL as a scaling factor) between males and fe-
males of Leptodactylus luctator. The F and P-values (significant
values for sexual dimorphism are in bold) for each comparison
are represented. An indication of the sex that displays larger
size (F, for females, M, for males, and ns, for non-significant
differences) is also given.

Variable F p Larger sex
ND 0.60 0.4417 ns
SL 0.02 0.9003 ns
HL 0.01 0.9234 ns
TD 0.42 0.5198 ns
BD 30.18 <0.0001 M
FD 28.03 <0.0001 M
LD 0.41 0.5247 ns
AGL 21.92 <0.0001 F
FII 4.81 0.0325
FIII 2.64 0.1094 ns
FIV 3.47 0.0675 ns
FV 0.18 0.6716 ns
TI 0.51 0.4788 ns
TII 2.08 0.1550 ns
TIII 0.10 0.7518 ns
TIV 0.86 0.3563 ns
TV 0.27 0.6083 ns
FILFIV 2.81 0.0990 ns
TILTIV 0.63 0.4311 ns

as pectoralis, coracoradialis, coracobrachialis, flexor
carpi radialis, extensor carpi radialis, sternoradialis,
and abductor indicus longus) being larger in mass in
males than females. Larger male forearm diameter
is linked to higher reproductive success through
agonistic interactions, access to larger females, and
increased population densities (Halliday and Verrell,
1986; Kupfer, 2007; Liao et al., 2013). It appears that
robust forelimbs and thumb spines are not evolved as
signals for combat potential but rather as a physical
necessity for anchoring to females due to their large
adult size (Duellman and Trueb, 1986; Heyer, 2005).

In a large survey of 146 species, Juarez et al.
(2023) showed that females have leg muscles with
42% more volume than those of males after accou-
nting for differences in body length. Contrarily, we
found no sexual differences in hind limb muscles.
Goldberg et al. (2024) found no sexual differences
in other traits such as arm length or tibia length,
challenging the expected dimorphism in L. luctator
due to robust forelimb muscles in males and spe-
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cific behaviors in females in which a longer tibia
may enhance female success in defending the shoal
(stronger propulsion to combat predators or for
digging channels faster), respectively (Rodrigues et
al., 2011; Carrillo et al., 2023).

Even when sexual size dimorphism in SVL is
male-biased, certain female features are larger. No-
tably, the space between the axilla and groin relative
to the snout-vent length of female adults is signifi-
cantly greater than that of males. This larger space
likely accommodates a larger abdominal volume to
support larger ovaries and increased ovum produc-
tion, thereby enhancing fertility and reproductive
capacity. Consequently, sexual dimorphism in trunk
length, indicating the distance between limbs in this
study, correlates with a fecundity advantage.

Our study unveils a lack of consistent sexual
differences in 2D:4D in the fore and hind limbs of
L. luctator. The second-to-fourth digit ratio (2D:4D)
is known for its sexual dimorphism in humans and
other vertebrates and is hypothesized to arise based
on the influence of maternally derived prenatal
androgens on the genes Hox (Voracek, 2011). The
study of 2D:4D is important because it is a potential
indicator of an individual’s prenatal hormone envi-
ronment and past developmental pathways. Among
anurans, although no intensive study has been
carried out, results are controversial. Some species
exhibited a larger digit ratio in males whereas there
were no sex differences in others, varying between
fore and hind limbs (Chang, 2008, Germano et al.,
2011; Direnzo and Stynoski, 2012; Beaty et al., 2016;
Lofeu et al., 2017). Despite finding no significant
differences between sexes in L. luctator, females tend
to present larger ratios than males.

A concern about the identity of Finger IT arises
because depending on the theoretical framework,
some authors might consider that the four fingers
represent Finger I to IV whereas others, including us,
consider that Finger I is lost in the manus based on
a developmental pathway after Fabrezi et al. (2017).
In such a context, comparisons of digit ratio patterns
across different species may pose challenges because
what most authors are comparing are fingers III and
V. This implies a problem of homology between
fingers and toes (Fabrezi et al., 2017). Nevertheless,
the finger ratio IIID:VD also showed no sexual
differences (p = 0.11) in L. luctator. Conversely, we
observed differences only in the length of Finger II,
with females exhibiting larger dimensions.

Lofeu et al. (2017) described that in Leptodac-
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tyls podicipinus and L. fuscus, male-biased 2D:4D
digit ratios originated from a differential sensibility
of digit I developing tissues to circulating testostero-
ne and explained that sensitivity in one specific digit
could evolve through changes in steroid receptors
concentrations in specific phalanges of that digit.
While the functional significance of this dimorphism
remains unclear, it may not be a direct target of
selection but rather an indirect response to variable
exposure to androgens during early development.
Multiple-trait effects of hormonal variation are espe-
cially evident in sexually dimorphic phenotypes. A
wide body of literature demonstrated the androgenic
basis of sexually dimorphic limb muscles, color, body
shape, and digit lengths (e.g., Emerson, 2000; Sever
and Staub, 2011; Kampe and Peters, 2013; Lofeu et
al., 2017), adding new traits in the search of dimor-
phic traits that provide an additional perspective for
interpreting patterns of sexual dimorphism.
Finally, a concern arises regarding the extent
of sexual dimorphism within a single population,
particularly when considering the geographical
variations in sexual size dimorphism (SSD) docu-
mented in other species (Schauble et al., 2004; Yu et
al., 2010; Goldberg et al., 2018). These authors have
identified various climate gradients, as well as lati-
tude and longitude, as significant factors influencing
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0,00 I

015 | *

-0,30
3 92 3 9 Jd 9 3 9
AGL Fll BD FD

Figure 3. Sexual dimorphism in Leptodactylus luctator. Boxplots
showing residuals extracted from linear models between the
target variable and covariable to exclude the effect of size. All
variables were previously log-transformed. The lines are me-
dians; the boxes and whiskers are the quantiles. Abbreviations:
axilla-groin length (AGL); finger II (FII); biceps diameter (BD),
forearm diameter (FD). The colors of the bars follow Figure 1.
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SSD variation. Given that widespread species offer
suitable models for assessing this phenomenon due
to the distribution of their populations across diverse
geographical and climatic gradients, Leptodactylus
luctator emerges as a compelling alternative model.
The limited presence of distinct dimorphic traits in
this species presents an opportunity to delve into the
complex interplay between morphology and several
pivotal environmental and evolutionary factors that
may influence morphological variation.
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ABSTRACT

From 2010 to 2019, we studied the composition of species and habitat use of amphibians in
Santa Maria Natural Reserve (RNRSM) and its surroundings. We made active search combin-
ing auditive search and visual encounters surveys. Additionally, for 12 months, we installed
14 pitfall traps in seven representative sectors of three environments. We recorded 39 species
belonging to 18 genera and seven families; 36 of them were encountered inside the reserve and
three in the surroundings. All species were recorded by active search, but only 20 species were
recorded in pitfall traps. Grasslands and wetlands were the richest and most similar habitats in
the species composition. The semipermanent water bodies were the most used by amphibians,
and semipermanent and temporary water bodies have shown similar species composition. We
detected six species prioritized for their conservation using an index based on their threats
category, distribution and degree of endemism, body size, reproductive potential, ecological
rarity, abundance, human threats, and taxonomic singularity. The RNRSM protect 65% of
amphibian’s fauna known in Corrientes province and 22.3% of Argentina, conserving habitats
strongly affected by Yacyretd Dam, with high biodiversity value. This inventory is a baseline for
monitoring the reserve's amphibians.

Key words: Inventory; Amphibians; Natural Protected Area.

RESUMEN

Durante el periodo comprendido entre 2010 y 2019, estudiamos la composicién de especies
y el uso del habitat de los anfibios en la Reserva Natural Rincén de Santa Maria (RNRSM) y
sus alrededores. Los registros de especies fueron realizados a partir de la bisqueda directa,
combinando relevamientos auditivos y por encuentro visual. Adicionalmente, durante 12
meses (2018-2019) instalamos 14 sistemas de trampas de caida distribuidas en cinco hébi-
tats representativos. Registramos 39 especies pertenecientes a 18 géneros y 7 familias de las
cuales 36 especies fueron encontradas dentro de la reserva y tres en sectores aledafios. Todas
las especies fueron registradas mediante busqueda directa, mientras que en las trampas se
registraron 20 especies. Los pastizales y ambientes palustres fueron los mas ricos en especies y
los mds similares en cuanto a su composicion. Los cuerpos de agua mas utilizados fueron los
semi-permanentes y los cuerpos de agua mas similares en cuanto a la composicion de especies
fueron los semi-permanentes y los temporarios. Detectamos seis especies prioritarias para su
conservacion usando un indice basado en la categoria de la amenaza, distribucion y grado de
endemismo, tamafio corporal, potencial reproductivo, rareza ecoldgica, abundancia, efectos
humanos y singularidad taxonémica. La RNRSM protege un 64% de los taxones de anfibios
conocidos en la provincia de Corrientes y el 22.3 % de la Argentina, conservando ambientes
fuertemente afectados por la represa de Yacyretd, con alto valor para la biodiversidad. Este
inventario constituye una linea de base para monitorear los anfibios de la reserva.

Palabras claves: Inventario; anfibios; Area Natural Protegida.

Autor para correspondencia: olga-evillalba@hotmail.com
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Introduccion

Como consecuencia de la actual crisis de biodiver-
sidad generada por diversos impactos humanos
hacia el ambiente, las poblaciones de anfibios han
mostrado importantes declives y se han reportado
numerosas extinciones en los tltimos afios (Collins,
2010; Green et al., 2020; Alvarado, 2021). Ante este
panorama resulta necesario monitorear las poblacio-
nes de anfibios para asi generar estrategias de conser-
vacion a corto, mediano y largo plazo y tener datos
comparativos que en el tiempo permitan prever
posibles extinciones o declinaciones poblacionales
de especies (Vaira et al., 2018). Los inventarios de
especies conforman bases para el conocimiento de la
biodiversidad, tanto en Areas Naturales Protegidas
(ANP) como fuera de ellas, constituyen herramien-
tas esenciales para la toma de decisiones sobre el
manejo y conservacion de los recursos naturales. De
la misma manera, la informacién que contienen los
inventarios es fundamental cuando se desarrollan
proyectos de investigacion, monitoreo, conservacion
y gestion de ANP (Santos Barrera et al., 2008).
Enla dltima década diferentes aportes taxono-
micos han modificado el nimero de especies de anfi-
bios conocidos, incluyendo actualmente 177 taxones
en la Argentina y 61 especies en Corrientes, siendo
una de las provincias mas diversas del pais (Vaira et
al., 2012, Blotto et al., 2013; Pereyra et al., 2013; 2014;
2021; Cardozo y Pereyra, 2018; Schneider et al., 2019;
Baldo et al., 2019; Barrasso y Basso, 2019; Martino
et al., 2019; Aguirre et al., 2021; Rosset et al., 2021;
Barrasso et al., 2022; Cardozo et al., 2023; Zaracho
et al., 2023). Existen varias contribuciones al cono-
cimiento de la diversidad de anfibios de Corrientes
(Cei y Roig, 1961, Céspedez et at., 1995, Alvarez et
al., 2002, 1996, Contreras y Contreras, 1982; Zaracho
et al, 2012a) incluyendo varios trabajos que aportan
conocimiento sobre la diversidad de anfibios de las
ANP correntinas (Alvarez et al., 1996; 2000; 2002;
Zaracho y Alvarez, 2005; Giraudo et al., 2006; Cano
et al., 2007; Zaracho y Areta, 2008; Ingaramo et al.,
2012a; 2012b; 2015; Zaracho et al., 2014; Pifieiro et
al., 2021). Sin embargo, la composicion de anfibios
de la Reserva Natural Provincial Rincén de Santa
Maria (RNRSM) aun permanece escasamente co-
nocida. Un listado de anfibios citado en el plan de
manejo de esta area protegida (Hansen, 1998) se
extrajo del Plan Maestro para el Rescate de Fauna
de la Represa Yacyretd, trabajo que fue realizado
sobre el drea que pasaria a formar parte del cuerpo

28

principal del embalse de Yacyreta (Glade, 1993) y
no especificamente dentro de la RNRSM. El primer
relevamiento herpetoldgico concreto en la zona de
influencia del lago Yacyretd incluyé muestreos en
lugares cercanos a la RNRSM, sin embargo, en ese
entonces no se relevaron los anfibios dentro de la
propia Reserva (Alvarez et al., 1995).

La fauna de la RNRSM es parcialmente
conocida mediante un inventario de grandes y
medianos mamiferos (Pasian et al., 2015) y varios
aportes puntuales sobre aves (Bodrati et al., 2016;
2019; Pagano et al., 2017; 2018; Farina et al., 2018),
existiendo escasa informacion para los demds grupos
taxondmicos. Por ello el objetivo de este aporte es
realizar un inventario de anfibios de la RNRSM y
areas aledanas, evaluando la ocupacion de los habi-
tats existentes y determinando especies prioritarias
para su conservacion. Esta informacion es clave para
la realizacién de un plan de gestion de la Reserva,
una herramienta necesaria para propiciar un manejo
adecuado del ANP.

