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Un maestro, un amigo, un naturalista: adiés a Gustavo José
Scrocchi Manfrini (1956-2026)

Alejandro R. Giraudo', Fernando Lobo *

! Instituto Nacional de Limnologia, CONICET-UNL, FHUC-UNL. Ciudad Universitaria, CP 3000, Santa
Fe, Argentina.

2 IBIGEO. Instituto de Bio y Geociencias del NOA (CONICET-UNSa), Salta, Argentina.

“El objetivo de la ciencia no es abrir la puerta al saber infinito, sino poner un limite al error infinito.”

De la obra teatral La vida de Galileo, Bertolt Brecht, 1939

Estas palabras resumen sabiamente la importancia Gustavo naci6 el 25 de abril de 1956 en San
de una vida dedicada a la ciencia, como la desa- Miguel de Tucuman. Se form¢ en la Facultad de
rrollada por Gustavo José Scrocchi Manfrini, que Ciencias Naturales de la Universidad Nacional de
fallecio el 26 de julio de 2026 a los 70 afnos, dejando Tucuman (UNT), donde obtuvo, en 1981, la licen-
un enorme vacio en la zoologia y herpetologia ar- ciatura en Ciencias Bioldgicas con orientacion en
gentina, sudamericana y global. Zoologia. En 1987, concluy6 su doctorado sobre

Autor para correspondencia: alejagiraudo@gmail.com
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las serpientes corales (Micrurus) de Argentina,
iniciando una destacada trayectoria en la sistema-
tica de los ofidios neotropicales. Poseedor de una
fuerte vocacion por la biologia y la investigacion,
se destacd desde sus comienzos por ser un bidlogo
de campo, recorriendo ambientes de dificil acceso
y condiciones de trabajo como la Puna, las Yungas,
los Bosques Chaquenos, la Cordillera Andina, la
Patagonia, e incluso de otros paises como la Tariquia,
el Parque Nacional Noel Kempff Mercado en Bolivia
yla Selva Atlantica en Brasil. En sus recorridos Gus-
tavo se caracterizo por su caracter afable y humilde,
desarrollando rdpidamente empatia y amistad con
los baquianos y lugarefos, de quienes valoraba y
capitalizaba sus conocimientos y vivencias.

Desde estudiante (1976) se desempeiié como
Auxiliar Docente en la Facultad de Ciencias Natura-
les de la Universidad Nacional de Tucumdn, donde
lleg6 a ser Jefe de Trabajos Practicos de la Cétedra
de Zoogeografia hasta 1988, sin perder relacién con
la Universidad donde llegé al Honorable Consejo
Directivo como graduado. Entre 1976 y 1980 fue
contratado como Ayudante de Investigacion en el
Programa “Investigaciones de la Fauna del NO Ar-
gentino’, para encargarse del mantenimiento de la
coleccion de Herpetologia de la Fundacion Miguel
Lillo dirigida por el Dr. Raymond Ferdinand Lau-
rent, donde en conjunto con sus amigos Esteban
Lavilla y Enrique Teran, constituyen de los grupos
mas importantes de la herpetologia latinoamericana
y mundial, en cuanto a la generacién de conoci-
mientos de avanzada y a la formacion de decenas
de herpetologos en la Argentina y paises vecinos.
Su trayectoria en la Fundacién Miguel Lillo incluyé
diferentes funciones académicas y administrativas.
Entre 1980 y 1986, fue jefe interino de la Seccién de
Mastozoologia y, posteriormente, profesor adjunto,
asociado y, a partir de 1994, profesor titular en
régimen de dedicacion exclusiva. Ocupé también
el cargo de director de Zoologia en dos periodos,
contribuyendo decisivamente a consolidar a la
Fundacién Miguel Lillo como una de las principales
referencias de la investigacion zooldgica en América
Latina. En 1986 ingres6 como Becario al Consejo
Nacional de Investigaciones Cientificas y Técnicas
(CONICET), y en 1992 ingresa a la Carrera de In-
vestigador donde se desempeno hasta su jubilacion.

En 1981, Gustavo recibi6 una beca del Consejo
Nacional de Desarrollo Cientifico y Tecnolégico
(CNPq) para participar en el Primer Curso Espe-
cial de Sistematica Zooldgica, realizado durante un
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semestre en la Universidad Federal de Sao Carlos,
Sao Paulo, Brasil. Este curso tuvo un impacto muy
importante tanto en su vida profesional como per-
sonal. Gustavo se familiariz6 con las nuevas teorias
en sistematica y fue influenciado por Nelson Papa-
vero sobre las ideas de la escuela de pensamiento
Cladista y las nuevas metodologias de la Sistematica
Filogenética. Al regresar a su pais, Gustavo dictd
numerosos cursos de posgrado, en gran parte de la
Argentina y en Paraguay, difundiendo las ideas de
la Cladistica, entre sus colegas, alumnos y becarios,
que siguieron su obra practicando y ensefiando
Sistematica Filogenética en sus trabajos cientificos
y actividades docentes. Produjo al respecto un libro
fundamental, muy utilizado en la ensefianza univer-
sitaria, “Introduccion a las escuelas de Sistemdtica y
Biogeografia” (Opera Lilloana, 1992), en coautoria
con Eduardo Dominguez. Fue en este curso en Brasil,
donde Gustavo conoci6 a la bidloga Sonia Kretzs-
chmar, originaria de Curitiba, quien se convertiria
en su esposa y compailera para toda la vida. Sonia
actud durante décadas como responsable técnica de
la coleccion herpetoldgica de la Fundacion Miguel
Lillo, un acervo que ambos ayudaron a conservar en
excelentes condiciones, hasta que se transformé en
una de las colecciones mas importante de Latinoa-
meérica conteniendo mas de 100.000 ejemplares de
anfibios y reptiles.

Gustavo establecié estrechas relaciones de
colaboracién con investigadores de Bolivia, Brasil,
Paraguay, México, Estados Unidos y de otros paises,
de las cuales resultaron publicaciones, proyectos
conjuntos e importantes iniciativas de formacion de
investigadores en toda la region. Desemped, asi, un
papel esencial en el desarrollo y la consolidacion de
la herpetologia latinoamericana. En consecuencia,
su produccion cientifica es vasta y diversificada con
mas de 120 trabajos en revistas cientificas inclu-
yendo numerosos trabajos sobre reptiles y anfibios
(incluyendo la descripcion de nuevas especies para
la ciencia), y al inicio de su carrera también sobre
mamiferos, con especial énfasis en la sistematica,
la morfologia y la distribucion de las serpientes.
Publicé también 20 libros o capitulos de libros entre
los que merecen destacarse “Serpientes del noroeste
argentino” (Fundacion Miguel Lillo, 2006), en cola-
boracién con Juan Carlos Moreta y Sonia Kretzsch-
mar, con una ediciéon ampliada en 2023 adicionando
a Maria Paula Cabrera y Juan Carlos Stazzonelli.
Se destaca ademas una obra indispensable, “Las
lagartijas de la familia Liolaemidae: sistemdtica, dis-
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Campana en la region Chaquefia en el ano 1985. De izquierda a derecha: Pepe Langone, Marissa Fabrezi, Ueso Montero, Gustavo
Scrocchi y Esteban Lavilla.

tribucion e historia natural de una de las familias de
vertebrados mds diversas del cono sur de Sudamérica’,
de la cual fue uno de los editores junto con Cristian
Abdala, Alejandro Laspiur, Romina Semhan, Pablo
Valladares y el segundo de los autores este aporte.
Su involucramiento con la comunidad cientifi-
ca también se di6 a través de una intensa actuacion
institucional. Gustavo tuvo un papel fundamental en
el desarrollo de la Asociacion Herpetoldgica Argen-
tina (AHA), ya que se encontraba entre los jovenes
herpetdlogos que, en mayo de 1977, participaron
del VII Congreso Latinoamericano de Zoologia
en Tucuman, y se relacionaron con los destacados
herpetdlogos de la época, entre ellos el Dr. Laurent,
su maestro y primer presidente de la AHA, fundada
el 8 de septiembre de 1982. En 1987 estuvo entre
los mentores y organizadores del ler Congreso
Latinoamericano y ler Congreso Argentino de
Herpetologia en Tucuman. Gustavo Scrocchi fue el
segundo presidente de la AHA entre 1993 y 2001.
Impulsé la revista Cuadernos de Herpetologia de la
AHA, donde fue co-editor entre 1998 y 2001. Fue
asimismo miembro de comités editoriales y revisor

de publicaciones periddicas nacionales e internacio-
nales en herpetologia.

Sin dudas, su mayor legado fue la activa for-
macién de nuevas generaciones de investigadores.
Gustavo dirigié mas de una docena de tesistas de gra-
do y doctorales, ademas de acompanar la carrera de
becarios e investigadores vinculados al CONICET.
Muchos de aquellos que tuvieron el privilegio de ser
orientados por él ocupan hoy posiciones destacadas
en investigacion y docencia, y dan continuidad a su
obra cientifica y al compromiso con la herpetologia
latinoamericana que él ayudoé a construir.

Haciendo gala de un sentido del humor inigua-
lable, decia que era un excelente “Orquidiota” cuan-
do mostraba orgullosamente su admirable coleccién
de orquideas, que cultivd con mucha dedicacién en
su patio durante décadas, una expresiéon mas de su
vinculo intimo con la naturaleza, que siempre am6
y procuré comprender.

Quienes tuvimos el privilegio de conocerlo
guardaremos para siempre el recuerdo de un gran
amigo, marcado por la sencillez, el buen humor y la
disposicion incondicional para ayudar. Generoso al
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compartir sus conocimientos, Gustavo estuvo pro-
fundamente comprometido con la ciencia y con la
educacién publica. Su vision humanista y progresista
lo llevd, a lo largo de toda su vida, a defender con
tirmeza las causas que consideraba justas.

Su partida deja un vacio irreparable entre fa-
miliares y amigos, y representa una pérdida inmensa
parala zoologia latinoamericana. Su obra, sin embar-
go, permanece viva en todos lo que lo conocieron,
en cada estudiante que ayudo a formar y en cada
pagina escrita a lo largo de su vida tan fecunda. Su
legado continta igualmente a través de su querida
familia: su esposa, Sonia; sus hijas, Marina y Victo-
ria; sus nietas, Elena y Olivia; y su hermano, Pablo.
A todos ellos, expresamos nuestros mas profundos
sentimientos y solidaridad.

Entre quienes tuvimos el honor de compartir
muchos momentos y viajes de campo contigo Gus-
tavo, nos parece escuchar en tu tonada y dialecto
tucumano, que tanto te caracterizd: jHey chango,
hagamos un asado y después seguimos pillando
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bichos!. Atin resuena en el laboratorio.. .el carifioso:
iehhh pendejoooo, hacete unos mates!.

Con su partida, la herpetologia argentina y
latinoamericana pierde no solo a uno de sus zoélogos
mas dedicados, sino también a un maestro generoso,
cuya influencia marcé la formacién de sucesivas
generaciones de investigadores. El fue responsable
de la formacion de gran parte de los herpetélogos
argentinos que hoy desempefian un papel académico
en su pais. Cientifico incansable, Gustavo construyd
una trayectoria de gran amplitud, que se extendid
desde la sistematica de serpientes y lagartos hasta la
conservacion de la biodiversidad sudamericana. Su
legado permanece tanto en la solidez y relevancia de
su produccidn cientifica como en las innumerables
personas a las que orientd, acogio e inspird a lo largo
de su vida.

iHasta siempre, Gustavo!, ojala sepamos honrar
el hermoso y fecundo camino que abriste y nos
ensefiaste a seguir.
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ABSTRACT

Changes in seasonal richness and abundance, as well as changes associated with habitat use
and vegetation formations of reptiles, were analyzed in response to the 2010 flowering desert
(DF) event in the Atacama Region, Chile. Richness increased from four to eight species when
comparing periods before and after the DF. Liolaemus atacamensis and L. nigromaculatus were
the most frequent and abundant species, followed by Callopistes maculatus and L. platei. Total
abundance also increased during the post-event period (mainly in spring and summer), but
with seasonal variations depending on the species, and with high variability across all of them.
Thus, L. platei and C. maculatus were recorded at only one station in the pre-event period (25%
frequency), and this increased to four stations in the post-event period (80% frequency); for
both species, there was a significant increase in abundance in the post-DF period compared to
the pre-DF period. The use of habitats by reptiles diversified in the post-DF period compared
to the pre-DF period. In scrub and scrub with succulents habitats, the richness and abundance
of reptiles increased in the post-DF stage compared to the pre-DF stage, as did in areas devoid
of vegetation, while species appeared in grasslands. In the case of presence in DF formations,
greater richness was observed for all post-DF seasons compared to pre-DF seasons.

Key words: Abundance; ENSO; Habitats; Lizards.

RESUMEN

Se analizaron los cambios en riqueza y abundancia estacional, y los cambios asociados a uso
de habitats y formaciones vegetacionales de los reptiles, ante el evento de desierto florido
(DF) de 2010, en la Regién de Atacama, Chile. La riqueza aumento de cuatro a ocho especies,
comparando periodos previos y posteriores a DE. Liolaemus atacamensis y L. nigromaculatus
fueron las especies mas frecuentes y abundantes, seguidas por Callopistes maculatusy L. platei.
La abundancia total también aument6 en el periodo post evento (principalmente en primavera
y verano), pero desfasado estacionalmente, dependiendo de las especies, y con alta variaciéon
en todas ellas. Asi, L. platei y C. maculatus s6lo se registraron en una estacion en pre evento
(frecuencia de 25%), y aumentaron a cuatro estaciones en post evento (80% de frecuencia), y
en ambas hay aumento significativo de su abundancia en postDF que en preDEF. En cuanto al
uso de habitats por los reptiles, éste se diversifico en el periodo post DF en relacién al preDFE. En
el habitat de matorral y matorral con suculentas, la riqueza y abundancia de reptiles aumenta
en etapa postDF a la preDF, al igual que en las dreas desprovistas de vegetacion, mientras que
aparece la presencia de especies en el herbazal. En el caso de la presencia en formaciones de
DE, se observa mayor riqueza para todas las estaciones postDF en relacion a preDE.

Palabras claves: Abundancia; El Nifio; ENSO; Habitats; Lagartijas.

Autor para correspondencia: jorgeemellaavila@vtr.net
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S. Marambio N. & J. Mella A. - Reptiles en desierto florido

Introduccion

La region de Atacama es una zona de transicion
entre el norte grande, extremadamente arido, y el
norte chico de Chile, semi-arido. Squeo et al. (2008a)
caracteriza esta region por sus altas temperaturas y
con ciclos diurnos muy marcados, con influencia
del mar que da lugar a intensas neblinas costeras
las que decrecen hacia el interior de la region, salvo
en valles y zonas cultivadas, y sus bajas precipitacio-
nes concentradas en los meses de invierno, las que
aumentan durante los eventos de El Nifo (ENSO,
Lima et al. 1999).

En esta region ocurre un fendmeno donde
existe un desarrollo inusual y explosivo de plantas
herbaceas efimeras y algunas especies lefiosas, deno-
minado desierto florido, que ocurre en afios cuando
la precipitacion acumulada es suficiente o se presenta
un Gnico evento de lluvia que supera los 20 mm (Ar-
mesto et al. 1993, Chavez et al. 2019), debido a que
el elemento limitante es la precipitacion (He et al.
2017). Posterior alas lluvias, la germinacién ocurre
dentro de un mes y la maxima floraciéon en dos me-
ses (Armesto et al. 1993). La riqueza de hierbas y el
banco de semillas aumenta marcadamente durante
los periodos ENSO (Jaksic 2001), lo que representa
un aumento notable en la disponibilidad de recursos
para las redes troficas locales (Gutiérrez 2008).

Existen pocos estudios donde se analice la res-
puesta de la fauna al fendmeno del desierto florido
y/o alos eventos ENSO que, como ya se ha estable-
cido, se encuentran fuertemente relacionados. En
artropodos, Cepeda-Pizarro et al. (2005) mostraron
un incremento en la mayoria de los taxas registrados,
en la composicion del ensamble de taxa dominantes
y entre tipo de habitats durante el evento ENSO del
afio 1997. Por su parte, Vidal et al. (2011) estudiaron
la termorregulacion en la interaccién depredador-
presa durante el desierto florido de 2002 en la region
de Atacama, el tinico estudio que incluye reptiles. En
aves, se ha determinado que durante los afitos ENSO
este grupo alcanza su nivel maximo en cuanto a di-
versidad y densidad, lo que se explica por un aumen-
to de la produccion primaria (recursos vegetales) y
secundaria (principalmente artrépodos, Jaksic 2001,
Jaksic & Lazo 1999). En cuanto a mamiferos (grupo
con mas estudios), Meserve et al. (1995) observaron
un aumento retardado de la abundancia con relacién
al evento ENSO de 1991-1992 en el parque nacional
Fray Jorge, y el éxito de captura de pequefios mamife-
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ros aumento de 10% (previo al evento), a ser mayor a
un 80%, donde la respuesta fue heterogénea entre las
especies presentes, posiblemente relacionada a cada
tipo de alimentacion y su biologia reproductiva. Por
otra parte, Lima et al. (1999) establecieron que la
ocurrencia de un rapido crecimiento de la poblacién
de roedores se relacionaba estadisticamente con
el nivel de precipitaciones dentro del mismo afio,
mientras que Jaksic (2001) también sugiere que el
aumento de la abundancia de roedores ocurre con
un retraso de seis meses con respecto a las lluvias,
y asimismo, el aumento de los depredadores tiene
una respuesta con retraso de un afio con respecto al
aumento de pequefios mamiferos, y dicho aumento
es una combinacion entre la reproduccion in-situ y
la inmigracion. Asi, en general, se han documentado
respuestas de aumento de riqueza y abundancia de ar-
trépodos, aves y micromamiferos, pero se desconocen
antecedentes de la eventual respuesta de los reptiles.

En el afo 2010 se produjo un evento del desier-
to florido en la Region de Atacama, caracterizado por
ser de mediana intensidad acumulativa, consideran-
do el periodo desde 1983 a 2012. Comenzé en mayo
y se prolong6 por 165 dias, con su maxima actividad
el 7 de julio (Chavez et al. 2019); esto reafirma lo
observado por Armesto et al. (1993) considerando
que durante este afio las precipitaciones de mayor
intensidad fueron a mediados de mayo, acumulando
entre 12,8 y 32 mm por estacion de mediciéon (DGA
2019).

En base a los antecedentes mencionados, el
objetivo de este estudio fue analizar la variacion de
la riqueza y abundancia del ensamble de reptiles, al
evento del desierto florido ocurrido el afio 2010 en
la Region de Atacama (en adelante DF). Es esperable
que, al igual como ocurre con otros grupos de ver-
tebrados (aves y mamiferos), tanto la riqueza como
la abundancia de reptiles aumenten como conse-
cuencia del evento de desierto florido en la region.

Materiales y métodos

El area de estudio se encuentra en el desierto de
Atacama, en la region de Atacama, Norte de Chile,
abarcando desde Caldera, rodeando la ciudad de
Copiapd, y cruzando en algunos sectores el Valle
del Rio Copiapd. La altitud varia desde el nivel del
mar hasta los 2.400 m s.n.m., abarcando 110 Km de
poniente a oriente.

La vegetacion del area de estudio incluye las
formaciones matorral desértico y matorral desértico



interior, incluyendo los pisos Matorral desértico
mediterraneo costero de Heliotropium floridum y
Atriplex clivicola, Matorral desértico mediterraneo
interior de Skytanthus acutus - Atriplex deserticola
y Matorral bajo desértico tropical-mediterraneo an-
dino de Atriplex imbricata (de acuerdo a Luebert &
Pliscoft 2017). Durante los afios secos la vegetacion
de estos pisos esta casi completamente ausente (salvo
las especies dominantes), mientras que en los anos
lluviosos se observa gran cantidad de plantas herba-
ceas y arbustos renovados (Luebert & Pliscoff 2017).
La ausencia de vegetacion durante los afios secos se
debe a la latencia de plantas anuales y gedfitas bajo
el suelo, como semillas o bulbos, indetectables hasta
que emergen luego de las lluvias (Vidiella ef al. 1999).

El muestreo se realiz6 en el marco del Estudio
de Impacto Ambiental (EIA) “Optimizacién Pro-
yecto Minero Cerro Casale” de la Compaiia Minera
Casale (2011), con nueve campanas estacionales,
entre otofio 2009 a otofio 2011.

Para este estudio se consideré como unidades
geograficas de estudio los ambientes cartograficos
o habitats de fauna (en adelante habitats), definidos
con informacion acumulativa de todas las campa-
nas de terreno, resultando en: drea desprovista de
vegetacion, drea urbana y/o industrial, herbazal,
humedal, matorral, matorral arborescente, matorral
con suculentas y terreno agricola (Tabla 1).

Para el caso de area desprovista de vegetacion
y herbazal, la superficie es variable dependiendo
de la presencia/ausencia de desierto florido (ver
Apéndice).