Materiales y métodos

Area de estudio

La RNRSM se encuentra ubicada en el departamento
Ituzaingd, al nordeste de la Provincia de Corrientes,
Argentina. Sus limites son irregulares, al norte
27° 27.956’S, 56° 35.768'0; al sur 27° 31.976'S, 56°
36.840°0; al este 27° 30.203’S, 56° 34.580°0; al oeste
27° 31.229', 56° 38.999'0. Se instaurd en tierras
que pertenecen a la Entidad Binacional Yacyreta
(EBY). Fue creada en el ano 1994 mediante la ley
Ne° 4.789/94 con el fin de compensar parte de los
ecosistemas que fueron anegados por el llenado
del embalse de Yacyretd. En el afio 2002 por medio
del decreto provincial N° 370 la administracion del
area paso al Gobierno de la Provincia de Corrientes
(Chebez, 2005). Actualmente es administrada por
la Direcciéon de Parques y Reservas de la provincia,
Ministerio de Turismo de Corrientes.

La superficie de la RNRSM no se encuentra
claramente establecida y diferentes fuentes reportan
una superficie variable de entre 2.450 y 3.360 has.
(Hansen, 1998; Chebez, 2005; Pasian et al., 2015;
Montiel et al., 2016). Para estimar las dimensiones
del ANP realizamos un mapeo de campo georrefe-
renciando limites y vértices utilizando un GPS Gar-
min, con el programa Google Earth Pro generamos
un poligono de limites y calculamos una superficie
de 3.568 has. (Fig. 1).
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Figura 1. Ubicacion general de la RNRSM, limites con lineas rojas. Los puntos blancos indican cuerpos de agua muestreados dentro
de la Reserva y alrededores. Los puntos negros sitios donde fueros instaladas sistemas de trampas (Google Earth Pro 2021).

Desde el punto de vista fitogeografico, el
area de estudio se encuentra ubicada en el Distrito de
los Campos, Provincia Paranaense (Cabrera, 1994),
considerada por algunos autores zona de transicion
entre las regiones denominadas de los Campos y
Malezales y Esteros del Iberd (Burkart, 1999). En su
composicion floristica se observa influencia de las
provincias biogeograficas Chaqueia y Paranaense
(Carnevali, 1994). En la RNRSM predominan los
pastizales. Donde el suelo esta bien drenado se
encuentran espartillares de Elionurus muticus y en
suelos poco drenados predominan los pastizales
inundables de Andropogon lateralis y A. virgatum.
Las formaciones boscosas se representan por par-
ches de bosque en proceso de restauracion donde
predominan elementos tipicos de las selvas en galeria
como Handroanthus heptaphyllus (lapacho negro),
Anadenanthera colubrina (curupay), Cecropia pa-
chystachya (ambay), Inga verna (inga). Por sectores
se encuentran matorrales de Eupatorium sp. (chilca),
Solanum granulosum (fumo bravo) y Sapium spp.
(curupi). Por otro lado, como vestigios de los ante-
riores usos antes de su creacion, subsisten en el area

plantaciones abandonadas de Pinus spp. y Eucalyptus
sp. (Fontana, 2010). También persisten zanjas de
diferentes profundidades de antiguas arroceras, y
debido a la construccién y llenado del embalse de
Yacyreta, se formaron diferentes ambientes palus-
tres con vegetacion tipica de lagunas y bafiados en
el limite norte del ANP. Actualmente la RNRSM se
encuentra rodeada de campos forestales y ganaderos,
yal norte el lago de Yacyretd. La temperatura media
anual en la reserva es de 21,41°C. Para el periodo
2010-20109, el promedio de precipitaciones en el drea
fue de 1.808,47 mm. El afio 2018 fue mas seco con
1.239 mm y el mas lluvioso fue el 2015 con 2.399,5
mm (Informacién inédita de la RNRSM).

Muestreos

Entre el 2010-2019 se realizé un inventario de anfi-
bios mediante muestreos en cuerpos de agua (Fig. 1),
los cuales fueron clasificados segin su permanencia
de agua como: temporarios, semi-permanentes y
permanentes. De la misma manera se relevaron
las diferentes unidades de vegetacién (habitats)
definidas como: pastizales, humedales (ambientes
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palustres), matorrales, bosques y pinares. Los regis-
tros se obtuvieron por medio de busqueda directa,
combinando relevamientos auditivos y por encuentro
visual (Manzanilla y Péfaur, 2000). Adicionalmente
se instalaron 14 sistemas de trampas de caida en los
cinco habitats representativos del area de estudio,
cada sistema contaba con dos tachos de 20 litros
separados por una barrera de 4 metros de largo,
las trampas permanecieron activas durante un afo
(2018-2019), la revision de los sistemas de trampas
fue semanal y se colecté material de referencia para
su determinacion (Apéndice 1). Durante los traba-
jos de campo se documento a las especies mediante
grabaciones de vocalizaciones y fotografias. Para la
asignacion taxondmica se sigui6 a Frost (2023). Para
el estatus de conservacion y diversidad de anfibios
en Argentina se sigui6 a Vaira et al. (2012) y UICN
(2021) para el estado de conservacion a nivel glo-
bal. Se colectaron especimenes testigo que fueron
depositados en el Laboratorio de Herpetologia de
la Universidad Nacional del Nordeste (UNNE) y en
la coleccion del Instituto Nacional de Limnologia
(INALI, Apéndice 1).

Andlisis de datos
Para evaluar el aporte de especies de los diferentes
hébitats y cuerpos de agua fueron comparados
mediante indice de similitud de Jaccard, que varia
entre 0 cuando no comparten especies y 1 cuando
comparten todas (Moreno, 2001). Para evaluar el
aporte a la conservacion de especies de anfibios de
la RNRSM en el sistema de ANPs de Corrientes, se
calculd la complementariedad respecto a dos ANPs
con datos, la Reserva Natural del Ibera y la Reserva
Natural Isla Apipé Grande. Los valores de comple-
mentariedad varian de 0% (iguales) a 100% (no
comparten especies) (Colwell y Coddington, 1994).
Para determinar especies prioritarias para su
conservacion se utilizé la metodologia propuesta por
Giraudo et al. (2009; 2012) que categoriza ocho varia-
bles relevantes para evaluar el estado de conservacion
e importancia de las especies, agrupadas en niveles
jerarquicos de 0 a 5, desde una situacion mas favora-
ble a una situacién mas critica (Tabla 1), incluyendo:
Categoria de amenaza (CA): Se consideraron la ca-
tegoria nacional (CAN) siguiendo a Vaira et al., 2012)
e internacional (CAI) segin IUCN (2021).
Tamaifo corporal (TAM): Se utiliz6 el largo total
maximo de cada especie, segun datos bibliograficos,
tomando la escala y valores de Giraudo et al. (2012)
y Vaira et al. (2012).
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Tipos de distribucion y grados de endemismo
(ENDE): Se utilizaron las categorias propuestas por
Giraudo et al. (2012).

Rareza ecolégica (RARECOL): Se utilizaron las
categorias de Giraudo et al. (2012) y los valores
asignados en Vaira et al. (2012).

Potencial reproductivo (POTRE): Tomado de Vaira
et al. (2012).

Abundancia (ABU): Calculada sobre la base de los
muestreos realizados en la RNRSM vy los criterios
de Giraudo et al. (2012). Esta variable puede verse
afectada por la detectabilidad de algunas especies,
como ocurrié con Chthonerpetom indistinctum re-
gistrada de manera abundante en dreas cercanasala
reserva (Baldo com. pers.), aunque para los fines de
este trabajo preferimos usar la abundancia detectada
en este aporte.

Efectos humanos (EFHU): Se siguieron los crite-
rios y rangos de Giraudo et al. (2012) y los valores
asignados en Vaira et al. (2012).

Singularidad taxonomica (SINTA): Se utilizaron
los criterios y rangos usados por Giraudo et al.
(2009) (Tabla 1).

Se determinaron como prioritarias a las especies que
tuvieran valores iguales o mayores a la media (8,5)
mads una desviacion estandar (3,7), es decir todas
las especies con valores igual o mayor a 12 son con-
sideradas prioritarias (Giraudo et al., 2009; 2012).

Resultados

Composicion de especies y uso del habitat

Se registraron 39 especies de anfibios, distribuidos en
18 géneros y 7 familias (Tabla 2), todas ellas fueron
detectadas mediante la busqueda activa, y 20 (51%)
de estas especies también se capturaron en tram-
pas. La familia Hylidae estuvo representada por 17
especies, Leptodactylidae por 13, Bufonidae por 5y
Microhylidae, Odontophrynidae, Phyllomedusidae y
Typhlonectidae por una especie. Tres especies fueron
registradas solamente en dreas contiguas a RNRSM:
Leptodactylus elenae y Boana punctata rubrolineata
en el area de proteccion de la represa hidroeléctrica
Yacyreta (S 27° 29.226' O 56° 42.240") y Chthoner-
peton indistinctum fue registrada en la Estancia el
Bendito (S 27° 31.981' O 56° 35.925").

En relacion a su estado de conservacién en
la Argentina (Vaira et al., 2012), 37 especies estan
categorizadas como No Amenazadas y dos Insu-
ficientemente Conocidas: Leptodactylus furnarius
(Baldo, 2012) y Chthonerpeton indistinctum (Cajade,
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2012). Siguiendo la categoria global (IUCN, 2021),
36 especies fueron categorizadas como Preocupacion
Menor, una no ha sido evaluada (Rhinella azarai),
una cuenta con Datos Insuficientes (Pithecopus azu-
reus) (Angulo, 2016), y una se encuentra En Peligro
(Nyctimantis siemersi) (Lavilla et al., 2004), siendo
categorizada por IUCN (2021) sélo a nivel de espe-
cie. Se aclara que en la categorizacion de Argentina
(Vaira et al., 2012), realizada a nivel de subespecies,
N. s. pederseni es tratada como No Amenazada
(Zaracho et al., 2012b), mientras que N. s. siemersi
como Vulnerable (Cajade et al., 2012).

Respecto a la riqueza especifica por cuerpos
de agua, se registraron 32 especies que utilizaron
cuerpos de agua semi-permanentes, 27 en tem-
porarios y 19 en permanentes (Fig. 2). Entre los
habitats los pastizales tuvieron la mayor riqueza con

36 especies, 26 en ambientes palustres, 16 ocuparon
matorrales, 14 dreas boscosas y 12 en los pastizales
que crecen debajo de la cubierta de las plantaciones
abandonadas de pino (Fig. 2). En los sitios donde
no crece el pastizal por la acumulacion de hojas de
pino solamente se registraron cinco especies Rhinella
diptycha, Leptodactylus fuscus, Leptodactylus gracilis,
Leptodactylus luctatory Pseudopaludicola mystacalis.
De la misma manera, solamente se constato la repro-
duccién de dos especies en cuerpos de agua dentro
de los pinares Leptodactylus luctator y Rhinella
diptycha, en contraste con areas de pastizal donde
se reproducen al menos 28 especies en diferentes
cuerpos de agua (Tabla 2).

Los valores de similitud de Jaccard mas elevado
corresponden a los ambientes de: matorral y bosque,
bosque y pino, matorral y pino y entre el pastizal y

Riqueza de especies por cuerpos de agua
32
27
19
SP T P

Riqueza de especies por habitats
36
26
| [ A
m
PA AP M B P

Figura 2. Riqueza de especies por cuerpos de agua (Izquierda) y por habitats (derecha). Referencias: Ambientes palustres (AP), Bosque
(B); Matorrales (M); Cuerpos permanentes (P); Pastizales (PA); Pinares (PI); Cuerpos semipermanentes (SP); Cuerpos temporarios (T).

ambientes palustres (Tabla 3). Para las demas relacio-
nes establecidas los valores resultaron menores. En
relacion alos cuerpos de agua, la mayor similitud se
observo entre los cuerpos de agua semi-permanentes
y temporarios (Tabla 3).

El indice de complementariedad entre la
RNRSM vy la Reserva Natural del Ibera que cuenta
con 40 especies de anfibios (Giraudo et al., 2006)
fue del 24,4 %; y con la Reserva Natural Isla Apipe
Grande que cuenta con 27 especies fue del 35 %
(Zaracho et al., 2014) (Tabla 3).

Especies prioritarias para su conservacion

Los puntajes de las especies variaron entre 3 y 25
(Tabla 2), siendo el puntaje promedio 8,5, con una
varianza de 3,6. Se definen seis especies como prio-
ritarias para su conservacion, con valores iguales o
mayores a 12, segun se detalla en orden de prioridad:
Chthonerpeton indistinctum (25), Leptodactylus
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furnarius (15), Nyctimantis siemersi pederseni (13),
Boana punctata rubrolineata (13), Boana caingua
(12) y Pithecopus azureus (12) (Figs. 3y 4).