Las formaciones de desierto florido se defi-
nieron como tal por encontrarse dentro del Sitio
Prioritario oficial Desierto Florido (Squeo et al.
2008b), y, fuera de él, aquellas formaciones de her-
bazales o matorrales con flora caracteristica como
Cristaria spp., Cistanthe longiscapa, Argylia radiata,
Skytanthus acutus, y Nolana spp., entre otras.

El muestreo fue estratificado (Mateucci y Col-
ma 1982) con respecto a los habitats, y se realizaron
muestreos estacionales para reptiles (799 transectos
totales, incluyendo réplicas estacionales, detalles en
Tabla 1).

Los transectos fueron recorridos pedestres de
200 m x 20 m (Crump & Scott 1994, Jaeger 1994,
De la Maza & Bonacic 2014), con busqueda activa
entre las 9:00 y las 19:00 hrs. Para cada transecto,
se anotd el numero de ejemplares registrados de
cada especie. Todas las eventuales capturas fueron
autorizadas por el Servicio Agricola y Ganadero.
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El nimero de transectos realizados por habitats
(incluyendo réplicas estacionales) fue obviamente
diferenciado, y asociado a su superficie, de modo
de ser representativo. Asi, el matorral tuvo la mayor
cantidad de transectos (488), seguido por el mato-
rral con suculentas (128), y el area desprovista de
vegetacion (92), mientras que los hébitats menos
muestreados fueron el drea urbana (4), el humedal
(8) y el terreno agricola (16; Tabla 1).

Para propdsitos comparativos, se separaron
las estaciones en dos grupos: uno en el periodo pre
Desierto Florido (preDF en adelante), con cuatro
muestreos estacionales, entre otofio 2009 a verano
2010 (con 164 transectos), y la otra en el periodo post
Desierto Florido (postDF en adelante), con cinco
muestreos estacionales, entre otofio 2010 (inicio de
DF) a otofio 2011 (con 640 transectos).

Con el fin de analizar la variacion de la dis-
ponibilidad de habitats con vegetacion del desierto
florido durante los afios muestreados, se utilizaron
los indices EVI (Enhanced Vegetation Index) y
NDVI (Normalized Difference Vegetation Index),
ambos indices previamente exitosos en la deteccion
de la variacion de la vegetacion en desierto florido
para la region de Atacama (He et al. 2017, Chavez
et al. 2019).

La respuesta de los reptiles al desierto florido
fue evaluada segun la composicién taxonodmica,
riqueza y abundancia. La riqueza fue definida como
el nimero total de especies registradas, y fue compa-
rada en relacion a la estacidon muestreada, el habitat
y la presencia/ausencia en formaciones de desierto
florido. La abundancia fue estimada como el numero
de individuos/ntimero de transectos, y nuevamente
se realizd el analisis por estacion muestreada, habitat
y la presencia/ausencia en formaciones de desierto
florido, considerando tinicamente las especies mas
frecuentes y abundantes durante el periodo de
muestreo. Para comparar los valores de riqueza y
abundancia en ambos periodos (pre y post DF),
se utilizaron las pruebas no paramétricas de U de
Mann Withney y H de Kruskal-Wallis, con a = 0,05
(programa Past 4).

Resultados

Analisis Estacional

La riqueza total del ensamble de reptiles en el area
de estudio fue de ocho especies (Tabla 2). Se observa
que en otono 2009 y entre las campanas invierno
2010 a otofo 2011 se obtuvieron los mayores valores
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Tabla 1. Descripcion de cada habitat con el nimero de transectos realizados para reptiles (incluyendo réplicas estacionales).

HABITAT

DESCRIPCION

TRANSECTOS REPTILES

Area desprovista de vegetaciéon

Area urbana y/o industrial

Herbazal

Humedal

Matorral

Matorral arborescente

Matorral con suculentas

Terreno agricola

Ambiente con cubierta vegetal nula o individuos aislados con
cobertura < 1%.

Ciudades, pueblos, caserios, instalaciones industriales y/o
suelos removidos por maquinaria pesada.

Domina la cobertura herbacea y la cobertura arbustiva es < 5%,
las suculentas también pueden aparecer como dominantes o
con cobertura > 5%.

Espejo de agua rodeado de vegetacion.

Tipo bioldgico arbéreo es < 5%, el arbustivo entre 5% y 75%,
y el herbaceo entre 0y 100%.

Matorral con drboles > 2 m de altura en que la cobertura ar-

borea esta entre 5y 10%, el tipo biolégico arbustivo entre 5y

100%, y el herbaceo entre 0 y 100%. También se consideran el
estrato arbdreo tiene cobertura de copas > 10%.

Presencia de suculentas > 5% y la cobertura arbustiva esta
entre 5% y 100%.

Zonas que al momento de realizar el levantamiento cartogra-
fico estaban siendo utilizadas en la fruticultura.

92

28

4388

35

128

16

de abundancia y riqueza, en tanto que en verano
2010 se registraron los menores valores para ambos
parametros. Liolaemus atacamensis (Miiller & Hell-
mich 1933) y Liolaemus nigromaculatus (Wiegmann
1834) fueron las especies de reptiles mas frecuentes
y abundantes en todas las estaciones, seguidas
por Callopistes maculatus (Gravenhorst 1838) y
Liolaemus platei (Werner 1898), presentes en las
estaciones otofio 2009 y entre las campaiias invierno
2010y otofo 2011. Las especies restantes, Liolaemus
juanortizi (Young-Downey & Moreno 1992), Liolae-
mus velosoi (Ortiz 1987), Microlophus atacamensis
(Donoso-Barros, 1966) y Philodryas chamissonis
(Wiegmann 1834), fueron avistadas sdlo de forma
ocasional (Tabla 2), por lo que su abundancia no
sera analizada en detalle.

En el periodo pre desierto florido (PreDF) se
observaron entre dos a cuatro especies por estacion,
mientras que en el periodo post desierto florido
(PostDF) la riqueza aumentd hasta el doble (con dos
a seis especies por estacion, aunque como se indicd,
cuatro especies con abundancias muy bajas, Tabla
2). En promedio, la riqueza de preDF fue de 2,50
* 1,00 (media + DS) y en postDF la riqueza fue de
4,40 + 1,52, con diferencia significativa entre ambos
periodos (U = 48400, p = 0,049).

En relacion a la abundancia total (con alta
variacion entre periodos y especies), en PreDF ésta
vario entre 0,19 ind/transecto (verano 2010) a 0,97
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ind/transecto (otofio 2009), mientras que en PostDF,
oscil6 entre 0,58 ind/transecto (otofio 2010) a 0,94
ind/transecto (otofio 2011; Tabla 2). En promedio,
la abundancia del periodo PreDF fue de 0,61 + 0,33
(media + DS) y en postDF fue de 0,76 + 0,15, con
una tendencia a una diferencia (marginalmente no
significativa) entre ambos periodos (U = 48399, p =
0,052). Sin embargo, al comparar las distintas esta-
ciones, se observan mayores diferencias: en otofo e
invierno preDF, los valores son mayores a los de las
mismas estaciones en postDE. En primavera preDF
(2009) la abundancia fue de 0,75 ind/transecto,
aumentando en primavera postDF a 0,88 ind/tran-
secto, diferencia mas acentuada adn en verano, con
valores de 0,19 ind/transecto en preDF y de 0,69 ind/
transecto en postDF (aumento de casi cuatro veces;
Tabla 2).

Analizando los cambios independientemente
para cada especie (todas con alta variacion), C. ma-
culatus en el periodo preDF sélo se registro en la es-
tacion de otofio 2009 (25% de frecuencia estacional),
con una abundancia media (0,15 ind/transecto),
mientras que en postDF se registré en cuatro estacio-
nes (con una frecuencia estacional de 80%), con un
maximo en primavera 2010 (con 0,34 ind/transecto)
y un minimo en otofio 2011 (con 0,04 ind/transecto;
Tabla 2), y existe una diferencia significativa entre
ambos periodos, siendo mayor en postDF (0,13 +
0,47; media + DS) que en PreDF (0,04 + 0,22; H =
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Tabla 2. Abundancia (N° de individuos/transecto) y riqueza de reptiles por estacion (desierto florido en linea roja).

ESPECIE OT09 INO9 PRO9 VE10 : OT10 IN10 PR10 VE11 OT11
I

Callopistes maculatus 0,15 | 0,06 0,34 0,10 0,04

Liolaemus atacamensis 0,05 0,50 0,40 0,02 0,40 0,08 0,09 0,38 0,67

Liolaemus nigmmaculatus 0,28 0,47 0,35 0,17 : 0,18 0,37 0,40 0,11 0,22

Liolaemus juanortizi | 0,01

Liolaemus platei 0,03 | 0,21 0,05 0,10 0,01

Liolaemus velosoi 0,01

Microlophus atacamensis : 0,02

Philodryas chamissonis | 0,01

ABUNDANCIA TOTAL 0,51 0,97 0,75 0,19 0,58 0,73 0,88 0,69 0,94

RIQUEZA TOTAL 4 2 2 2 ! 2 5 5 6 4

1,53; p = 0,009). En el caso de L. atacamensis (pre-
sente en todas las estaciones, por lo que su frecuencia
estacional es 100%), en preDF su abundancia fue
minima en verano 2010 (con 0,02 ind/transecto) y
maéxima en invierno 2009 (con 0,50 ind/transecto),
en tanto que en postDF su abundancia vari6 entre
un minimo de 0,08 ind/transecto (invierno 2010) a
un méaximo de 0,67 ind/transecto (otofio 2011; Tabla
2). Para L. atacamensis, no hay diferencia significa-
tiva entre ambos periodos (H = 0,17; p = 0,46), con
una media de 0,24 + 0,89 en preDE y 0,33 + 1,49 en
postDE Para L. nigromaculatus (también presente en
todas las estaciones), en preDF su abundancia fue
minima en verano 2010 (con 0,17 ind/transecto) y
maéxima en invierno 2009 (con 0,47 ind/transecto),
en tanto que en postDF su abundancia vari6 entre
un minimo de 0,11 ind/transecto(verano 2011) a
un maximo de 0,40 ind/transecto (primavera 2010;
Tabla 2). Tampoco hay diferencia significativa en la
abundancia de L. nigromaculatus entre ambos pe-
riodos (H =0,71; p = 0,09), con una media de 0,32 +
0,98 en preDE y 0,26 + 1,33 en postDE. Finalmente,
L. platei en preDF solo se registr6 en otofio 2009
(25% de frecuencia estacional), con una baja abun-
dancia (0,03 ind/transecto), en tanto que en postDF
se observo en cuatro estaciones (80% de frecuencia),
con un minimo de 0,01 ind/transecto (otofio 2011)
a un maximo de 0,21 ind/transecto (invierno 2010;
Tabla 2). Liolaemus platei mostré mayor abundancia
significativa en PostDF (0,08 + 0,40) que en preDF
(0,01 + 0,08; H = 0,70; p = 0,01).

En resumen, de las cuatro especies analizadas
en detalle, todas presentan una alta variacion numé-
rica en sus abundancias, y dos de ellas (C. maculatus
y L. platei), muestran una mayor frecuencia y una

mayor abundancia significativa en postDF que en
preDE

Riqueza por habitats y formaciones del DF
Existen diferencias de manera previa y posterior al
DF en cuanto a la riqueza acumulada de reptiles por
habitat y su presencia en formaciones de DF (Fig.
1). El unico habitat con presencia de reptiles en
todas las estaciones es matorral, y en este habitat la
riqueza aumenta en la etapa postDF en comparacion
a preDE, salvo en el caso del otofo 2010 (Fig. 1). En
el habitat area desprovista de vegetacion se observa
un aumento en la riqueza para la mayor parte de las
estaciones postDE, al igual que en matorral con su-
culentas para las ultimas tres estaciones (primavera
2010 a otofio 2011). Los habitats humedal y herbazal
s6lo son ocupados posterior al DF con valores bajos
de riqueza, mientras que para los habitats restantes
se observan variaciones de menor relevancia (Fig.
1). En el caso de la presencia en formaciones de DF,
se observa mayor riqueza para todas las estaciones
postDF en relacion a preDF (Fig. 1).

Abundancia por habitats y formaciones del DF

Para C. maculatus y L. platei se observa presencia
durante las mismas estaciones (otofio 2009, y desde
invierno 2010 a otofio 2011; Fig. 2). Sin embargo,
los maximos de abundancias de cada especie se
dan con una estacion de diferencia, primavera 2010
para C. maculatus (Fig. 2) e invierno 2010 para L.
platei (Fig. 2). C. maculatus estuvo presente s6lo en
matorral en preDE mientras que se registr6 en los
siete habitats disponibles durante post DFE, incluyen-
do dos nuevos habitats para los reptiles de la zona:
herbazales y humedales, y en este ultimo tuvo la
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Figura 1. Riqueza acumulada de reptiles por habitat (izquierda) y abundancia en formacion de desierto florido versus otras formaciones

(derecha); desierto florido en linea roja..

mayor abundancia en primavera 2010 y verano 2011
(Fig. 2). Destaca también la abundancia en terreno
agricola en invierno 2010 y primavera 2010 (Fig.
2). Su abundancia fue mayor en formaciones de DF
durante en otoflo 2009 y primavera 2010 (Fig. 2). Por
su parte, L. platei estuvo presente s6lo en matorral en
preDE y se registro en cinco habitats durante postDF,
destacando invierno 2010, con una abundancia siete
veces mayor en el matorral arborescente frente a
terreno agricola, el segundo habitat donde fue mas
abundante (Fig. 2). Durante primavera 2010 ocupa
unicamente el matorral, mientras que para otofo
2011 soélo se registré en matorral con suculentas
(aunque3 en ambas con baja abundancia; Fig. 2). Su
abundancia en formaciones de DF fue menor parala
mayoria de las estaciones, salvo verano 2011 (Fig. 3).

Liolaemus atacamensis y Liolaemus nigromacu-
latus se encuentran presentes en todas las estaciones
muestreadas. El uso de los hdbitats en ambas espe-
cies fue variable, sin embargo, ambas especies son
abundantes en el herbazal para algunas estaciones
postDE mientras que no fueron observadas en dicho
habitat en preDF (Fig. 2). El habitat de matorral con
suculentas también tiene mas abundancia en postDF
que en preDF para ambas especies (Fig. 2). L. ataca-
mensis es mas abundante en formaciones de desierto
florido para las estaciones postDF, salvo primavera
2010, y preDF también es mds abundante en este
tipo de formaciones para invierno 2009 (Fig. 2). En
el caso de L. nigromaculatus se registra mas en area
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desprovista de vegetacion en preDF que en postDF
(Fig. 2). Finalmente, L. nigromaculatus es marcada-
mente mds abundante en las otras formaciones (no
de desierto florido) para todas las estaciones, tanto
en preDF como en postDF (Fig. 3).

Discusion y Conclusiones

La respuesta del ensamble de reptiles al evento de
desierto florido de 2010 fue una mayor abundancia
y riqueza (dado por Callopistes maculatus y Lio-
laemus platei), ademds de un cambio en el uso de
habitat y/o formaciones de desierto florido, desde
invierno 2010 hasta fines del muestreo. Estos in-
crementos de riqueza y abundancia concuerdan
con la respuesta de invertebrados (como los artré-
podos, Cepeda-Pizarro et al. 2005), y vertebrados,
como las aves (Jaksic & Lazo 1999, Jaksic 2001) y
los micromamiferos (Meserve et al. 1995). Estos
cambios muestran la estrecha relacion entre los
distintos niveles troficos, sobre todo en estos am-
bientes normalmente desérticos, donde un rapido
aumento de la productividad primaria (vegetacion,
como hierbas y plantas efimeras, producto de las
lluvias), determina un subsecuente incremento de
los productores secundarios (herbivoros), como
los polinivoros (artropodos) y granivoros (algunas
aves y micromamiferos), y luego de los productores
terciarios, como los insectivoros (reptiles y algunas
aves), aunque con diferentes desfases temporales,
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y aun dentro de los distintas clases, con respuestas
especie-especificas (Jaksic 2001, Cepeda-Pizarro et
al. 2005, Vidal et al. 2011).

Destaca la respuesta de las especies Liolaemus
nigromaculatus, Callopistes maculatus y Liolaemus
platei, las dos altimas practicamente ausentes
previo al evento; con un desfase en los maximos
de abundancia, estacion subsiguiente para las dos
primeras y estacion siguiente para la ultima. Por
su parte, la abundancia de L. atacamensis fue muy
variable e irregular entre las estaciones y entre los
distintos afnos muestreados, por lo que es necesario
un estudio mas detallado sobre esta especie, para
analizar si estas variaciones en su abundancia tienen
relacion al efecto del desierto florido o se deben a
otros factores; asi, su maximo al ano siguiente po-
dria deberse a un conjunto de factores relacionados
indirectamente con el evento, como la disminucién
de la competencia al disminuir la abundancia de las
otras especies de reptiles presentes.

La respuesta de aumento de abundancia de
reptiles se mantiene hasta fines del muestreo, lo que
indicaria una prolongacién de al menos un afo. sin
embargo, es necesario un muestreo mas prolongado
con el fin de evidenciar cuanto tiempo se prolongan
los efectos, idealmente durante un afio con evento
de desierto florido seguido de uno con ausencia del
mismo. En este sentido, el DF de 2010 fue inusual,

ya que existio un evento de DF previo, en invierno
2008, y un evento posterior de gran intensidad en
invierno 2011 (Chavez et al. 2019). La prolongacién
de un ano en reptiles podria explicar la riqueza
en otonlo 2009 que, a pesar de encontrarse previo
al evento del desierto florido 2010, tuvo valores
similares a otofio 2011, probablemente debido al
evento de invierno de 2008, al cual todavia estaria
respondiendo favorablemente.

Se observaron cambios (con muy alta varia-
cioén) en las abundancias por habitat para todos los
reptiles, ademas la estacién con maxima abundancia
coincide con la estacién con mayor diversificacion en
el uso de habitat. Destaca, ademas, la ocupacion de
dos nuevos habitats durante el periodo de respuesta
positiva al evento de desierto florido: humedal y
herbazal. Este cambio en herbazal se explica debido
a que permanecio en latencia en 2009, mientras que,
durante el maximo del DF la superficie con cobertura
vegetal aumento entre 4 y 16 veces (dependiendo
del indice en consideracion, ver Apéndice), ofre-
ciendo una mayor disponibilidad de recursos. Las
especies de reptiles mas frecuentes y abundantes en
herbazal fueron Liolaemus atacamensis y L. nigro-
maculatus, aunque no simultaneamente, seguida
de Callopistes maculatus. No sélo en herbazal se
observa un desfase en su uso, también en matorral
arborescente y con suculentas, lo que sugiere una
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utilizacion diferenciada de los distintos recursos
que los habitats proveen durante la evolucién del
desierto florido. Se debe considerar que, si bien el
maximo de floracion ocurre a los dos meses para la
mayoria de las especies, algunas especies anuales y
gedfitas contindan floreciendo hasta cinco meses
después (Vidiella et al. 1999). Por otra parte, el
humedal sélo fue ocupado por C. maculatus en las
estaciones de primavera 2010 y verano 2011. Este
tipo de humedal corresponde a una vega preandina
a 1.845 m s.n.m., con gran diversidad de insectos y
aves, ademas de ser un punto de reproduccion del
anfibio Rhinella sp. (Fitzinger 1826). Posiblemente,
la gran diversidad de potenciales presas, como los
tenebrionidos, en particular del género Gyriosomus,
con alta abundancia en periodos del desierto florido
(Vidal et al. 2011), haya contribuido al uso de este
hébitat por C. maculatus.

Finalmente, al analizar la riqueza y abundan-
cia de reptiles en formaciones de desierto florido
versus otras formaciones, se observa una marcada
diferencia en la preferencia del tipo de formacién.
Destaca la marcada preferencia de L. nigromaculatus
a formaciones de desierto florido durante todo el
periodo de muestreo, mientras que L. platei pare-
ciera hacer justo lo contrario. La diferenciacion de
uso de habitats y su asociacion con las formaciones
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del DF en reptiles sugieren un nicho distinto para
todas las especies, debido, posiblemente, a la ventaja
diferenciada que cada especie puede obtener de la
evolucion del desierto florido debido a su biologia
reproductiva, su tipo de dieta e interacciones con
competidores y depredadores (Meserve et al. 1995;
Holmgren et al. 2006).

Este estudio aporta con antecedentes inéditos
sobre la respuesta de reptiles a eventos de ENSO, y se
requieren de otros muestreos y analisis de mediano
a largo plazo (uno a dos afios pre y post evento),
para tener una vision mas completa de la relacion
de este grupo de vertebrados con la ocurrencia de
estos eventos climaticos, los que pareciera ocurriran
cada vez mas frecuentemente.
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APENDICEI

Dependiendo de la presencia o ausencia de desierto florido,
una misma unidad cartografica, ya sea de drea desprovista
de vegetacion (ADV) y/o herbazal, pudo variar no sélo en
cobertura, sino que también en la descripcion del habitat. Es
decir, algunos herbazales aparentaban ser ADV durante los
afios con ausencia de desierto florido y sélo fueron reconocidos
como tal en su presencia.