Discusion

En el drea de estudio se registraron 64% de las 61
especies conocidas para la provincia de Corrientes 'y
el 22.3 % de las especies conocidas para Argentina, a
pesar de ocupar la RNRSM el 0.04% de la superficie
provincial. Esta elevada diversidad podria relacio-
narse con la ubicacién transicional de la RNRSM
y sus alrededores abarcando diferentes provincias
biogeograficas, la Chaquena y la Paranaense, cada
una aportando elementos caracteristicos ala fauna de
anfibios de estas regiones. Adicionalmente, el area ha
sido considerada un nodo biogeografico de elevada
diversidad por la funcién de los rios como corre-
dores biologicos (Arzamendia y Giraudo, 2012).
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Tabla 3. Indice de similitud de Jaccard para los hébitats y cuerpos de agua muestreados en la Reserva Rincén de Santa Marfa.
A)- Habitats: Pastizal PA, Ambientes Palustres AP, Matorrales M, Bosques B, Pinal P. B)- Cuerpos de agua: semipermanentes SP,

temporarios T, permanentes P.

AP M B P T P
PA 0,72 0,44 0,39 0,33 Sp 0,84 0,59
AP 0,62 0,54 0,46 T 0,70
0,88 0,75
B 0,86

Considerando estrictamente las especies re-
gistradas dentro de la RNRSM la riqueza incluyo 36
especies, ya que tres especies (Ch. indistinctum, B.
punctatay L. elenae) fueron halladas solamente fuera
de los limites de la reserva. Aunque posiblemente
algunas de estas especies habiten el area protegida
debido a la cercania de los registros y por existir
hébitats para estas especies dentro de RNRSM. Por
otro lado, de las veinticinco especies mencionadas en
el Plan de Manejo de la Reserva (Glade, 1993; Han-
sen, 1998), siete no fueron halladas en el trascurso
de este estudio, de las cuales dos tienen distribucién
en el nordeste de Corrientes Physalaemus cuvieri'y
Rhinella ornata, mientras que Leptodactylus macros-
ternum se encuentra en gran parte de la provincia,
(Zaracho et al., 2012a). La presencia de esta tltima
podria considerarse expectable en la reserva. Otras
cuatro especies citadas en Glade (1993) y Hansen
(1998) no tienen distribucién confirmada en la
provincia de Corrientes: Proceratophrys avelinoi,
Melanophryniscus stelzneri, Dendropsophus minutus
y Boana faber (Vaira et al., 2012).

La RNRSM alberga una especie que no fue
registrada en otra ANP de jurisdiccion provincial.
Se trata de Leptodactylus furnarius con solamente
dos localidades conocidas para esta provincia, una
de ellas contigua a los limites de la RNRSM, en la
Estancia El Bendito (Farifa et al., 2013). Incluimos
esta especie dentro de los bordes de la reserva,
por registros auditivos esporadicos, en sectores
limitrofes cercanos a la poblacién de la Estancia El
Bendito, antes mencionada.

El habitat con mayor riqueza de la RNRSM
son los pastizales, coincidiendo con lo indicado
para otras dreas como la Reserva Paleontolégica del
Arroyo Toropi (Ingaramo et al., 2015) o el Parque
Nacional el Palmar (Gangenova et al., 2012). No
obstante, en el sector oriental de la Reserva Natural
del Ibera la riqueza especifica en los pastizales es baja
(Ingaramo et al., 2012b). Probablemente la riqueza

especifica que alberga los pastizales de la RNRSM
se debe a que estos son habitats anegadizos por lo
que en la época lluviosa forman diferentes tipos de
cuerpos de agua propiciando sitios de reproduccion
y alimentacién. Los ambientes palustres originados
por las antiguas arroceras constituyen importantes
ambientes de alimentacion y reproduccion para la
mayoria de las especies de la reserva. De la misma
manera las areas costeras del embalse de Yacyreta,
propicié ambientes palustres usados por varias es-
pecies. En contraste los ambientes con pinares son
los mas pobres registrandose solamente 12 especies,
en coincidencia con Gangenova et al. (2018), que
reportd una disminucion de la diversidad de an-
fibios en plantaciones de pinos respecto a bosques
Paranaenses en Misiones.

Entre las seis especies categorizadas como
prioritarias, Ch. indistinctum, posee una elevada
singularidad taxondmica, una distribucién asociada
a ambientes acuaticos del nordeste argentino, posee
un potencial reproductivo relativamente bajo, siendo
vivipara, y es una especie con solo dos registros en
el area de estudio, donde algunos de sus humedales
estan siendo drenados. Es necesario intensificar la
busqueda de esta especie en sus habitats con el fin de
establecer su abundancia en la reserva. Leptodactylus
furnarius, es una especie asociada a pastizales de
las ecorregiones del Cerrado y Paranaense, con una
distribucion restringida en Argentina a los Campos
y Malezales (Distrito de los Campos), donde se
registré solamente en cuatro poblaciones, dos en
el sur de Misiones y dos en el extremo nordeste de
Corrientes (Baldo et al., 2008; Farifa et al., 2014).

Nyctimantis siemersi pederseni tiene una
distribucién endémica mayormente restringida al
oeste y norte de la provincia de Corrientes, con un
registro en el este de Santa Fe (Lajmanovich et al.,
2012; Zaracho et al., 2012a), y puede ser considerada
emblematica por sullamativa coloracion, en conjun-
to con Boana punctata rubrolineata, con capacidad
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de fluorescencia (Lagorio et al., 2020). Pithecopus
azureus es una rana mono con llamativos habitos
trepadores y coloracion. Boana caingua (Fig. 3), es
endémica de la ecorregion Paranaense, cuyo limite
de distribucidn austral se encuentra en la regién de
la RNRSM (Zaracho et al., 2012a).

La superficie total de la reserva es limitada
para conservar poblaciones saludables de varias de
las especies presentes o limitrofes, algunas priorita-

rias para su conservacion. Por lo tanto, se sugieren
estrategias destinadas a aumentar su superficie y/o
generar conectividad con areas protegidas aledanas.
Las gestiones deberian orientarse a: (1) La adicién al
area protegida de un sector de unas 315 ha (limite
noroeste), propiedad de la Entidad Binacional Ya-
cyreta (EBY), que permitiria conectar RNRSM con
la Reserva Mbaracaya bajo dominio de la misma
entidad, lo que permitiria adicionar poblaciones

Figura 3. Especies de anfibios fotografiadas en la Reserva Rincén Santa Maria: A: Boana caingua; B: Adenomera guarani; C: Scinax
similis; D: Scinax nasicus; E: Dendropsophus nanus; F: Dendropsophus sanborni.
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Figura 4. Especies de anfibios prioritarias para su conservacion fotografiadas en la Reserva Rincén Santa Maria. A: Boana punctata
rubrolineata; B: Nyctimantis siemersi pederseni; C: Leptodactylus furmarius; D: Ololygon berthae; E: Pithecopus azureus; F: Chthonerpeton

indistinctum.

de Leptodactylus elenae o de Adenomera guarani
(Cardinale et al., 2013); (2) La proteccion territo-
rial efectiva de lineas de costa de la represa de Ya-
cyretd, bajo el dominio de la EBY, que permitirian
adicionar y proteger efectivamente poblaciones de
Boana punctata (especie prioritaria, no contenida en
RNRSM); (3) La gestion de dreas de conservacion en
convenio con privados entre el sur de RNRSM y el
norte de la Resera Iberd, lo que permitiria adicionar

poblaciones de Ch. indistinctum, Boana caingua
y L. furnarius, especies con elevada prioridad de
conservacion, cuyas poblaciones estdn mayormente
afuera de RNRSM.

Los pinares que se encuentran en la Reserva
constituyen uno de los principales problemas de
conservacion del ANP, debido a que afectan la ri-
quezay composicion de las comunidades de anfibios
(Gangenova et al., 2018, este estudio), reduciendo la
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heterogeneidad del paisaje y la cantidad y diversi-
dad de habitats reproductivos y de forrajeo para las
especies (Lindenmayer & Franklin, 2002). Adicio-
nalmente, renovales de pinos y eucaliptos invaden
rapidamente los pastizales nativos, que son los am-
bientes mas importantes de la Reserva. Sugerimos la
restauracion de pastizales, y erradicacion paulatina
de plantaciones abandonadas de pinos y eucaliptos,
sumado al control de renovales en los pastizales,
actividad que, por demandar mucho costo y tiempo,
debe realizarse en conjunto con la extraccién de
pinos y eucaliptos adultos. Otras especies exoticas
e invasoras detectadas como Brachiaria sp. (pasto
estrella), Citrus spp. (limones), Gleditsia triacanthos
(acacia negra), Leucaena sp. (guaje), Melia azedarach
(paraiso) y Morus sp. (mora) deben ser controladas
prematuramente para evitar invasiones.

Este estudio constituye un primer aporte
al conocimiento de la diversidad de anfibios
de la RNRSM, con implicancias directas en su
conservacion. La RNRSM protege una fauna de
anfibios caracteristica del Distrito de los Campos
y Malezales, con especies poco o no representadas
dentro del sistema de areas protegidas de la provincia
y del pais, dentro de una regiéon muy modificada
por forestaciones, represas, ganaderia, arroceras
y urbanizacion. Por ello mantiene poblaciones de
especies que mayormente han perdido sus habitats
fuera de la RNRSM.

En coincidencia con lo observado en anfibios,
esta zona del rio Parana (Distrito de los Campos
del sur de Misiones y nordeste de Corrientes) ha
sido propuesta como una regién con elevado valor
bioldgico y de conservacion para otros vertebra-
dos, debido a la confluencia de diferentes unidades
biogeogrificas, la funcion de los grandes rios como
corredores biologicos y la presencia de especies en-
démicas y amenazadas (Krauczuk y Di Giaccomo,
2005; Arzamendia & Giraudo, 2012; Giraudo &
Arzamendia, 2017; Di Giacomo et al., 2022). Pa-
raddjicamente la RNRSM es la tinica Area Natural
Protegida de Corrientes que ampara una pequeiia
porcion de esta region. Considerando su accesibili-
dad resulta un area adecuada para desarrollar mo-
nitoreos y estudios de la biodiversidad a largo plazo,
siendo este un aporte de base para futuros estudios
sobre anfibios. La fauna de anfibios registrada en
este aporte, muestra una riqueza similar o mayor,
en relacion a su superficie, en comparacion con
otras ANP de Corrientes, como la Reserva Natural
del Ibera o el Parque Provincial Isla Apipé Grande,
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conteniendo un 64 % de los taxones conocidos en la
provincia de Corrientes y el 22.3 % de la Argentina,
lo que resalta la importancia de la RNRSM en la
conservacion de este grupo.
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Apéndice 1

Material depositado en la coleccion del Instituto Nacional de
Limnologia (INALI). Se citan los nimeros de coleccion
entre paréntesis.

Bufonidae: Rhinella azarai (679), Rhinella bergi (690),
Rhinella dorbignyi (691), Rhinella diptycha (692). Hylidae:
Dendropsophus nanus (670), Nyctimantis siemersi pederseni
(695), Ololygon berthae (595), Scinax fuscomarginatus (696,
697), Scinax similis (658). Leptodactylidae: Physalaemus
cristinae (580, 582, 583, 597, 602, 625-628, 637-639, 641,
657), Physalaemus riograndensis, Physalaemus santafecinus
(672, 674-677, 688-689), Pseudopaludicola falcipes (693,
694), Pseudopaludicola mystacalis (589), Leptodactylus
fuscus (603, 604, 636), Leptodactylus gracilis (592-3, 598, 635,
640, 655), Leptodactylus luctator (588, 673), Leptodactylus
podicipinus (579, 580, 594, 642-643, 656), Microhylidae:
Elachistocleis bicolor (570, 571, 581, 584, 585-7, 590,
591, 599, 600, 601, 606-624, 629-634, 644-654, 659-661),
Odontophrynidae: Odontophrynus asper (569, 596, 605).
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Predation attempt events on Crotophaga major (Aves:
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ABSTRACT

Predation events are difficult to observe due to the unpredictable nature of the environment
and timing, which may result in researchers and observers being unable to document them or
having to leave before the event is completed. Here, we present predation attempts on Crotophaga
major and Thraupis palmarum by Oxybelis fulgidus. These events provide important aspects

that contribute to our understanding of the interspecific relationships between predator and

doi: 10.31017/CdH.2024.(2023-016)

prey that can be observed. In addition, we present C. major and T. palmarum as potencial novel

food items in the diet of O. fulgidus.

Key Words: Snakes, Cuculiformes, Passeriformes, Amazon region.

Oxybelis fulgidus (Daudin, 1803) is a snake that is
part of the large subfamily Colubrinae, or which
forms a monophyletic clade. The genus is also com-
posed of O. aeneus (Wagler, 1824), O. brevirostris
(Cope, 1861) and O. wilsoni Villa and Maccranie,
1995 (Lawson et al., 2005; Montingelli et al., 2019;
Almeida et al., 2020). It is a member of the family
Colubridae and is commonly known as the green
vine snake and its distribution covers a wide
neotropical range from northern South America
to Mexico (Kohler, 2008; Wallach et al., 2014). This
species can reach up to 1.6 m for males and 2 m for
females and is predominantly diurnal and arboreal,
moving through trees and shrubs (Fraga et al.,
2013; Almeida et al., 2020).