Mediante los valores promedio de EVI y NDVI para cada
poligono de ambos habitats se definieron umbrales de
floracion con valores 0,06 en EVIy 0,09 en NDVT utilizando la
herramienta Estadisticas de zona en QGIS (QGIS Development
Team 2019). Ambos indices utilizados con éxito para detectar
florecimiento en desierto florido para la regién de Atacama en
Heetal. (2017) y Chavez et al. (2019), sin embargo, los umbrales
utilizados no se ajustaron al area de estudio, probablemente por
la escala utilizada en ambas publicaciones (varias regiones) y
debido a que el rea de estudio no se ubica en la zona de maxima
expresion de floracion (observacion de los resultados de Chavez
et al. 2019).

En la Figura 4 se observa que los indices EVI y NDVI se
comportaron de modo similar para todas las campanas,
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asimismo la superficie de muestreo de ADV y herbazal coinciden
en gran medida con los indices para el aiio de desierto florido,
mayor expresion de la vegetacion durante el muestreo. En el
ano 2009 la superficie de herbazal fue menor que 315 Ha para
ambos indices mientras ADV fue mayor a 11.000 Ha, luego,
durante el desierto florido en 2010, la superficie de herbazal
aumento aproximadamente en 1.000 Ha, disminuyendo el ADV
en el mismo orden; finalmente, en el afio 2011 la situacion se

revierte, aunque los valores de herbazal son atin mas bajos
que en 2009. Las diferencias entre los afios sin desierto florido
posiblemente se deban a las fechas de las imagenes utilizadas
en el analisis, primavera en 2009 y otofio en 2011, sin embargo,
estas diferencias no son relevantes al momento de esbozar el
comportamiento de ambos ambientes en presencia y ausencia
del fendmeno del desierto florido.
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ABSTRACT

Snakes possess a complete eye and share similarities with other reptiles, although they present
features such as the spectacle that replaces the movable eyelid. They also exhibit interspecific
variations in eye size, and spectacle and corneal thickness associated with lifestyle and diel
activity. We compared ocular morphology in two nocturnal dipsadine species, the fossorial
Atractus crassicaudatus and the arboreal Sibon nebulatus, using histological analyses to examine
for lifestyle-associated differences. A. crassicaudatus has smaller eyes than S. nebulatus, as well as
a thinner spectacle and cornea, a very small to absent anterior chamber, a subspherical lens, and
thin retinal nuclear layers. S. nebulatus has a larger eye, thicker spectacle and cornea, a distinct
anterior chamber, a spherical lens, and thick retinal nuclear layers. The suite of characters in
A. crassicaudatus is consistent with reduced reliance on vision in a fossorial context, whereas
S. nebulatus exhibits traits compatible with enhanced visual capacity in an arboreal setting. We
conclude that dipsadine snakes exhibit morphological variations in the eye, possibly associated
with lifestyle, as observed here between a fossorial and an arboreal species.

Key words: Eyeball; Habitat; Natural History; Morphology; Serpentes.

RESUMEN

Las serpientes poseen un ojo completo y comparten similitudes con otros reptiles, aunque
presentan rasgos como la escama ocular que reemplaza al parpado mévil. También exhiben
variaciones interespecificas en el tamafio del ojo, y en el grosor de la escama ocular y la cérnea,
asociadas con el modo de vida y la actividad. Comparamos la morfologia ocular en dos espe-
cies nocturnas de dipsadinos, la fosorial Atractus crassicaudatus y la arboricola Sibon nebulatus,
mediante analisis histolégicos para examinar diferencias asociadas con el modo de vida. A.
crassicaudatus tiene ojos mas pequeios que S. nebulatus, asi como una escama ocular y una
cornea mas delgadas, una camara anterior muy pequeia o ausente, una lente subesférica, y
capas nucleares retinianas delgadas. S. nebulatus tiene un ojo mas grande, una escama ocular
y una cérnea mas gruesas, una camara anterior distintiva, una lente esférica, y capas nucleares
retinianas gruesas. El conjunto de caracteres en A. crassicaudatus es consistente con una menor
dependencia de la visién en un contexto fosorial, mientras que S. nebulatus exhibe rasgos
compatibles con una capacidad visual mejorada en un entorno arboricola. Concluimos que las
serpientes dipsadinas exhiben variaciones morfoldgicas en el ojo, posiblemente asociadas con
el modo de vida, como se observo aqui entre una especie fosorial y una arboricola.

Palabras claves: Globo ocular; Habitat; Historia natural; Morfologia; Serpentes.

Author for correspondence: jbravogo@unal.edu.co
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Introduction

The reptilian eye shares the general bauplan of
vertebrates and shows relatively modest intergroup
variation (Walls, 1942; Wyneken, 2012). Typically,
reptiles possess movable eyelids, a cornea, anterior
chamber, pupil, iris, posterior chamber (together
with the anterior chamber filled with aqueous hu-
mor), lens, vitreous chamber (with vitreous humor),
and retina (Walls, 1942; Underwood, 1970).

Snake eyes differ in two major ways. First, they
are externally covered by an immobile, transparent
spectacle formed embryologically by fusion of the
eyelids (Walls, 1942; Bellairs & Underwood, 1951;
Underwood, 1970; Sivak, 1977; Da Silva et al., 2014,
2015a, 2015b, 2017). This structure is thought to
have evolved to provide protection against external
abrasion, consistent with a fossorial origin of snakes
(Walls, 1940, 1942; Da Silva et al., 2014, 2017).
Second, accommodation is achieved primarily by
iris-driven pressure on the vitreous humor that
translates the lens anteroposteriorly (Sivak, 1977),
rather than by ciliary muscle deformation of the
lens as in most other reptiles (Underwood, 1970;
Caprette et al., 2004). Notably, snakes also lack the
scleral ossicles/cartilage present in several other
lepidosaurs; because this scleral skeleton normally
provides the rigid support needed for ciliary-driven
lens deformation, its absence is thought to be me-
chanically linked to the reliance on lens translation
rather than lens-shape change for accommodation
(Walls, 1942; Underwood, 1970).

Ocular morphology varies with natural history,
including lifestyle and diel activity (Brischoux et
al., 2010; Foureaux et al., 2010; Liu et al., 2012; Da
Silva et al., 2017, 2019; Huang et al., 2022). Across
14 families (including Colubridae), nocturnal spe-
cies tend to have smaller eyes than diurnal species;
fossorial taxa have smaller eyes than taxa with other
lifestyles; and terrestrial and arboreal species have
thinner spectacles than aquatic and fossorial taxa
(Da Silva et al., 2017, 2019).

Internal ocular structures also vary. Typhlops, a
fossorial genus, has reduced eyes with a thick spec-
tacle, a rudimentary cornea, and a fused iris—ciliary
body complex and lacks an anterior chamber (Fou-
reaux et al., 2010). Retinal organization also varies
with ecology: fossorial and nocturnal lineages (Ani-
liidae, Leptotyphlopidae, Typhlopidae, Uropeltidae)
often have rod-only retinas, whereas some diurnal
colubrids have cone-only retinas; arboreal Boidae
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and Colubridae can have duplex retinas with rods
and cones (Walls, 1940; Underwood, 1970; Caprette,
2005; Hauzman et al., 2014, 2017; Hauzman, 2020).

The Dipsadinae, the most diverse snake subfa-
mily within Colubridae, provide a useful model for
exploring such axes of variation, as they are widely
distributed in the Americas, found in different
ecosystems, and vary in lifestyle and activity patterns
(Pandelis et al., 2023; Uetz et al., 2025). Here, we
compare ocular anatomy in two nocturnal dipsa-
dines that differ markedly in their natural history.
Atractus crassicaudatus is a fossorial predator that
actively forages for earthworms and other soft-bo-
died invertebrates low in root thickets, under rocks,
and in other fossorial environments, whereas Sibon
nebulatus is an arboreal snail specialist that searches
for gastropods in vegetation (Paternina-Cruz & Ca-
pera, 2017; Pazmifio-Otamendi, 2020). We assessed
whether the contrasting lifestyles of these species are
associated with differences in eye structure. Insights
from such comparisons can illuminate the evolution
of snake visual systems.

Materials and methods

We examined six eyes in total: three from A. crassi-
caudatus and three from S. nebulatus, derived from
two individuals per species. Both A. crassicaudatus
specimens and one S. nebulatus specimen are housed
in the Laboratorio de Biologia Animal, Departamen-
to de Biologia, Universidad Nacional de Colombia,
Sede Bogotd; these specimens were donated by
collectors who found them dead. The second S.
nebulatus specimen is ICN-R-14219, a preserved
museum specimen from the Reptile Collection of
the Instituto de Ciencias Naturales, Universidad
Nacional de Colombia, Sede Bogota. All specimens
were previously fixed in formalin and preserved in
70% ethanol.

Eye removal followed species-specific proce-
dures. Initial attempts to excise the eye directly in A.
crassicaudatus consistently resulted in detachment
of the spectacle; therefore, a ~5 x 5 mm block en-
compassing the eye, skin, muscles, and bones was
extracted to preserve this structure. In S. nebulatus,
direct eye excision was possible by tracing the orbital
contour with a dissecting needle to incise the integu-
ment. Next, a fine-tipped forceps was introduced at
the middle-posterior region of the orbit, advanced
to the innermost part of the skull, and gentle force
was applied to excise the eye.



Each eye was fixed in 10% formaldehyde for
24 h, and then post-fixed in 4% formaldehyde + 2%
glutaraldehyde for 24 h (Caprette, 2005). Samples
were sent to the Laboratorio de Patologia Veterina-
ria, Facultad de Medicina Veterinaria, Universidad
Nacional de Colombia, Sede Bogota for hema-
toxylin-eosin histology.

The heads and eyes of the snakes were pho-
tographed on graph paper with a Zeiss Stemi 305
stereomicroscope, diameters were measured in Ima-
ge] (v1.54, x64), and snout-vent length (SVL) was
measured using a flexible measuring tape. Eye size
was defined as the total globe diameter after removal.
All other measurements were made perpendicular
to the spectacle surface and were reported as means
of five readings per structure, which were obtai-
ned from images captured on a Nexcope NE-300
microscope using ImageView (v4.11.23945, x64).
Axial and equatorial lens diameters were measured
along two axes defined relative to the globe, with

Cuad. herpetol. 40 (2): 155-164 (2026)

the axial direction running from the spectacle to
the optic nerve through the center of the eye, and
the equatorial direction perpendicular to the axial
direction in the dorsoventral plane.

Histological terminology follows Caprette
(2005), Underwood (1970), Walls (1940, 1942), and
Wyneken (2012). Figures depict the highest-quality
sections from one individual per species (left eye for
A. crassicaudatus; right eye for S. nebulatus, speci-
men ICN-R-14219). We first describe A. crassicau-
datus and then highlight differences in S. nebulatus.

Results

Histological features of the eye in Atractus cras-
sicaudatus

Atractus crassicaudatus has a subspherical eye
measuring 1.73 + 0.21 mm in diameter (Fig. 1A).
Key structures are summarized below to emphasize
species-specific features.

A)

Figure 1. Structural diagram of the eye of Atractus crassicaudatus (A) and Sibon nebulatus (B). Abbreviations: Ach - anterior chamber;
Cb - ciliary body; Cho - choroid; Cor - cornea; Iri - iris; Len - lens; Ret — retina; Scl - sclera; Spc — spectacle; Sss — sub-spectacular space.

The spectacle

The spectacle in A. crassicaudatus is shallowly
curved, 33.0 £ 0.38 um thick, and comprises three
layers: outer epithelium (Oe), stroma (Str), and in-
ner epithelium (Ine; Fig. 2A). The outer epithelium
includes a germinal layer of squamous cells with
granular, basophilic oval nuclei; a second squamous
layer with less conspicuous nuclei; and an external,
thick acellular keratin layer (Q), which was detached
in two large blocks during sectioning. The stroma
consists of 4-7 uniform, thin collagen lamellae with
interspersed fibroblasts (Fib) bearing elongated

basophilic nuclei and occasional blood vessels. The
inner epithelium is a simple squamous layer with
inconspicuous, elongated nuclei that borders the
sub-spectacular space separating the spectacle from
the cornea (Fig. 1A).

The cornea

In A. crassicaudatus, the cornea lies close to the
lens; the anterior chamber between the cornea and
lens is therefore absent (Figs. 1A, 2C). The cornea is
25.8 = 1.12 pum thick and includes an outer corneal
epithelium (Oec) and corneal stroma/substance
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Figure 2. Cross-sections of the spectacle in A. crassicaudatus (A; scale bar = 10 um) and S. nebulatus (B; scale bar = 25 um), and of
the cornea in A. crassicaudatus (C; scale bar = 7 pm) and S. nebulatus (D; scale bar = 10 um). All sections stained with hematoxylin
and eosin, 1000x. Abbreviations: Ach - anterior chamber; Cs — corneal substance; Fib — fibroblasts; Ine - inner epithelium; Len - lens;
Oe - outer epithelium; Oec - outer corneal epithelium; Q - keratin layer; Str — stroma. The arrow indicates the direction of light entry.
*In S. nebulatus, the keratin layer detached from the rest of the spectacle epithelium.

(Cs). The Oec is a simple squamous epithelium
with fine, elongated nuclei. The corneal substance
comprises 6-12 lamellae oriented parallel to the
surface and showing gentle undulation; waviness
increases toward the equator, forming an S-shaped
pattern (Fig. 2C), with elongated fibroblast nuclei
between lamellae.

Ciliary body, choroid, and sclera

The ciliary body (Cb) and iris (Iri) form a coupled
iris—ciliary complex situated between the cornea
(Cor) and lens (L; Figs. 1A, 3). The iris is heavily
pigmented and vascularized. Peripherally, the sclera
(Scl) constitutes the outer coat with 5-8 homoge-
neous lamellae bounded internally and externally
by pigmented layers; it is thick near the ciliary body,
thins equatorially, then thickens posteriorly. The
choroid (Cho), between the retina (R) and sclera, is
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a thin, loose, vascular layer with external pigmen-
tation, scattered fibroblasts, and rounded lacunae

(Fig. 3).

The lens

The lens is subspherical (Figs. 1A, 4A) with an
axial diameter of 752 + 21.3 pm and an equatorial
diameter of 882 + 25.1 um. It comprises the lens
capsule (Lcap), subcapsular epithelium (Sube), and
lens fiber layer (Lfib). The acellular, homogeneous
capsule bounds the lens. Anteriorly, the subcapsular
epithelium is tall, columnar, pseudostratified, with
round basophilic nuclei situated mid-apically (Fig.
4C). Toward the equator, the epithelium grades
from simple cuboidal to simple squamous and
then disappears. Internally, the fiber layer consists
of concentric, smooth lamellae forming a uniform
structure. The apparent empty space within the lens



Figure 3. Cross-section of the eye of Atractus crassicaudatus (he-
matoxylin and eosin, 400x). Scale bar = 50 pm. Abbreviations:
Cb - ciliary body; Cho - choroid; Cor - cornea; Iri — iris; L — lens;
R - retina; Scl - sclera; Spc — spectacle; Sss — sub-spectacular
space. The arrow indicates the direction of light entry.

(Fig. 4A) is a technical artifact produced during
histological processing.

The retina

The retina of A. crassicaudatus is 91.2 + 7.75 pm
thick (Fig. 1A) and comprises, from the vitreal to the
scleral side: ganglion cell layer (Gcl), inner plexiform
layer (PLxi), inner nuclear layer (Inl), outer plexiform
layer (PIxo), outer nuclear layer (Onl), and the pho-
toreceptor layer (Phr; Fig. 5A). The Inlis 20.7 £ 2.77
pm (4-7 rows of nuclei), and the Onl is 5.25 + 1.61
pm (1-2 rows).

The Phr contains small single cones (Ssc),
large single cones (Lsc), and rods (Rod; Fig. 5C).
Both cone types have oval inner segments wider
than their outer segments, with a short myoid; Ssc
have smaller inner and outer segments. Cone outer
segments contact the pigmented layer, and no oil
droplets were observed in the cone photoreceptors.
Rods have a small, slightly globose inner segment
and a long, thin outer segment.

Histological features of the eye in Sibon nebulatus
S. nebulatus has a spherical eye (Fig. 1B) measuring
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4.47 +0.18 mm (Table 1). Differences relative to A.
crassicaudatus are summarized below.

The spectacle is 82.4 + 5.27 um thick (Fig. 2B;
Table 1); in all sections, the keratin layer detached
from the outer epithelium (Fig. 2B). The cornea
is 46.8 + 1.45 um thick, and lies farther from the
lens owing to the presence of a distinct anterior
chamber (Ach; Figs. 1, 2D). The corneal substance
has 17-22 lamellae (Fig. 2D; Table 1). The sclera
comprises 10-15 lamellae. Due to tissue quality,
the ciliary body (Cb), iris (Iri), and choroid (Cho)
were not clearly resolved. The lens (L) is large and
spherical, with axial and equatorial diameters of
1905 + 45.3 um and 1918 + 54.9 um, respectively
(Figs. 1B, 4B; Table 1). The retina (R) is thick (238
+25.7 um), with 6-8 rows of nuclei in both Inl and
Onl (Fig. 5B; Table 1). Small and large single cones
(Ssc, Lsc) have an extremely long myoid followed by
a globose ellipsoid, and a thin outer segment (Ous).
Structures compatible with double cones (Dc) were
also observed, although their identity could not be
unequivocally confirmed using light microscopy.
Rods have short inner segments and long outer seg-
ments approaching, but not contacting, cone inner
segments; thus, rod outer segments do not reach the
pigmented layer (Pig; Fig. 5D).

Discussion

Overall, A. crassicaudatus and S. nebulatus share the
canonical organization of the snake eye and showed
no detectable intraspecific anatomical variation.
Nonetheless, several structures differed in size and
thickness (spectacle, cornea, lens, retina), consistent
with lifestyle-linked divergence.

Eye diameter was markedly smaller in A.
crassicaudatus than in S. nebulatus, both in absolute
(1.73 £ 0.21 vs. 4.47 + 0.18 mm,; Table 1) and rela-
tive terms (0.143 vs. 0.281: Table 1), matching the
broader pattern of smaller eyes in fossorial species
and larger eyes in arboreal species (Liu et al., 2012;
Da Silva et al., 2017). Larger eyes admit more pho-
tons (Martin, 1993), potentially aiding foraging and
predator detection. Fossorial dipsadines likely rely
more on chemosensory and tactile cues and face
predominantly overhead predation risk (Weaver &
Kardong, 2010), whereas arboreal species may bene-
fit from vision to detect prey and threats approaching
from multiple directions (Lillywhite & Henderson,
1993; Senter, 1999).

The characteristics of the spectacle of the
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Figure 4. Eyes of (A) Atractus crassicaudatus (40x; scale bar = 200 um) and (B) Sibon nebulatus (40x; scale bar = 500 pm), hema-
toxylin and eosin. (C) Close-up of A. crassicaudatus lens layers (100x; scale bar = 50 um). Abbreviations: Cor — cornea; Len - lens;
Lcap - lens capsule; Lfib - lens fibers; Ret — retina; Spc — spectacle; Sss — sub-spectacular space; Sube — subcapsular epithelium. The

arrow indicates the direction of light entry.

dipsadines in our study were consistent with those
observed in previous studies (Da Silva et al., 2014,
2015a, 2015b). Absolute spectacle thickness was
lower in A. crassicaudatus (33.0 um) than in S. ne-
bulatus (82.4 um), but the relative value (thickness/
eye size) was slightly higher in A. crassicaudatus
(19.075 vs. 18.434). Da Silva et al. (2017) reported
that fossorial species have a greater relative thickness
of the spectacle compared with arboreal species, and
even species with other lifestyles. Our findings are
consistent with this pattern, indicating that fossorial
snakes tend to possess relatively thicker spectacles
than arboreal taxa, presumably reflecting higher pro-
tective demands (Walls, 1940; Da Silva et al., 2017).

The characteristics of the cornea of the dipsa-
dines in our study were also consistent with those
observed in previous studies (Pchelyakov, 1981; Da
Silva et al., 2019). However, differences in thickness
were found, as S. nebulatus presents a thicker cornea
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than A. crassicaudatus in absolute terms (46.8 +
1.45 pm vs. 25.8 + 1.12 pm). This pattern has been
reported in snakes based on relative values, where
arboreal species exhibit a thicker cornea compared
to species with other lifestyles (Da Silva et al., 2019).
However, this was not observed in A. crassicaudatus
and S. nebulatus (Table 1). Future studies are needed
to explore how lifestyle influences corneal variation
across a broader diversity of dipsadines, as well as
clarify the functional role of the cornea.