Oxybelis fulgidus provides excellent camou-
flage for prey capture, with a long head with a
prominent snout, a dark green dorsal coloration,
and a light green or yellowish belly (Fraga et al.,
2013). Although they are more commonly associa-
ted with forest environments, they do occasionally
move down to the ground (Martins and Oliveira,
1998; Brown, 2020). Oxybelis fulgidus has opistho-
glyphous fangs, which it uses to subdue larger and
more diverse prey as Ramphocelus carbo (Pallas,
1764), Turdus leucomelas (Vieillot 1818), Setopha-
ga castanea (Wilson, A, 1810) and Uranoscodon
superciliosus (Linnaeus, 1758) (Valadao et al., 2007;
Brown, 2020; Barbosa et al., 2021; Toro-Orozco et
al., 2021). Its diet consists of a wide variety of birds,
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representing seventeen families to date, but can also
prey on lizards and, more rarely or occasionally, on
mammals, insects and frogs (Kohler, 2008; Palmuti
et al., 2009; Scartozzoni et al., 2009; Brown, 2020).

The first event of predation attempt ocurring
during a recreational activity involving canoeing in a
floodplains area in the community of Jari do Socorro
(2°208.727S, 54°53’30.92”W; Datum SIRGAS2000;
7 m a.sl), in the municipality of Santarém, Para,
Brazil, we encountered an O. fulgidus preying on
a Crotophaga major (Gmelin, 1788) (Fig. 1). The
observation lasted about ~8 minutes, during which
the snake remained motionless with the already
dead (having been envenomated) bird, having al-
ready swallowed the head. To avoid interfering with
the natural predation process, we left the site. The
animals were not collected and the present record
is based on visual observation and photographic
documentation of the predation attempt.

The second event, occurred during a birdwat-
ching activity in Alter do Chao, Santarém district
(2°30732.03”S, 54°56’44.45”W; datum SIRGAS2000;
36 a.s.l.), when O. fulgidus attempted to prey on
a juvenile Thraupis palmarum (Wied, 1821). The
attempt occurred on 7 March 2021 at 9:20 am in a
tree about five meters high (Fig. 2). The snake cau-
ght the bird by the back, which allowed the bird to
make some movements to escape, such as flapping
its wings or flapping its legs. After being caught, the
bird remained alive for about 10 minutes. After it was
determined that the bird was dead, the snake began
to turn the bird to get it into a swallowing position,
which was a lengthy process and energy consuming
process, approximately ~75 minutes. Once the bird
was finally in the correct position, it began to swa-
llow from the top of its head, but at some point the
bird fell out of its mouth and the snake gave up and
left. The ants on the ground devoured the bird. Here
we present the first record of predation attempt event
of T. palmarum by O. fulgidus.

Crotophaga major is a bird belonging to the
family Cuculidae. It is a medium-sized bird, com-
monly known as the Greater Ani, reaching a length
of up to 46 cm from head to tail (Sick, 2001). Its
distribution range extends from Panama to Argen-
tina, with a wide distribution in the entire Brazilian
territory, where it occupies areas close to water,
wetlands and dense forests along rivers, swamps and
mangroves (Sick, 2001).

Thraupis palmarum is a bird of the Traupidae
family, measuring approximately 18 cm, with greenish
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Figure 1. Predation attempt of Great Ani Crotophaga major by
green vine snake Oxybelis fulgidus in Jari do Socorro region,
Santarém municipality, Brazil.

plumage and strongly associated with palm trees
(Sick, 1997), being popularly known as Palm Tana-
ger. It is found in a part of Central America (Costa
Rica) and has a wide distribution in South America,
being present in all the regions of Brazil (Sick, 1997).

Field observations are necessary to provide im-
portant information on diet and foraging behavior,
as well as other predator-prey interactions (Smith
and Atkinson, 2017). Although C. major is widely
distributed, there is little information on predation
on adult individuals, with the exception of a record
in the Panama Canal where American crocodiles
(Crocodylus acutus Cuvier, 1807) were able to prey
on some individuals (Riehl, 2020). However, nest pre-
dation is more common and has been documented in
several studies (Riehl and Jara, 2009). Therefore, this
document records the predation attempts of two birds,
C. major, which would correspond to the highest
predation record for O. fulgidus, and T. palmarum,
by O. fulgidus, which may indicate these species as
potential prey for this snake.
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Figure 2. Predation attempt event of Palm Tanager Thraupis
palmarum by green vine snake Oxybelis fulgidus in Alter do
Chao, district of Santarém municipality, Brazil. (A) The moment
of capture of a juvenile Thraupis palmarum by Oxybelis fulgidus.
(B) Rotation of the bird’s head into the correct position for
swallowing. (C) Initiation of swallowing by the bird.

granted to GHAR, TAC and DCS (process
#88887.906524/2023-00, #88887.598663/2021-00
and #88887.636892/2021-00, respectively).
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ABSTRACT

We document for the first time three predation events notoriously hard to come by in the
Caatinga biome in Brazil: Philodryas nattereri by preying on a specimen of Leptodactylus sp.;
the predation of Tropidurus hispidus by the spider Iridopelma katiae; and the predation of
Gymnodactylus geckoides by T. hispidus. Although these are basic records, the descriptions of

the predation events contribute to the knowledge of the diet of different species of herpetofauna

doi: 10.31017/CdH.2024.(2023-018)

in a Brazilian biome that is threatened by accelerated deforestation.

Key Words: Snakes; Amphibians; Predators invertebrates; Caatinga biome.

Although predation events of herpetofauna are
usually difficult to observe (Duellman and Trueb,
1986), actually is possible to record a wide variety
of events using portable devices with high-quality
cameras, and as a result, predation events have been
increasingly documented. Therefore, describing pre-
dation events recorded by this media became valuable
not only to identify the composition of a particular
species diet but also to determine potential predators
of amphibian and lizard species. This kind of reports
could help to interpret the significance of the herpe-
tofauna as a food source and as potential predators of
other vertebrates, establishing them as relevant links
in trophic webs (Toledo, 2005; Pombal Jr., 2007).
At 1701 h, on February 05, 2019, we observed
and photographed Philodryas nattereri Steindachner,
1870 (specimen not collected) by preying on a speci-
men of Leptodactylus sp. (Fig. 1A). The observation
took place in an area of the municipality of Barreiras,

state of Bahia, northeastern Brazil (12°15°2.75”S,
45°4’32.64”W; WGS 84, 529 a.s.]). The log lasted for
about two minutes and we can not verify if the snake
completely swallowed the dead frog. Philodryas
nattereri is primarily a terrestrial snake with diur-
nal habits, but it can also be found perched in trees
and shrubs (Mesquita et al., 2011). In the Caatinga
biome, it is one of the most common and abun-
dant species of the local snake assemblages, both
in natural and disturbed environments (Mesquita
et al., 2013; Guedes et al., 2014a). This snake has a
generalist diet, feeding on amphibians, lizards, birds,
mammals, and, occasionally, other snakes (Vitt and
Vangilder, 1983; Franga et al., 2008; Mesquita et al.,
2011; Coelho-Lima et al., 2019; Sales et al., 2020).
At 1432 h, on April 08,2019, we recorded and
photographed a specimen of the spider Iridopelma
katiae Bertani, 2012 (Theraphosidae) with a dead
Tropidurus hispidus (Spix, 1825) (Fig. 1B), lizard
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Figure 1. Predation events involving herpetofauna in the Caatinga
region, Brazil. (A) Philodryas nattereri preying a specimen
of Leptodactylus sp. in Barreiras, state of Bahia, northeastern
Brazil; (B) Iridopelma katiae with a dead Tropidurus hispidus,
held by the predator’s jaw in Riachdo das Neves, state of Bahia,
northeastern Brazil; (C) Predation on Gymnodactylus geckoides
by Tropidurus hispidus in Riachdo das Neves, state of Bahia,
northeastern Brazil.

held by the predator’s jaw. The observation took

place in the seasonal forest area of the municipality
of Riachao das Neves, state of Bahia, northeastern
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Brazil (11°47°40.217S, 44°48°45.55”W; WGS 84, 470
a.s.l). The observation lasted two minutes and the
spider did not feed on our presence. The speci-
mens were not collected. To our knowledge, this
is the first report of T. hispidus being predated by
I. katiae.

At 1502 h, on January 23, 2019, we observed
and photographed the lizard T. hispidus with a
Gymnodactylus geckoides (Spix, 1825) in the mouth
already dead. The observation took place in the
seasonal forest area of the municipality of Riachiao
das Neves, state of Bahia, northeastern Brazil
(11°39°24.437S, 44°44°23.64”W; WGS 84, 457 a.s.]).
The record lasted a few seconds and it was not pos-
sible to verify whether T. hispidus had completely
swallowed G. geckoides (Fig. 1C). There are few
reports about the presence of vertebrates in the diet
of species of Tropidurus, and the majority of these
are other lizard species, with our record supporting
what was reported previously by Ribeiro and Freire
(2011). To our knowledge, this is the first report of
T. hispidus preying on a G. geckoides.

In addition, the area where the records were
made is a well known Brazilian biome, with at least
four areas of biodiversity endemism, including
herpetofauna species (Camardeli and Napoli, 2012).
This biome has a high rate of deforestation for the
implementation of agriculture and construction
of wind farms, transmission lines, and other civil
infrastructure (Dias et al., 2017). The biome har-
bor more than 100 species of snakes, at least 20%
of which are endemic (Guedes et al., 2014b). With
regard to amphibians, there are more than 50 species,
despite several regions are little explored, and there
is a warning of the high prevalence of the fungus
Batrachochytrium dendrobatidis (Bd) Longcore,
Pessier, Nichols, 1999 in local species. There are
clear geographical sampling gaps in the biome, and
the diversity of herpetofauna in the region is still
underestimated. Furthermore, studies of the her-
petofauna of the biome are crucial for conservation
and biodiversity protection efforts. Our observations
show that reporting the diet of lizard and snakes
species and their predator/prey interactions with
frog, spiders, and lizards are valuable to know how
they might be affected by environmental changes
that could occur in the biome in a nearly future.
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ABSTRACT

Reproductive biology in snakes can exhibit various forms, ranging from highly seasonal to asea-
sonal patterns, as well as asynchronous or synchronous behaviors between males and females.
Understanding these aspects is a crucial step in comprehending an organismss life history and
the evolutionary biology of the species, as it is vital for species conservation. In this study, we
examined the reproductive aspects of Oxyrhopus petolarius (Linnaeus, 1758) using morpho-
metric and histological data. We observed that females exhibit larger body sizes than males,
resulting in Sexual Size Dimorphism (SSD) of 0.41. Females seem to follow a discontinuous
reproductive cycle, exhibiting a reproductive period during the rainy season. On the other hand,
males exhibit a continuous cycle, with heightened testicular development during the dry season.

doi: 10.31017/CdH.2024.(2023-030)

Key Words: Continuous cycle; Histomorphology; Tropical snakes; Reproductive patterns;

Sexual dimorphism.

The understanding of the reproductive biology of
snakes has significantly advanced in the last two
decades, with a substantial increase in studies fo-
cusing on neotropical snakes, not limited to North
American snakes (Shine, 2003; Almeida-Santos et
al., 2014). However, much remains to be elucida-
ted, particularly concerning the integration of male
and female reproduction (Almeida-Santos et al.,
2014). Snakes inhabiting temperate zones typically
follow a seasonal reproductive cycle, while those in
tropical zones may employ different strategies due
to warmer and more stable climates (Shine, 2003;
Mathies, 2011). Despite these known patterns, snake
reproductive biology exhibits considerable variation,
ranging from seasonal (e.g., Rojas et al., 2013) to
aseasonal (e.g., Pizzato and Marques, 2002), with
variable degrees of temporal coordination between
male and female cycles (Mathies, 2011).

These diversities reflect distinct facets of a
species’ biology and evolutionary history, shaped by
complex ecological interactions and environmental
factors influencing them (Shine, 2003; Pizzatto et
al., 2008). Furthermore, the term ‘reproductive
biology’ encompasses a spectrum of traits, including
reproductive cycle, fecundity, sexual maturity, sexual
dimorphism, mating systems, and reproductive
behaviors. All of these aspects are essential for a
comprehensive understanding in the investigation
of snake reproductive biology (Almeida-Santos et
al, 2014).

The false coral snake, Oxyrhopus petolarius
(Linnaeus, 1758), is a medium-sized snake belonging
to the Pseudoboini tribe, (MacCulloch et al., 2009;
Uetz, 2022). This species ranges from southern Mexi-
coto Argentina’s Misiones province (Beconiand Scott,
2014; Nogueira et al., 2019). It primarily feeds on
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lizards, inhabiting open and forested environments
while foraging on the ground and in vegetation
(MacCulloch et al., 2009). Despite limited knowledge
regarding its reproductive biology, anecdotal records
exist about mating, sexual dimorphism, clutch size,
and maturity (Test, 1966; Lynch, 2009; Zacariotti
and Valle, 2010; Eversole et al., 2014). Therefore,
due to the lack of data on its reproductive biology,
here we provide insights into maturity, sexual size
dimorphism, reproductive cycle, fecundity, and
seasonal activity.

We examined 37 specimens (11 females, 17
males, and 9 juveniles) of Oxyrhopus petolarius de-
posited in the collection of the Museu de Zoologia
Jodao Moojen (MZUEFV) at the Universidade Federal
de Vigosa, Minas Gerais, Brazil, between 1983 and
2018. They originate from the Zona da Mata region,
Minas Gerais, and one record (MZUFV2506) is from
Bandeira, Minas Gerais. Both are situated within the
Atlantic Forest biome (Fig. 1). The Zona da Mata

region is characterized by secondary forests located
on hilltops surrounded by pastures or plantations
(Ribeiro et al., 2011). The climate in these regions
is tropical humid, with a rainy season lasting from
October to March and the dry season from April to
September (de Sé Junior et al., 2012; INMET, 2022).

To assess maturity, sexual size dimorphism,
and fecundity, we first measured five morphological
structures from each individual: snout-vent length
(SVL) and tail length (TL) ; distance between the
eyes (ED), head width (HW), and head length
(HL; from rostral scale to retroarticular process),
using a digital caliper (accuracy of 0.01 mm); body
mass (BM) using an analytical balance. Following
Dowling (1951), we counted ventral scales (VS)
and subcaudal scales (SCS). Subsequently, we deter-
mined the sex of each individual and removed the
gonads (posterior infundibulum, non-glandular
uterus, and right testis) through a ventral incision
for histological analyses (Fig. 2). We measured the
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Figure 1. Distribution of the samples of the Oxyrhopus petolarius in the municipalities of Zona da Mata, Minas Gerais. 1: Sdo Jodo
Nepomuceno — MG; 2: Itamarati de Minas - MG; 3: Cataguases - MG; 4: Muriaé - MG; 5: Astolfo Dutra - MG; 6: Vigosa - MG; 7:

Bandeira - MG. Image of a juvenile of Oxyrhopus petolarius.

largest follicle’s diameter (FL), quantified the follicle
number (FN), and assessed the oviduct morphology,
specifically examining the presence or absence of
“folds” (Almeida-Santos et al., 2014). Additionally,
we measured the testis diameter and evaluated the
duct and testis morphology, looking for opacity and
convolution in the duct and size and turgidity in the
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testis (Almeida-Santos et al., 2014). Testicular mass
(TM) was measured from the right testis using an
analytical balance. Length, width, and thickness were
measured using a digital caliper (accuracy of 0.01
mm) for the calculation of testicular volume (TV)
following the ellipsoid formula equation (Rojas et
al., 2013). To determine the cost invested in gonads
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Figure 2. Internal anatomy of the reproductive system of males (A) and females (B) of Oxyrhopus petolarius. A: male anatomy with
emphasis on testicles; B: female anatomy with emphasis on vagina (1), non-glandular uterus (2), ovary (3), and posterior infundibulum

(3 red band).

by males, we determined the gonadosomatic index
(GSI) by dividing the mass of the right testis by body
mass x 100 (Clesson et al., 2002).

To assess maturity and the reproductive cycle,
we used histological analysis. The gonads (posterior
infundibulum, non-glandular uterus, and right testis;
see Fig. 2A-B), were cut horizontally and dehydrated
in an increasing series of ethanol concentrations
(70%, 80%, 90%, and 100%). Subsequently, the tis-
sues were embedded in 2-hydroxyethyl methacrylate
(Historesin®, Leica) and sectioned at a thickness of
3 um, maintaining a ten-slice interval between each
section. Histological preparations were mounted
using Entellan®, and images were obtained under a
Leica MC170HD and Olympus Bx53 microscope. We
stained the non-glandular uterus and posterior infun-
dibulum with Giemsa to examine the sperm storage.
Toluidine Blue staining was used to visualize sperm
production in the seminiferous tubules in the testis.

Data analysis was conducted in the R envi-
ronment, version 4.2.1 (R Core Team, 2022), using
exclusively adult specimens. The scripts and data are
available on GitHub (https://github.com/rosadolucas/
petolarius). Before analysis, we assessed whether the
morphological traits are correlated with SVL using a
linear regression. We found that all traits are signi-
ficantly correlated with SVL (available on GitHub).
Therefore, to standardize the further analysis, we

calculated the ratio between morphological traits
and SVL. Principal Components Analysis (PCA) was
performed to explore and visualize the morphologi-
cal spectrum between males and females. To assess
the variation in sexual traits, we used ANOVA and T-
Student test. For Sexual Size Dimorphism (SSD), we
use Gibbons and Lovich’s equation, where a positive
result indicates females are larger than males, while a
negative result indicates the opposite (Gibbons and
Lovich, 1990; Shine, 1994).

Sexual maturity in females was determined by
the presence of follicles in secondary vitellogenesis
or eggs, the presence of sperm in the oviduct, and
female size (SVL) (Shine, 1977; Almeida-Santos et
al., 2014). We determined the reproductive cycle of
females through sperm storage records, the presen-
ce of secondary vitellogenesis, copulation records,
and oviposition (Shine 1977; Almeida-Santos et al.,
2014). Sexual maturity in males was determined by
the presence of sperm in the seminiferous tubules,
opaque and convoluted deferent duct, and turgid,
large testis (Shine, 1977; Almeida-Santos et al.,
2014). The male reproductive cycle was determined
through sperm production, gonadosomatic index,
and copulation records (Shine, 1977; Almeida-
Santos et al., 2014).

Juveniles with SVL < 164 mm were classified as
neonates. This size was determined based on notes
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provided by Test (1966), who reported the birth of
two O. petolarius with 155 and 164 mm in Venezuela.
To assess reproductive seasonality, we categorized
data into rainy (October — March) and dry (April -
September) seasons.

We found six sexually mature females out of
11 examined. The smallest sexually mature female
measured SVL = 733 mm (MZUFV2349, collected
in August), 65 mm smaller than previously recor-
ded (Eversole et al., 2014), making it the smallest
adult female recorded for the species. The largest
sexually mature female was collected in October
(MZUFV1628) and measured SVL = 970 mm. Out
of the 17 males examined, 12 were determined to
be sexually mature. The smallest male with sperm
production measured SVL =423 mm (MZUFV1244,
see Fig. 3. I). This is the smallest recorded sexually
mature male for the species, significantly smaller
than the previous record SVL = 610 mm (Eversole
et al., 2014). The largest male measured SVL = 703
mm (MZUFV1267). Both specimens were collected
in April, the outset of the dry season. The observed
difference in size at maturity between males and
females suggests that males can achieve reproduc-
tive capability at a younger age compared to females
(Parker and Plummer, 1987). This distinction is
attributed to greater metabolic investment and de-
velopmental time required for females before repro-
duction (Derickson, 1976; Shine, 1994; Bonnet et al.,
1998; Shine, 2003). Furthermore, the size of adults
at maturity aligns with findings for other species of
the genus, such as Oxyrhopus guibei, O. clathratus, O.
trigeminus, O. rhombifer, and O. vanidicus (Pizzatto
and Marques, 2002; Gaiarsa et al., 2013; Quintela et
al., 2020).

The species exhibit a Sexual Size Dimorphism
index of 0.41, notably higher than the 0.18 reported
by Shine (1994). These results remain consistent
with the broader pattern observed in other snakes
from the same tribe and indicate that females are
generally larger than males (Pizzatto and Marques,
2002; Pizzatto, 2005; Gaiarsa et al., 2013; Quintela
et al., 2020). However, by analyzing the morphology
of the traits, it becomes evident that males exhibit
larger traits than females (see Table 1). This distinc-
tion is further emphasized by the PCA results (Fig.
4) and confirmed by the t-test, which shows a clear
separation between males and females.

Follicles in adult females (N = 6) appear to
initiate secondary vitellogenesis when reaching a
size of 2 6 mm, as indicated by the scatterplot (Fig.
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5.A). There is a significant difference in follicle size
between seasons (t(3.8061) = -5.4044, p = 0.006535),

and body mass (t(3‘1921> = -3.9168, p = 0.02642),
with follicles being larger in the rainy season
(see Table 1). However, no statistically significant
relationship was found between follicle number
and SVL (R*= 0.03439, F = 0.1424, p= 0.725),
suggesting that the follicle number does not increase
with SVL. The largest follicle measured 13.34 mm
(MZUFV1224) and was found in March, at the
end of the rainy season, whereas individuals with
secondary follicles were collected in March (N= 1),
August (N=1), October (N= 1), and November (N=
1), from the end of the dry season, the outset, and
end of the rainy season. The observed correlation
with the rainy season is supported by Zacariotti
and Valle’s (2010) mating observation in October,
the outset of the rainy season. Additionally, reports
of oviposition by Lynch (2009) at the outset of the
rainy season in Colombia and by Test (1966) at the
end of the rainy season in Venezuela could imply a
pattern of seasonal reproduction for this species. The
secondary vitellogenesis recorded in August, during
the dry season, and mating observed by Eversole
et al. (2014) in the dry season (June) may indicate
asynchronous reproductive activity among indivi-
duals. However, Quintela et al. (2020) found both
eggs and secondary follicles in the same individual
of O. rhombifer, indicating that two clutches in the
same year are possible for the genus. Sperm storage
in April (N= 1; MZUFV1389) (Fig. 3.V-VI), at the
outset of the dry season, may be associated with the
preference of females to lay eggs in warmer months
and the asynchronous reproductive activity among
individuals (Vinegar, 1974, Gregory, 2009).

No neonates were found. However, we found
four juveniles that are within the range of neonates
of Oxyrhopus guibei (Pizzatto and Marques, 2002).
The smallest juvenile (SVL = 197 mm, MZUFV2190)
was collected in October (n = 1), followed by records
in February (n = 1; SVL = 229 mm), March (n = 1;
SVL =232 mm), and April (n = 1; SVL = 224 mm).
The concentration of juveniles (with the possibility
of being neonates) in transition over the seasons may
be associated with the availability of prey, as proposed
for O. guibei (Pizzatto and Marques, 2002). Although
not assessed, the diet of O. petolarius is generalist,
primarily consisting of lizards (Alencar et al., 2013),
and during these periods, small lizards are more
abundant (e.g., Van Sluys, 1993; Guedes et al., 2022).
This phenological association enhances the survival
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Figure 3. Photomicrograph of the reproductive system of Oxyrhopus petolarius. I-IV. Photomicro-
graph of the testis; I. spermatogenesis inside the testis in the smallest male; II. seminiferous tubule;
III and IV. Close-up of the seminiferous tubule; V and VI. Photomicrograph of sperm storage in the
non-glandular uterus (V) and posterior infundibulum (VI) of the adult female (MZUFV1389); RS:
round spermatid, ES: elongated spermatid. TS: seminiferous tubule; IT: intertubular; OT: own tunic;
SE: seminiferous epithelium (germinal); L: lumen; SN: Sertoli cell nucleus; SG: spermatogonia; IC:
primary spermatocyte; IIC: secondary spermatocyte; RS: rounded spermatid; ES: elongated spermatid;
SZ: spermatozoa; I1I e IV: zoom of picture II; Red Arrows: indicate sperm in the non-glandular uterus
(V) and posterior infundibulum (VI).
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Table 1. Mean of relation trait/SVL used in T-test between male and female, and dry and rainy season. F: female; M: male; SVL: snout-
vent length; TL: tail length; ED: distance between the eyes; HW: head width; HL: head length; VS: ventral scales; SCS: subcaudal scales;
BM: body mass; TV: testis volume; TM: testis mass; GSI: gonadosomatic index; FL: follicles length; FN: follicles number; N: number
of individuals; sd: standard deviation; df: degrees of freedom.

Trait Sex and Season N Mean sd t df p-value
F 6 0.031 0.002 -3.07740 10.9140 0.0106
HL M 12 0.348 0.003
F 6 0.016 0.001 -3.07740 10.9140 0.0106
Hw M 12 0.019 0.002
ED F 6 0.009 0.001 -4.08160 15.9310 0.0009
M 12 0.011 0.001
- F 6 0.276 0.018 -2.21320 15.2300 0.0057
M 12 0.327 0.049
F 6 0.165 0.045 2.83070 8.0591 0.0220
M M 12 0.106 0.245
F 6 200.660 12.027 2.53860 7.4033 0.0370
Ve M 12 197.250 4.092
F 6 86.500 11.058 -2.00114 10.5620 0.0717
5CS M 12 97.750 11.600
v dry 8 0.434 0.197 1.7389 7.5119 0.1227
rainy 4 0.250 0.158
™ dry 8 0.000 2.08E-04 2.5963 10 0.0266
rainy 4 0.000 9.63E-05
GSI dry 8 0.361 0.103 0.77255 4.6456 0.4772
rainy 4 0.299 0.142
L dry 3 5.600 1.263 -5.4044 3.8061 0.0065
rainy 3 11.937 1.589
N dry 3 19.333 16.165 -0.28029 3.1464 0.7967
rainy 3 22.333 9.074
M dry 3 100.667 15.503 -3.9168 3.1921 0.0264
rainy 3 171.000 26.963
BN dry 8 0.120 0.034 3.3575 8.3578 0.0093
rainy 4 0.077 0.008

* female body mass
** BM/SVL of males

of juveniles, as larger lizards may pose risks during
consumption attempts (Nogueira et al., 2013; Carilo-
Filho et al., 2017).