The reptilian eye, like that of other vertebrates,
typically possesses an anterior chamber between the
cornea, iris, and lens, which contains aqueous humor
(Wyneken, 2012). In the present study, a distinct
anterior chamber was observed in S. nebulatus, whe-
reas A. crassicaudatus lacked this space entirely. The
absence of an anterior chamber in A. crassicaudatus
has also been reported in other fossorial organisms,
such as blind snakes (Typhlops) and amphisbaenians
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Figure 5. Retinas of (A) Atractus crassicaudatus (400x; scale bar = 15 um) and (B) Sibon nebulatus (100x; scale bar = 30 um), hema-

By ¥ -‘-'i -

toxylin and eosin. Photoreceptors at higher magnification in (C) A. crassicaudatus and (D) S. nebulatus (1000x; scale bar = 10 um).
Abbreviations: Cho - choroid; Dc - double cone; Gcl - ganglion cell layer; Inl - inner nuclear layer; Ins — inner segment; Lim - limiting
membrane; Lsc - large single cone; Onl - outer nuclear layer; Ous - outer segment; Phr — photoreceptor layer; Pig — pigmented layer;
Plxi - inner plexiform layer; Plxo - outer plexiform layer; Rod - rod; Ssc - small single cone. The arrow indicates direction of light entry.

(Foureaux et al., 2010). In contrast, the presence of
an anterior chamber in S. nebulatus is consistent with
visual evidence from cranial imagery published by
Zaher et al. (2014), in which a clear separation bet-
ween the cornea and lens can be observed, although
ocular anatomy was not the focus of that study. The
lack of aqueous humor associated with the absence
of this chamber may reduce light refraction through
the eye. Such a condition may reflect the reduced
reliance on vision that characterizes many fossorial
vertebrates, where subterranean environments im-
pose low-light conditions and favor the reduction
or simplification of visual structures (Walls, 1942).
However, because our observations are based on
preserved specimens and histological sections, the
apparent absence of the anterior chamber should be
interpreted with caution. Tissue fixation, dehydra-
tion, sectioning, and mounting can cause shrinkage

or distortion of soft ocular tissues, potentially re-
ducing the size of the anterior chamber. Although
the anterior chamber was absent in all examined
specimens of A. crassicaudatus, future studies using
fresh material or in vivo imaging techniques will
be necessary to determine whether this condition
represents a true anatomical feature or is partially
influenced by tissue processing.

Lens shape differed in A. crassicaudatus (subs-
pherical) and S. nebulatus (spherical). Both lens
shapes have been observed in various snake species,
including in species in the family Colubridae (Walls,
1940; Sivak, 1977; Foureaux et al., 2010). Spherical
lenses may increase refractive power (Sivak, 1977)
but can introduce spherical aberrations (Caprette,
2005; Mouy, 2024). Thus, A. crassicaudatus may
experience less accommodative distortion despite
lower lens power, whereas S. nebulatus may attain
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Table 1. Main qualitative and quantitative differences in the eye between Atractus crassicaudatus and Sibon nebulatus. *Relative thickness
of the structure, calculated as absolute thickness divided by eye size. **Relative eye size, calculated as total eye size divided by head size.

Difference Structure Measurement A. crassicaudatus S. nebulatus
Qualitative Eye Eye shape Subspherical Spherical
Anterior chamber Presence/absence Absent Present
Lens Lens shape Subspherical Spherical
Quantitative Body SVL (mm) 285 + 24 536 + 57
Head Head size (mm) 12.07 + 0.87 1592 + 1.06
Eye Total eye size (mm) 1.73 £ 0.21 447 +0.18
Relative eye size 0.143** 0.281**
Spectacle Total spectacle thickness 33.0 £0.38 82.4+£527
(pm)
Relative spectacle thic- 19.075% 18.434*
kness
Cornea Total corneal thickness 258 +1.12 46.8 + 1.45
(pm)
Relative corneal thic- 14.913* 10.470*
kness
Lens Axial diameter (um) 752 +21.3 1905 + 45.3
Equatorial diameter 882 +25.1 1918 + 54.9
(um)
Retina Total retinal thickness 91.2+7.75 238 £25.7
(Hm)
Inner nuclear layer thic- 20.7 £2.77 46.0 £ 1.75
kness (um)
Inner nuclear layer row 4-7 6-8
Outer nuclear layer thic- 5.25+1.61 43.0+£2.36
kness (um)
Outer nuclear layer row 1-2 6-8

greater power at the cost of greater vulnerability
to spherical aberrations. Direct measurements of
refractive indices and power are needed to eva-
luate these trade-offs. The difference in lens shape
should also be interpreted with caution. Because all
specimens in our study were collected post-mortem,
differences in lens shape might stem from differential
axial shrinkage, which would disproportionately affect
smaller-eyed species such as A. crassicaudatus com-
pared with S. nebulatus. In our sections, the eye of A.
crassicaudatus (Fig. 4A) appeared more compressed
axially compared with that of S. nebulatus (Fig. 4B).
The retinal characteristics were consistent with
those observed in various other snakes (Caprette,
2005; Hauzman et al., 2014, 2017; Hauzman, 2020).
The photoreceptors observed in both species were
generally consistent with the types described by
Underwood (1970). However, because their iden-
tification was based solely on light microscopy, the
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presence of double cones in S. nebulatus could not
be unequivocally confirmed. The two species differed
markedly in the thickness of the outer nuclear layer
(Onl), which was thin (1-2 rows) in A. crassicauda-
tus and thick (6-8 rows) in S. nebulatus (Table 1). The
Onl houses the nuclei of photoreceptors; therefore,
a thicker Onl generally reflects a greater number of
photoreceptors, greater photoreceptor convergen-
ce, and increased photosensitivity under dim-light
conditions (Hauzman et al., 2017). Accordingly,
the thick Onl observed in S. nebulatus is consistent
with previous studies for 11 nocturnal colubrids and
may facilitate the detection of prey and predators in
vegetation at night (Hauzman et al., 2017; Hauzman,
2020). In contrast, despite also being nocturnal, A.
crassicaudatus exhibited a remarkably thin Onl. This
finding is inconsistent with the greater Onl thickness
observed in nocturnal versus diurnal colubrids
reported in Hauzman et al. (2017). However, this



finding appears consistent with quantitative retinal
data reported by Hauzman (2014) for the congeneric
Atractus reticulatus, which differed markedly from
other nocturnal dipsadines examined, such as Dipsas
bucephala, Oxyrhopus guibei, and Sibynomorphus
mikanii. Specifically, A. reticulatus displayed the
lowest mean photoreceptor density and rod density
among all nocturnal species, a photoreceptor-to-
ganglion cell convergence ratio below that of any
other nocturnal species, and a ganglion cell density
within the range of diurnal species (Hauzman,
2014). These data suggest that a reduced Onl may
be characteristic of the genus Atractus rather than
an anomaly of a single species, and that the thin Onl
we observed in A. crassicaudatus reflects a retinal
organization shaped by its fossorial ecology rather
than diel activity alone. As a fossorial species, A.
crassicaudatus likely relies less on visual information
and more on chemical and tactile cues while moving
and foraging underground, where light availability
is extremely limited (Walls, 1940). In contrast, the
arboreal S. nebulatus depends on vision to navigate
vegetation and detect prey under nocturnal light
conditions, where a rod-dense retina would remain
advantageous. These observations suggest that reti-
nal organization may vary with lifestyle, in addition
to diel activity, and this axis of variation deserves
further investigation.

Conclusion

In sum, we explored the anatomical features of the
eye in two nocturnal species of dipsadine snakes
with different lifestyles. These species share an
overall ocular blueprint similar to that of other
vertebrates (Wyneken, 2012) with little interspe-
cific variation (Walls, 1942; Underwood, 1970) yet
differ predictably in multiple traits associated with
fossorial versus arboreal habits. A. crassicaudatus
has a small eye, a thin cornea, a subspherical lens,
and a thin outer layer of nuclei in the retina, features
likely associated with a fossorial lifestyle. S. nebulatus
has a large eye, a thick cornea, a spherical lens, and
a thick outer layer of nuclei in the retina, features
associated with an arboreal lifestyle. In conclusion,
there are differences in eye anatomy among snake
species of the family Colubridae, particularly within
Dipsadinae, which may be associated with variation
in their natural history, such as their lifestyle. This
study highlights the need for additional studies that
integrate morphological, ecological, functional, and
evolutionary approaches.
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ABSTRACT

Several snake species with broad geographic distributions tend to exhibit less concerning con-
servation statuses when assessed at large spatial scales. However, when evaluated at a regional
scale, a markedly more concerning scenario may emerge. In this context, we updated the
regional distribution map of Lachesis rhombeata and Bothrops bilineatus, encompassing the
state of Minas Gerais in southeastern Brazil. Although new areas of occurrence were identified
for both species, available records remain scarce, indicating that they are rare within the state.
Moreover, a substantial proportion of the records is historical, and many of the localities where
these records were obtained no longer provide suitable ecological conditions for the persistence
of these species. Considering this evidence, we suggest that both species face a critical conserva-
tion scenario at the state level.

doi: 10.31017/CdH.2026.(2026-01)

Key Words: Wallacean Shortfall; Snakes; Atlantic Forest Bushmaster; Green Jararaca; Conser-
vation.

Updating species occurrence data is essential for
addressing knowledge gaps in biodiversity and
reducing the Wallacean shortfall, that is the lack of
information about geographic distribution of species
(Hortal et al., 2015). In this context, new records pro-
vide valuable insights for identifying priority areas
for conservation (Smith et al., 2014; Assis et al., 2024)
and for protecting specific taxonomic groups (e.g.,
Roberto and Loebmann, 2016). For snakes, such data
have already contributed to the development of more
comprehensive and accurate distribution maps,

serving as a crucial tool for understanding patterns
and informing conservation strategies (Guedes et
al., 2014; Moura et al., 2017; Nogueira et al., 2019).

Several species of South American snakes
exhibit a broad geographic distribution, spanning
extensive areas within a single biome and, in some
cases, extending across multiple biomes (Nogueira et
al., 2019). For many of these species, comprehensive
assessment suggests a conservation status of least
concern (Gutiérrez-Céardenas et al., 2021; Silveira
et al., 2021; Catenazzi et al., 2021). However, when

Author for correspondence: frmelo@ufv.br
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evaluated at a regional scale, a more concerning
scenario emerges. This is the case for the Atlantic
Bushmaster Lachesis rhombeata (Wied, 1824) and
Green Jararaca Bothrops bilineatus (Wied-Neuwied,
1821) (Squamata, Viperidae). While both species
occur in the Atlantic Forest of southeastern and nor-
theastern Brazil, only B. bilineatus currently presents
abroader distribution that also includes the Amazon
rainforest (Nogueira et al., 2019).

The snake B. bilineatus is predominantly arbo-
real, being found active on vegetation at night and
resting on this substrate during the day (Turci et
al., 2009; Fonseca et al., 2021). Its green coloration
provides effective camouflage within the vegetation
canopy (Argolo, 2004; Campbell and Lamar, 2004).
In the Atlantic Forest, the species attains a maximum
total length of 90 centimeters (Argolo, 2004), with
females typically reaching larger body sizes than
males (Campbell and Lamar, 2004). Its prey includes
amphibians, reptiles, and mammals (Venegas et al.,
2019), and both adults and juveniles may employ
caudal luring while hunting (Fonseca et al., 2019).