Adult males with sperm in the lumen were
found in the middle of the rainy season (January,
N = I; February, N = 3; see Fig. 5.) and in greater
numbers throughout the dry season (April, N = 2;
May, N = 2; June, N = 1; August, N = 1; September,
N = 1; see Fig. 5). Although the gonadosomatic
index (GSI) did not exhibit a statistically significant
difference between seasons (t( roase = 0.77255, p =
0.4772), it was higher in the dry season (0.361 +
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0.103) compared to the rainy season (0.299 + 0.142).
The relationship between testicular volume (TV)
and body mass (BM) (R* = 0.7071, F 0= 2414,
p = 0.0006113), and testicular mass (TM) and BM
(R*=0.8353, F(Lw) =50.71, p = 0.00003), revealed that
larger animals had greater testis volume and mass.
Seasonality had a noticeable impact on TM, with
greater values in the dry season (t, = 2.5963, p =
0.02666). In contrast, TV did not appear to display
strong seasonality (t,,,, , = 1.7389, p = 0.1227). It's
worth noting that in tropical snakes, rainfall can lead
to testicular regression (not assessed in this work),



PC2 (24.6% explained var.)
.

.
S

* Female
* Male

0 2
PC1 (48.7% explained var.)

Figure 4. Principal Component Analyses (PCA) show the gen-
eral pattern of the morphometric variables regarding sex. BM:
Body Mass; VS: Ventral Scale; SCS: Subcaudal Scale; TL: Tail
Length; ED: Eye Distance; HW: Head Width; HL: Head Length.
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Figure 5. Follicle dispersion of Oxyrhopus petolarius (A) and
their reproductive cycle summary (B). A: scatter plot of female
follicles (n = 9); Red square, the onset of secondary vitellogen-
esis; Black circle, primary vitellogenesis; White circle, second-
ary vitellogenesis. B: summary of data obtained regarding
the reproductive cycle of females and males; FV2, follicles on
secondary vitellogenesis; Precipitation and temperature from
1991 to 2020, from Vigosa-MG

potentially explaining the lower GSI values observed
during the rainy season (Krohmer and Lutterschmidt,
2011; Loebens et al., 2017). However, records of sperm
production occur throughout the year, suggesting a
continuous reproductive cycle (Mathies, 2011).
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This study represents the first comprehensive
investigation into the reproductive biology of Oxy-
rhopus petolarius, incorporating histomorphometric
data to support the predictions. Generally, in species
that exhibit sexual dimorphism, females are larger
than males. However, in this species males have
larger morphological features (Table 1). This could
be the result of various forces that we did not assess,
such as mate-searching, male-male combat, diet, and
niche utilization (Shine, 1986; Bonnet ef al., 1998).
Females appear to follow a discontinuous reproduc-
tive cycle, exhibiting a reproductive period during
the rainy season and a peak during the transition
from the dry to the rainy season (Fig. 5). This pattern
accounts for sperm storage in April, which could
be used about four months later. In contrast, males
appear to have a continuous reproductive cycle of
sexual activity, with enhanced testis development in
the dry season, as preparation to mate when females
become active. Thus, we propose that the species has
a broadly seasonal period of reproduction, as seen
in other Xenodontini (Pizzatto et al. 2008; Quintela
et al. 2020). We must emphasize that O. petolarius
populations may exhibit geographical variations in
reproductive traits, since it has a broad distribution,
as observed in Erythrolamprus poecilogyrus (Pinto
and Fernandes, 2004). Thus, a comprehensive and
extensive study is essential to fully elucidate the spe-
cies’ reproductive biology.
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We present the first record of interspecific amplexus between Rhinella horribilis and Incilius
coniferus in the surroundings of a natural water pond in the Mamoni Valley Preserve Center,
Chepo District, Eastern Region of Panama.
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RESUMEN

Se presenta el primer registro de amplexo interespecifico entre Rhinella horribilis e Incilius
coniferus en los alrededores de un estanque de agua natural en el Centro de la Reserva Valle
del Mamoni, Distrito de Chepo, Region Este de Panama.

Key Words: Anfibios; Interferencia Reproductiva; Reproduccion; Sapos.

Durante la época de reproduccion los adultos ma-
chos de las diferentes especies de anuros vocalizan
para atraer a las hembras, a pesar del mayor riesgo
de depredacidon que este comportamiento provoca
(Groffen et al.,2019), donde el éxito de apareamiento
en los anfibios depende de la abundancia local de
individuos en un drea determinada y de la capaci-
dad de los machos para reconocer a las hembras
(Marco y Lizana, 2002). Sin embargo, estas sefales
acusticas pueden fallar por estar enmascaradas por
un entorno ruidoso o por las llamadas de otras
especies (Shahrudin, 2016), lo que puede ocasionar
eventos conocidos como amplexo interespecifico
(Vivek et al., 2014), debido a la dificultad de los in-
dividuos para identificar a sus congéneres (Belanger
y Corkum, 2009).

Algunos anuros utilizan comportamientos
especializados para sefialar el amplexo no deseado,
como llamadas de liberacién, vibraciones o infla-
maciones corporales (Wellis, 2007; Ferreira et al.,
2019), aunque en ocasiones estas seiales de rechazo
pueden no ser siempre eficaces, lo que lleva a algunos
machos de anuros a intentar aparearse con hembras
o machos de otras especies, e incluso con objetos
inanimados (Ferreira et al., 2019).

En muchos casos el amplexo interespecifico
también puede producirse por ausencia de segrega-
cidn de nicho entre especies simpatricas (Oktaviani
et al., 2021), siendo una interferencia reproductiva,
ya que el resultado puede tener consecuencias de-
mograficas negativas (Groffen et al., 2019). En otros
casos, el comportamiento puede ser resultado de la
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degradacion ambiental, que ha modificado la pro-
porcién de sexos, y por lo tanto el comportamiento
reproductivo de una especie (Flores-Hernandez y
Martinez-Coronel, 2014).

Incilius coniferus (Cope, 1862) es un sapo
mediano a grande que se diferencia de los demads
miembros de la familia Bufonidae por la presencia
de tubérculos cénicos en flancos y dorso, ademas
de su caracteristico color verde del cuerpo (MECN,
2010). Se distribuye desde el norte-centro de Nica-
ragua, Costa Rica y Panama en las estribaciones del
Atlantico y Pacifico hasta tierras bajas del Pacifico de
Colombia y norte de Ecuador (Solis et al., 2010). Por
lo general, se encuentra en bosques no perturbados
y a menudo trepa por encima del suelo en arbustos
o arboles (Savage, 2002). Durante la temporada re-
productiva, los coros masculinos se pueden escuchar
durante el dia y la noche alrededor de estanques u
otros cuerpos de agua poco profundos en el bosque
o vegetacion herbdcea circundantes durante la es-
tacion seca (diciembre a abril), el amplexo es axilar
(Savage, 2002).

Rhinella horribilis (Wiegmann, 1833) es un
sapo de tamano variable de color café, carece de
discos expandidos en los dedos y tiene glandulas
parotideas grandes y prominentes (Acevedo-Rincon
etal.,2016). Es nativo de América del norte y central,
desde la region inferior del valle de Rio Grande en
el sur de Texas a través de los bosques tropicales
de tierra baja de Centroamérica hasta la vertiente
occidental de los Andes Venezolanos, oeste y norte
de Colombia (Frost, 2024). Es nocturno y terrestre,
generalmente habita en dreas abiertas, naturales o
artificiales incluyendo zonas agricolas, potreros,
jardines, caminos y carreteras, en el borde de rios,
riachuelos o canales; casi nunca se la encuentra
dentro de bosques. Es una especie comun tanto en
época seca como lluviosa (Acevedo-Rincon et al.,
2022; Frost, 2024).

En diciembre del ano 2022, por medio del
proyecto de investigacion sobre la biodiversidad de
anfibios del Valle Mamoni, se reporta un caso de
amplexo interespecifico entre Rhinella horribilis e
Incilius coniferus (Fig. 1). Este evento se registr6 a
las 18:10h en los alrededores de un estanque de agua
natural de aproximadamente 1.60 m de profundidad
y de ambiente lotico dentro del Centro Mamoni dela
Reserva Valle del Mamoni, ubicada en el poblado de
Madrorno, Corregimiento de Las Margaritas, Distrito
de Chepo, Republica de Panama (Coordenadas 9 19
13.9 N-79 08 37 W datum configuration WGS84,
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240 m.s.n.m). El reporte observado y fotografiado
fue realizado por dos voluntarios del Centro Ma-
moni, por los que desconocemos de informacién
complementaria como el sexo y tamafio de ambos
individuos. Sin embargo, se pudo observar que este
evento duro aproximadamente 15 minutos, donde
el individuo de R. horribilis mantuvo llamadas de
liberacion y en dos ocasiones saltd liberandose del
individuo de I. coniferus, el cual volvi6 a subir so-
bre el individuo de R. horribilis para continuar con
el amplexo. Por lo que esté finalmente se mantuvo
inmdvil. Cabe destacar que, durante el evento repor-
tado se observaron mas individuos de R. horribilis
vocalizando en el lugar, ademads, se puede observar
que, en la reserva estas son dos de las especies de
anfibios mas abundante en los distintos nichos
presentes. Los especimenes no fueron colectados.

Aunque el amplexo interespecifico es un com-
portamiento relativamente raro (Groffen et al,, 2019)
es un evento que se ha reportado en varias partes
del mundo (Sosa-Bartuano et al., 2018). En Panama
existen reportes de amplexo interespecifico de la
especie Smilisca sila con Sachatamia albomaculata
(Barria et al., 2023) y con las especies Strabomantis
bufoniformis y Craugastor fitzingeri (Sosa-Batuano
et al., 2018), siendo estas ultimas también registra-
das en la zona este del Istmo de Panamad, Distrito
de Chepo. La familia Bufonidae es una de las que
mayor cantidad de registros de este tipo presenta
(Hettyey y Pearman, 2003). En el género Rhinella, se
ha reportado amplexo interespecifico entre especies
de este mismo género, como entre R. major y R.
marina (Costa-Campos et al., 2016) y algunos casos
con especies de otros géneros y familias como entre
R. horribilis y Rhinophrynus dorsalis (Javier-Vasquez
et al., 2020), y entre R. marina y Rheohyla miotym-
panum (Flores-Hernandez y Martinez-Coronel,
2014). Algunos autores proponen que los machos del
género Rhinella son pocos selectivos, acercandose
y estableciendo amplexos con cualquier objeto en
movimiento (Pombal Jr. y Haddad, 2005). Nuestro
registro se suma a otros reportes y observaciones
anecddticas que podrian sugerir una selectividad
relativamente baja en especies del género Rhinella
(Halliday, 1980). Sin embargo, se sugieren mas
estudios ecoldgicos y de historia natural sobre este
comportamiento para comprender los factores que
podrian influir en estos eventos, asi como para
evaluar su frecuencia de ocurrencia en la familia
Bufonidae.
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Incilius coniferus (arriba, individuo de menor tamafo realizando el abrazo nupcial) en la Reserva Valle del Mamoni, Distrito de Chepo,
Republica de Panama. A) vista dorsal, B) vista lateral.
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ABSTRACT

The type locality of Liolaemus rosenmanni is corrected, a high Andean lizard from the Atacama
Region, northern Chile, which was originally given at less than 2,000 m asl, in “Pastos Largos,
Chimberos” A mistake, originated by a name coincidence regarding the place-name “Chimberos’.
The truelocality is located more than 3,500 m in the high mountain range, in the area of a mine
of the same name, located between the Pedernales and Maricunga salt flats, Atacama Region.
In addition, new data on the type specimens is provided, and the records and geographical
distribution of the species are reviewed. Its southern distribution limit is established in the
Los Helados sector, Tierra Amarilla commune, about 140 km southeast of the city of Copiap6.

Key Words: Rosenmann’s lizard; Andes Mountains; Puna; Atacama; Distribution.

RESUMEN

Se corrige la localidad tipo de Liolaemus rosenmanni, una lagartija altoandina de la Region de
Atacama, norte de Chile, que fue dada originalmente a menos de 2000 m s.n.m., en “Pastos
Largos, Chimberos”. Un error, originado por un alcance de nombre respecto del topénimo
“Chimberos”. La verdadera localidad, se encuentra a mas de 3500 m en la alta cordillera, en
el drea de una mina del mismo nombre, situada entre los salares de Pedernales y Maricunga,
Region de Atacama. Ademas, se proporciona nueva informacion del material tipo, y se revisan
los registros y distribucion geografica de la especie. Su limite de distribucién sur, se establece
en el sector de Los Helados, comuna de Tierra Amarilla, unos 140 km al sudeste de la ciudad
de Copiapo.

Palabras Claves: Lagartija de Rosenmann; Cordillera de los Andes; Puna; Atacama; Distribucion.

Nuifiez y Navarro (1992) describieron parala cordillera
de Copiap6, norte de Chile, a Liolaemus rosenman-
ni, estableciéndola en base a su tamafio modesto,
escamas dorsales redondeadas, lisas y yuxtapuestas,
con heteronotos, y a su coloracion café con man-
chas pequenas irregulares oscuras. La localidad
tipo original dada por estos autores fue: “Pastos
Largos, Chimberos (26° 54’ S, 69° 55" O; 1964 m
de elevacion)”, Region de Atacama; basados en es-
pecimenes recolectados por Fabian Jaksic y Jaime
Jiménez, en octubre de 1985. Sin embargo, dichas
coordenadas y altura, que caen en un area de pampa
de la Depresion Intermedia, cercano a la antigua

estacion ferroviaria de “Chimberos” (cerca de Inca
de Oro), estan equivocadas. En el mismo trabajo
(Nufez y Navarro, 1992; 61 pp.), los propios auto-
res comentan en su Discusion que: “L. rosenmanni
n. sp. aparece aislado a los alrededores del salar de
Maricunga” Ademads, la especie fue descrita como
cercana al “grupo ruibali sensu Cei 1986, el cual
posee especies que son todas altoandinas. Posterior-
mente, en Nufiez y Galvez (2015), implicitamente
se intentd enmendar la georreferenciacion de esta
localidad, cambiando las coordenadas de “Pastos
Largos” por unas diferentes: 28° 3’ 117 §, 69° 43’
33” O. Estas nuevas coordenadas, para las que no
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anaden ningﬁn comentario, esta vez caen a unos
2380 m s.m.m. (estimado con Google Earth), en el
valle del rio Vizcachas de Pulido (ruta C-535), en
un sector justamente llamado “Pastos Largos” (cerca
del 4rea de influencia de una minera, Caserones).
No obstante, su altitud también relativamente baja
y su lejania con el salar de Maricunga, igualmente
generan incerteza. Con el objeto de aclarar todo esto,
se contactd a uno de los recolectores del material
original, E Jaksic, quien me confirmé que él estuvo
trabajando durante esas fechas por los alrededores de
Maricunga, especificamente en el drea de una mina
llamada “Chimberos”, méas de 160 km al norte del
otro Pastos Largos recién mencionado. Esta mina, se
encuentra ubicada entre los salares de Pedernales y
Maricunga, a mas de 3500 m. Alli, existe otro sector
(un curso natural de agua) llamado “Pastos Largos”
(26°43°9” S, 69° 4’ 52” O). Por lo tanto, la localidad
tipo de L. rosenmanni se corrige y especifica aqui a:
Pastos Largos, mina Chimberos, entre los salares de
Pedernales y Maricunga (26° 43’ 97 S, 69° 4’ 52” O; a
aprox. 3825 m s.n.m.), comuna de Diego de Almagro,
Region de Atacama, norte de Chile.

Por otra parte, Nufiez y Navarro (1992), al
describir a L. rosenmanni, incluyeron como alotipo
un macho de proporciones corporales bastante disi-
miles respecto de la hembra (holotipo), como se ve
en las fotografias presentadas en dicha publicacion.
Pincheira-Donoso y Nuiez (2005), se dieron cuen-
ta de aquello, sugiriendo que éste probablemente
corresponde a L. patriciaiturrae, especie que fue
descrita un ano después de L. rosenmanni, por Nuiez
y Navarro (1993). Sin embargo, no lo confirmaron,
debido a que no pudieron encontrar el espécimen en
cuestion para revisarlo, depositado en la Coleccion
Herpetologica del Departamento de Biologia Celular
y Genética de la Universidad de Chile (DBGUCH
916). No obstante, dicho espécimen, en la presente
revision se encontré dentro de la Coleccién Herpe-
tologica del Museo Nacional de Historia Natural de
Chile (MNHNCL 4176, en Nuiez y Galvez, 2015;
ex DBGUCH), pudiendo confirmarse con seguridad
que pertenece a L. patriciaiturrae (Fig. 1A y 1B). El
resto del material tipo, esta conformado principal-
mente por hembras, pero se hallé6 un macho de la
localidad tipo (Pastos Largos), que se propone aqui
considerar como nuevo alotipo (MNHN 4179; Fig.
1Cy 1D). Este ejemplar, posee 90 escamas alrededor
del medio del cuerpo y cinco poros precloacales (vis-
to con lentes de magnificacién). Su longitud estan-
dar u hocico-cloaca, de sélo 62,0 mm (medida con
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A B

Figura 1. A-B) Alotipo original de Liolaemus rosenmanni,
enmendado a L. patriciaiturrae, vista dorsal y ventral. C-D)
Ejemplar macho de L. rosenmanni de Pastos Largos (MNHN
4179), nuevo alotipo, vista dorsal y ventral. Fotografias: Pablo
A. Gonzalez-Gutiérrez/Museo Nacional de Historia Natural
de Chile.

pie de metro), sugiere que se trata de un individuo
subadulto o juvenil, ya que otros ejemplares machos
revisados de localidades diferentes, llegaron hasta
casi los 80 mm. Ademas, sus poros no se aprecian
totalmente desarrollados.

En la publicacion de descripcion de L. ros-
enmanni, Nunez y Navarro (1992) sugieren una
distribucién restringida a los alrededores del salar
de Maricunga, en la Region de Atacama; pero, como
Nota anexa (al pie de la tltima pagina), mientras el
trabajo estuvo en prensa, adicionaron el campamen-
to La Ola (salar de Pedernales) como limite norte.
De este modo, la continuidad distribucional entre
Maricunga y Pedernales, se aseguraba. Sin embargo,
como se vio antes, lalocalidad tipo “Chimberos, Pas-
tos Largos” se encontraba mal establecida, llevando
a que subsecuentes autores (Pincheira-Donoso y
Nunez, 2005; Valladares, 2011; Troncoso-Palacios,
2014) la senalaran equivocadamente como la loca-
lidad mas austral. De la Colecciéon Herpetoldgica
del Museo Nacional de Historia Natural de Chile,
se realizd una revision de las localidades adscritas a
especimenes de L. rosenmanni, encontrandose que
una hembra (MNHN 3477), recolectada de un sector
denominado “Los Helados”, corresponde realmente
al ejemplar con la localidad mas austral (Fig. 2). En
el catalogo digital (Nufez y Galvez, 2015), aparecen
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Distribucion actualizada de Liolaemus rosenmanni
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Figura 2. Mapa de distribucion actualizado de Liolaemus rosenmanni. Registros validados con especimenes recolectados y coordenadas
bien definidas (Nunez y Galvez, 2015; Abdala et al., 2021), mas la localidad tipo y la localidad mads austral corregidas en este estudio.
Coordenadas en Apéndice I. Producido en ArcGis 10.2 de Esri.
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indicadas unas coordenadas geograficas para ésta
(27° 557337 S, 69° 21’ 23” O), que caen cerca de la
confluencia de los rios Nevado y Pircas Negras, y del
control aduanero Pircas Negras; pero, se investigo
sobre el verdadero lugar al que accedi el recolector,
Juan Carlos Torres-Mura, contactdndome con él,
confirmandome que fue en un valle cordillerano
cercano al cerro Los Helados (28° 15”49 S, 69° 39’
28” O). Se trata de un sector ubicado a alrededor de
3400 m s.n.m., unos 140 km al sudeste de la ciudad
de Copiap6, comuna de Tierra Amarilla, Region de

Atacama. La identidad del ejemplar, determinada
como L. rosenmanni por H. Nufiez (en Nufez y
Galvez, 2015), se corrobord por sus dimensiones,
por su lepidosis de escamas dorsales pequeiias, re-
dondeadas, lisas y yuxtapuestas, con 97 alrededor
del medio del cuerpo, y por su patrén de manchas
dorsales, comparandose con un paratipo (Fig. 3).
Precisar las localidades tipo de las especies,
es una tarea fundamental para poder evaluar con
certeza diversos aspectos de las mismas, como su
biogeografia o su taxonomia. Con este aporte, se

Figura 3. A) Vista dorsal espécimen Liolaemus rosenmanni de Los Helados, MNHN 3477 (hembra). B) Vista dorsal espécimen L. rosenmanni
paratipo MNHN 4177 (hembra). Fotografias: Pablo A. Gonzélez-Gutiérrez/Museo Nacional de Historia Natural de Chile.

fija finalmente de forma segura la ubicacién de la
localidad tipo y se resuelve el drea de extension de
presencia efectiva de L. rosenmanni, descartandose
su ocurrencia a menos de 3000 m de altitud sobre el
nivel del mar, quedando restringida a la puna de la
Region de Atacama, en el norte de Chile.
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Apendice l. Coordenadas de localidades utilizadas en mapa de distribucion actualizado de Liolaemus rosenmanni.

Localidad Coordenadas geograficas Altitud (m.s.n.m) Fuente
26°27 427 S, . [
LaOla 69°% 52° O 3556 Nuiiez y Gélvez (2015)
, 26°30°53” S, . . .
(Tranque) Juncalito 68°51' 53" O 4146 Nunez y Gélvez (2015)
. 26°43°9” S, . .
Pastos Largos (loc. tipo) 69° 4 52” O 3825 Este estudio
Ruta a Maricunga (58 km al oeste de 27°4°48” S,
Laguna Verde) 68°57 19” O 4128 Abdala et al. (2021)
. 27°24°13”S, .
Pantanillo (alrededores) 69° 1’ 36” O 4221 Abdala et al. (2021)
Negro Francisco (refugio Conaf, 27999 10° S
Parque Nacional Nevado Tres oy 4168% Abdala et al. (2021)
69° 1527”7 O
Cruces)
) 27°39° 267 S, . .
Rio Astaburuaga 69° 4’ 50° O 4600 Nunez y Gélvez (2015)
, . 27°50’55” S, L . ,
Rio La Gallina 69° 12° 54” O 3479 Nuilez y Gélvez (2015)
. 27°56°10” S, - ,
Control Pircas Negras 69° 20 36" O 3233 Nunez y Gélvez (2015)
28°15°49” S, . .
Los Helados 69° 39 28” O 3375 Este estudio
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Polychrus gutturosus (Squamata: Polychrotidae): First record

in Olancho, Honduras
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Localities.— Honduras, Olancho Department, Dul-
ce Nombre de Culmi Municipality, Reserva del
Hombre y Biosfera del Rio Platano (RHBRP), Rio
Negro micro-basin (15°09°36.0”N; 85°18'36.0”W,
WGS84, 1000 m a.s.l; Fig. 1). Date of observation:
November 16, 2022, at 16:08 h. Observers: Marcio
Martinez, Jorge F. Vasquez-Romero, Irene San-
chez, and Esmelyn Guzman. We do not collect the
individual however, we deposited the photographs
in the Amphibian and Reptile Diversity Research
Center, University of Texas at Arlington (UTADC
9887).

The individual of Polychrus gutturosus Berthold,
1845 (Fig. 2) presented the following morphome-
tric measurements: Snout-vent length (SVL): 113.
3 mm, tail length: 370.0 mm, total body length: 483.3
mm, head length: 28.00 mm, head width: 16.00 mm,
gular sac: 21 mm, fourth finger length: 11.00 mm,
fourth toe length: 14.00 mm, axilla-elbow length:
20.2 mm, gular scales: 22, vertebral scales: 82, scales
around midbody: 61 and femoral pores: 15 on each
side, and the following proportions: tail length/
SVL:3.27, head length/SVL: 0.24, head length/head
width: 1.75. The measurements and proportions
presented here coincide with those detailed for
males by Antunez-Fonseca et al. (2022) y Koch
et al. (2011) except for the head length/head width
ratio 1.75 versus 1.59.

Comments.— Honduras is the northern
limit of Polycrus gutturosus in its known distri-
bution, occurring from the east to the northwest
of the Atlantic slope, in the departments of Gracias
a Dios, Coldn, Atlantida and Cortés (Solis et al.,
2017; McCranie, 2018; Antiinez-Fonseca et al.,
2022). Regarding its elevational distribution, it
ranges from 10 to 410 m a.s.l. (Antinez-Fonseca
et al. 2022). Most of the records for this species
are found in the protected areas that have yet to be
legally declared Parque Nacional Warunta, Reser-
va Bioldgica Rus Rus, and the declared protected
areas Parque Nacional Pico Bonito (Solis et al.,
2017; McCranie, 2018), and Reserva del Hombre
y Biosfera del Rio Platano recently reported by
Antanez-Fonseca et al. (2022).

The individual was found through direct
observation during a three days and two nights
(November 15-17, 2022) field trip in the Rio Negro
micro-basin for the annual biological monitoring, in
the second day, characterized by being partly cloudy.
The adult male P. gutturosus was seen inactive on
the leaves of a native palm tree Chamaedoria sp.
known in Misquito language as “Sih dusa’, one meter
above the ground and about 20 meters away from
Rio Negro s riverbank. This site is located within
a micro-basin declared in 2005 under the agree-
ment number CH-417-2005, in the buffer zone of

Author for correspondence: cristopher.antunez1994@gmail.com

71



C. A. Antunez-Fonseca et al. — Polychrus gutturosus in Olancho, Honduras

-88°0,0.00” -86°0/0.00” -84°0/0.00”

~

Atlantic Ocean

Legend

i‘z New locality
Previous localities
Limits RHBRP
Ecoregions (Dinerstein et al., 2017)
I Deserts & Xeric Shrublands
I Mangroves
[ Tropical & Subtropical Coniferous Forests
[0 Tropical & Subtropical Dry Broadleaf Forests
Tropical & Subtropical Grasslands, Savannas & Shrublands
I Tropical & Subtropical Moist Broadleaf Forests

Pacific Ocean

75

0
S| N
Figure 1. Map of Honduras showing the localities of Polychrus gutturosus and the boundaries of the Reserva del Hombre y Biosfera
del Rio Platano. The circle represents the previous locality presented by Anttnez-Fonseca et al. (2022) and the white star represents
the new reported locality. We defined the following acronyms that we labeled in white and referred to the protected area: CZ= Cultural

150 km

Zone, NZ= Nuclear Zone, and BZ= Buffer Zone.

the Reserva del Hombre y Biosfera del Rio Platano
(the only site in Honduras declared by UNESCO
-1982- as a Natural World Heritage Site) and is in
the highest elevation zone of the protected area in the
mountain range known as Punta de Piedra (ESNA-
CIFOR, 2013). This micro-basin has an approximate
surface of 621 ha of broadleaf forest and currently
supplies water for a population of approximately
1000 inhabitants (Martinez, 2021).

Based on our literature review we reported the
tirst record of Polycrus gutturosus for the Olancho
Department and for the buffer zone of Reserva del
Hombre y Biosfera del Rio Platano. This is the se-
cond record confirmed for the protected area after
the recently published locality for the core zone of
this protected area (Antunez-Fonseca et al., 2022). In
addition, our record is the one with the highest eleva-
tion for Honduras (1000 m a.s.l.), in relation with the
highest elevation previously recorded (410 m a.s.l.)
by Solis et al. (2017), although the highest known
elevation for this species is 1300 m a.s.l. in the Valle
del Cauca Department, Colombia (Castro-Herrera
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& Vargas-Salinas 2008). Our record fills a gap in the
distribution of this species, located approximately 21
km southwest from the closest record published by
Antunez-Fonseca et al. (2022).

The protected areas of the Atlantic coast seem
to have an important role in maintaining this species,
since it still presents certain forest patches where
P. gutturosus inhabit (e.g., Rodrigues, 2005). The-
refore, its crucial to carry out conservation efforts
to maintain the quality of these habitats given that
there are species, such P. gutturosus, that seem to
be conditioned to inhabit places with high habitat
quality (see Scott et al., 2006; Santos et al., 2008). In
the Reserva del Hombre y Biosfera del Rio Platano,
the main threat is extensive cattle ranching, an acti-
vity that generates the highest level of deforestation
in the protected area, threatening the survival of P
gutturosus and other species that need forest cover.
In addition, we consider that a greater sampling
effort within the forest patches along the distribution
zones of this species increases the possibilities to
encounter more individuals (e.g., Hurlbert, 1971),
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Department, Honduras.

and therefore fill other information gaps as is the case
of the center and west of the Colon Department and
the west of the Atlantida Department, where there
are no records.
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Locality.— Brazil, state of Rio de Janeiro, municipali-
ty of Sao Jodo da Barra, Private Natural Heritage Re-
serve (RPPN) Caruara (21°47°43.97S; 41°02°13.0”W,
WGS84, 6m above sea level). The specimen was
observed crossing a road and subsequently captu-
red by the specialists of the Falco Ambiental team
working in Wildlife Monitoring Program, on Sep-
tember 14, 2022, around 03:00 pm (Authorization
number INEA / LI N° IN050962). The individual
was deposited in the Colegao Herpetoldgica do Norte
Fluminense of the Universidade Estadual do Norte
Fluminense Darcy Ribeiro (CHNF1044).

Comment.— Despite its wide distribution,
occurring in Bolivia and Brazil, Chlorosoma laticeps
(Werner, 1900) has been sparsely documented in the
literature, with few recorded sightings (Navarro-
Cornejo and Gonzales, 2013). In Brazil, the species is
closely associated with the Atlantic Forest domains,
with confirmed records in the states of Espirito Santo
and Minas Gerais, while the record in Santa Catarina
is considered dubious (Nogueira et al., 2019; Costa et
al., 2022). The specimen attributed to Santa Catarina
(holotype) was initially designated as originating
from “Santa Catharina, Brasilien” (Werner, 1900).
However, some authors suggest that this locality
refers to a small village in the city of Juramento, state
of Minas Gerais, also named Santa Catarina, due to
its proximity to another record of the species within
the state of Minas Gerais. (Nogueira et al., 2019;
Costa et al., 2022; Guedes et al., 2023).

The genus Chlorosoma is known to include
three species: C. dunupyana Melo-Sampaio, Passos,
Martins, Jennings, Moura-Leite, Morato, Venegas,
Chavez, Venancio and Souza, 2020, C. laticeps, and C.
viridissimum (Linnaeus, 1758) (Melo-Sampaio et al.,
2020). C.laticeps is a medium-sized South American

snake, characterized by a darkened oral mucosa,
especially in the laryngeal region, distinguishing it
from other congeners; it also has 17 rows of dorsal
scales along the body (Zaher et al., 2008).

Originally described by Werner (1900) based
on a single individual deposited at the Museum fiir
Naturkunde, Berlin, C. laticeps was later redescribed
by Zaher et al. (2008), using the holotype and other
specimens deposited at the Instituto Butantan, Sao
Paulo, and the Museum fiir Naturkunde, Berlin. Its
geographical distribution is disjointed, with one
population found in Bolivia and another in Brazil
(Navarro-Cornejo and Gonzales, 2013).

In Brazil, records are confined to the Atlantic
forest domains in the states of Espirito Santo, Minas
Gerais, and Santa Catarina, with the latter being
attributed to its holotype (Zaher et al., 2008; Guedes
et al., 2023). Here, we present the first record of the
species for the state of Rio de Janeiro, Brazil, within
a private conservation unit.

Throughout 2021 and 2023, we conducted
five campaigns for monitoring herpetofauna in
the Private Reserve of Natural Heritage Caruara, a
conservation unit spanning 4,000 hectares, entirely
located in a Restinga environment in the munici-
pality of Sao Jodo da Barra, state of Rio de Janeiro,
Brazil. The campaigns were part of the Wildlife Mo-
nitoring Program for the Gas Natural A¢u’s (GNA)
Biodiversity Action Plan and the Installation License
of the GNA II Thermoelectric Power Plant. In each
campaign, we sampled nine different areas using
the limited-time active search method, with two
observers covering each area for two hours. The total
sampling effort amounted to 180 hours. During the
monitoring, on September 14, 2022, around 03:00
pm, we encountered an individual of C. laticeps

Author for correspondence: herpeto.nogueira@gmail.com
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crossing one of the access roads within the conser-
vation unit in District of Sdo Jodo da Barra, state of
Rio de Janeiro (21°47°43.97S; 41°02°13.0°W) (Fig.
1). The specimen was collected and deposited in the
Colegao Herpetologica do Norte Fluminense under
the voucher CHNF1044. Tissue samples were stored
in 90% ethanol, and individuals were fixed in a 10%
formalin solution, then preserved in 75% ethanol.
The specimen recorded in this study is an
adult male measuring 772 mm in total length with

a tail length of 301 mm. It possesses a total of 204
ventral scales and 123 subcaudal scales. The count
of dorsal scales decreases along the body, with 20
near the head, 17 in the middle, and 13 near the tail
(Table 1). The male in question has a total length
smaller than the average of the males already co-
llected, while its other measurements (tail length,
and number of ventrals and subcaudals scales) are
close to the average (Table 2). Despite the variation
in the number of scales, the individual recorded by

75\3 New record
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@o-262 ( )832-1152
( )263-536 (1153 — 1499

( )537-831 @>1500

Figure 1. Distribution map of Chlorosoma laticeps. Black dots represent literature records, the red asterisk represents the type locality,
and the yellow star represents our new record for the state of Rio de Janeiro, Brazil.

Table 1. Compilation of morphometric data for Chlorosoma laticeps available in the literature records.

Specimens

Total

Tail

Dorsal scale

Sex Length length Ventrals Subcaudals rows Reference
CHNEF 1044 Male 772 301 204 123 20-17-13 Present study
MZUSP 1389 Male 850 - 218 - 17-14-11 Zaher et al. (2008)
IB 73141 Male 1165 314 212 112 19-17-13 Zaher et al. (2008)
ZMB 69958 Male 1080 295 215 123 19-17-13 Zaher et al. (2008)
FMNH 168003 Male 1081 296 205 113 17-15-13 Zaher et al. (2008)
Iro- Juit n
MNKR 687 Male 1489 382 208 111 17-17-13 Na&n‘;ag; (z'gf;)‘ d
MNKR 2149 Male 1279 340 205 114 17-17-13 Navarro-Cornejo and
Gonzales (2013)
MNKR 3475 Male 1143 308 205 111 17-17-13 Navarro-Cornejo and
Gonzales (2013)
ZMB 15704 Female 1045 295 204 116 19-17-13 Zaher et al. (2008)
IB 7600 Female 1055 293 212 114 19-17-13 Zaher et al. (2008)
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us exhibits all the characteristics described by Zaher
et al. (2008), such as green dorsum and laterally
angulated ventrals, with particular emphasis on the
black mucosa surrounding the larynx and trachea
on the floor of the mouth, a feature absent in all other
species of Chlorosoma (Fig. 2).

This study not only expands the distribution
of C. laticeps to the state of Rio de Janeiro, in an area
approximately 254 km south of Baixo Guandu city,
state of Espirito Santo, which is the closest known
location, but also adds one more record of its presence
in Restinga ecosystems, which are part of the At-
lantic Forest domains. The Atlantic Forest domains
encompass regions with the highest number of
species threatened with extinction in Brazil (IBGE,
2022; Lima et al., 2024). These areas face significant
challenges, especially along the coast, where intense

Cuad. herpetol. 38 (1): 75-78 (2024)

degradation processes have led to substantial habitat
alteration and loss (Rocha et al., 2004).

Several authors have demonstrated similarity
among Atlantic Forest and the Amazon Rainforest
(Santos et al., 2007; Batalha-Filho et al., 2013) as a
result of a past connection between these formations
(Morley, 2000; Ledo and Colli, 2017). This may ex-
plain the disjointed distribution observed in C. laticeps
and its presence in several vegetation types, such as
dry forest areas and transitional zones, between the
Amazon Rainforest and Cerrado, in Bolivia (Zaher
et al., 2008; Navarro-Cornejo & Gonzales, 2013), and
lowland areas of the Atlantic Forest in Brazil (Zaher
et al., 2008; Fraga et al., 2019).

Despite that, due to the low number of speci-
mens observed in both Bolivia and Brazil, and few
specimens deposited in collections, C. laticeps is

Table 2. Summary of mean and standard deviation values, along with minimum and maximum measurements, for seven male individuals

of Chlorosoma laticeps. *(n=6) Missing data from MZUSP 1389.

Total Length* Tail Length Ventrals* Subcaudals
Mean * SD (Min.—Max) 1155.3 £ 196.3 322.5+334 209.7 £ 5.3 114+ 45
(n= 7 males) (850 — 1489) (295 - 382) (205 - 218) (111 -123)

Figure 2. Chlorosoma laticeps (CHNF1044) from RPPN Caruara, municipality of Sdo Joao da Barra, state of Rio de Janeiro, Brazil.
Photo by Carlos Henrique de-Oliveira-Nogueira.
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classified as a rare species and designated as Data
Deficient (DD) in national (ICMBio, 2024) and
international (IUCN, 2024) lists. Further research
into its ecology, behavior, and habitat preferences is
crucial for developing effective conservation strate-
gies (Nogueira and Silveira, 2019).

We highlight that observations of seldom-seen
and understudied species in a Private Natural He-
ritage Reserve underscore the importance of these
protected areas in preserving biodiversity and pro-
viding critical habitats for elusive species, mainly
restinga habitats. This observation in Sdo Jodo da
Barra, Rio de Janeiro, not only contributes valuable
data to the understanding of the distribution but
also underscores the importance of continuous mo-
nitoring and conservation efforts in preserving the
biodiversity of the Atlantic Forest domains.
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