Regarding the South American bushmaster,
this taxon has historically been treated under a bro-
ader taxonomic concept. It was formerly regarded as
a single, widely distributed species, Lachesis muta,
occurring in both the Amazon and Atlantic Forest
(Hoge, 1965; Fernandes et al., 2004; Nogueira et al.,
2019). However, a recent taxonomic revision based
on genomic, morphological, venomic, and ecological
evidence recognized the Atlantic Forest population
as a distinct species, Lachesis rhombeata (Hamdan et
al., 2024). This species is among the largest vipers in
the world, exceeding 2 meters, and is characterized
by a yellowish body marked with dark blotches, gi-
ving it a distinctive coloration (Liais, 1872; Campbell
and Lamar, 2004; Padrén et al., 2023). It is strongly
associated with forested habitats, including both
primary and secondary forests, and generally avoids
extensively open areas (Padron et al., 2023). The
species also occurs in cacao and rubber plantations,
provided that these are contiguous with forested
areas or retain a dense understory vegetation struc-
ture (Argolo, 2004; Padron et al., 2023).

Despite their wide geographic ranges, neither
species is included in the current Brazilian Red List
(MMA, 2026). Of the two species, only Lachesis
rhombeata has an assessment published on the [TUCN
Red List. However, this assessment was conducted
more than 25 years ago, when the taxon was treated
as the Atlantic Forest-endemic subspecies Lache-
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sis muta rhombeata and classified as Vulnerable
(VU) (Martins & Marques, 2000). Therefore, the
assessment does not reflect the current recognition
of L. rhombeata as a distinct species (Hamdan et
al., 2024). The recent taxonomic validation of these
snake species therefore highlights its evolutionary
and geographic distinctiveness and underscores the
urgency of distributional studies such as the present
one, which provide essential baseline data for future
conservation assessments.

Within the Brazilian Atlantic Forest, however,
both species are already included on state red lists,
indicating population declines or possible local
extinction, though Lachesis rhombeata is still listed
under the name L. muta (Rocha et al., 2000; Espirito
Santo, 2022). The Atlantic Forest, a recognized biodi-
versity hotspot, has suffered continuous deforestation
since colonial times and is now highly fragmented
(Resende et al., 2018), placing forest-dependent spe-
cies at increased risk (Galetti et al., 2021).

In this context, and from a regional perspective,
the distribution of snakes such as Bothrops bilineatus
and Lachesis rhombeata should be regularly updated.
This effort is essential for future assessments of their
conservation status and for identifying priority areas
for their protection. Therefore, we report new and
recent records and provide a geographic distribution
map for both species within the Atlantic Forest of
the Minas Gerais state, southeastern Brazil.

To develop the distribution map of these snake
species, we consulted the evidence contained in the
studies of Machado et al. (1998), Feio and Cara-
maschi (2002), Fernandes et al. (2004), Dias et al.
(2008), Nogueira et al. (2019), Bernarde et al. (2021),
Cavalcante et al. (2022), and Hamdan et al. (2024).
We incorporated records obtained from rural resi-
dents or nature-appreciating observers (occasional
records), provided they were accompanied by pho-
tographic evidence allowing for unequivocal species
identification. We also included records obtained
directly from researchers during fieldwork (license
SISBIO 72874-1). Additionally, we examined the
herpetological collection of the Museu de Zoologia
Jodo Moojen (MZUEFV) at the Universidade Federal
de Vigosa, located in the municipality of Vigosa,
Minas Gerais.

We report eight records of Bothrops bilineatus
from seven localities in the state of Minas Gerais,
Brazil, at elevations ranging from 191 to 791 meters
(xX¥ = 559 m), with most records obtained between
2000 and 2021 (Table 1). Of these, fieldwork yielded



Cuad. herpetol. 40 (2): 165-172 (2026)

Table 1. Details of records of Bothrops bilineatus and Lachesis rhombeata in the State of Minas Gerais, Southeast Brazil. Legend: (1)
literature record, (2) occasional records, (3) fieldwork, (4) herpetological collection of the Museu de Zoologia Jodo Moojen, (*) protected
area, (IBSP) Instituto Butantan - Sao Paulo, (MZUFV) Museu de Zoologia Joao Moojen - Universidade Federal de Vigosa - Minas Gerais.

Record year or

Municipality Locality Coordinates Alt. accession to the Source Evidence
collection
Bothrops bilineatus
o Estagao
Alto Jequitiba i -20.425 -41.967 656 - 1 IBSP 629
Presidente Soares
o * Parque Estadual
Marliéria ) -19.683 -42.513 282 2005 1 Photo
do Rio Doce
o Estagdo Pedra
Periquito . -19.093 -42.156 191 - 1 IBSP 9571
Corrida
Tedfilo Otoni - -17.867 -41.51 407 - 1 IBSP920-1
. * RPPN Mata do
Jordania ) -15.783 -40.511 739 2016 3 (new record) Photo
Passarinho
. * RPPN Mata do
Jordania . -15.783 -40.508 731 2021 3 (new record) Photo
Passarinho
o * Parque Estadual
Salto da Divisa o -16.3 -39.983 679 2000 1,4 MZUFV 1028
Alto do Cariri
. * Parque Estadual
Santa Maria do Salto o -16.411 -40.062 791 2004 1,4 MZUFV 1133
Alto do Cariri
Lachesis rhombeata
L Bom Jesus da
Muriaé . -21.26 -42.404 296 1980 1 MZUFV 1357
Cachoeira
IBSP 8439,
Carangola - -20.733 -42.029 421 1934 1
8429
Lajinha - -20.151 -41.623 494 1968 1 IBSP 29283
? Rio Doce -20.244 -42.898 416 1949 4 (new record?) MZUFV 329
. * RPPN Miguel
Caratinga . -19.733 -41.817 435 1985 1 IBSP 9
Feliciano Abdala
o * Parque Estadual
Marliéria . -19.763 -42.631 290 1949 1 ?
do Rio Doce
o Estagdo Pedra
Periquito . -19.1 -42.167 191 1936 1 IBSP 64668
Corrida
) IBSP 8650,
. Estagao
Tumiritinga . -18.975 -41.642 136 1934-1935 1 8683, 9308-10,
Cachoeirinha
9320
Ttueta Cachoeirinha -19.389 -41.25 197 - 1 ?
Fazenda Sao
Almenara ] -16.142 -40.985 860 2016 2 (new record) Photo
Miguel
. * RPPN Mata do
Jordania ) -15.778 -40.516 866 2009 3 (new record) Photo
Passarinho
A skin was
. Fazenda
Bandeira -15.8 -40.533 602 2002 1 observed by
Mombuca

the authors
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two records from a previously undocumented local-
ity for the species within the Reserva Particular do
Patrimonio Natural Mata do Passarinho in the Vale
do Jequitinhonha mesoregion, northeastern Minas
Gerais (Fig. 1A and Fig. 2). This reserve preserves a
well-structured fragment of Atlantic Forest, and both
records were made within a stretch of well-preserved
riparian forest. The first record, obtained in 2016,
involved an individual observed approximately 1.5
meters above the ground, perched close to a stream.
The second, recorded on January 18, 2021, also oc-
curred along the riparian corridor, with the snake
positioned at an estimated height of 3.7 meters above
the ground.

. < ‘ 4 ) " »" ’; "':." ™S
%&x NN A B

Figure 1. Bothrops bilineatus recorded in the Reserva Particular do Patrimonio Natural Mata do Passarinho, municipality of Jord4nia

In the case of Lachesis rhombeata, we recorded
its presence in twelve distinct localities in the state
of Minas Gerais, at elevations ranging from 136 to
860 meters (= 392 m), with the oldest record dat-
ing back to 1934 and the most recent from 2016
(Table 1). Of these records, two revealed new areas
of occurrence for L. rhombeata in the state of Minas
Gerais, within the Vale do Jequitinhonha mesore-
gion (Fig 1 B, C and Fig. 2). The first was obtained
on February 22, 2009, when SD photographed an
adult in the leaf litter inside a well-preserved forest
within the protected area of the Reserva Particular
do Patriménio Natural Mata do Passarinho, in the
municipality of Jord4nia. The second record was

NOME CIENTIFICO:d. o

JLOGIA |

| LocaL: [

¥l CONT. ESTOM.
COLETADO
PREP

3

UFV. - DBA.

(A); Lachesis rhombeata recorded in the municipalities of Almenara (B) and Jordania (C); skin of L. rhombeata collected in 1949 at

the “Rio Doce” locality (MZUFV 329).
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obtained on October 22, 2016, when PMD, MBL,
and OPR photographed an adult approximately 2
m in length in the municipality of Almenara. The
snake was active during the morning and was mov-
ing through a forest fragment adjacent to the Reserva
Bioldgica da Mata Escura, approximately 2 km from
this protected area. In contrast, we consider three
records to be dubious due to inconsistencies in the
available data.

Here, we update the distribution map of
Bothrops bilineatus and Lachesis rhombeata in the
Brazilian state of Minas Gerais by providing new
occurrence localities and highlighting the timing of
the records for these snakes. In the case of B. bilinea-
tus, our results indicate that its occurrences in Minas
Gerais are scarce. However, we report new, recent,
and recurrent records in the northeastern portion
of the state, where significant remnants of Atlantic
Forest still persist. This arboreal species, which has
been reported as rare in snake assemblages, depends
on well-preserved forests and is likely affected by
deforestation in the biome (Argdlo, 2004; Bernarde
et al. 2021). Considering the current status of the
Atlantic Forest in Minas Gerais (Fundagao SOS Mata
Atlantica and INPE, 2025), the limited number of
records, combined with the species’ ecological traits,
supports its inclusion in a state-level threat category.
Although this recommendation had been previously
proposed (Feio and Caramaschi, 2002), the species is
not currently listed in the official state Red List (CO-
PAM, 2010), in contrast to its conservation status in
other parts of the Atlantic Forest. For example, in
southeastern Brazil, B. bilineatus is considered likely
extinct in the state of Rio de Janeiro and critically
endangered in Espirito Santo (Rocha et al., 2000;
Espirito Santo, 2022). A similar situation is observed
in the Northeast Region, where the species is listed
as vulnerable in the states of Bahia and Pernambuco
(SEMA, 2017; SEMAS, 2017).

For Lachesis rhombeata, the context of its con-
servation status at the state level is unusual. The spe-
cies was previously categorized as Critically Endan-
gered in Minas Gerais (COPAM, 1995; Machado et
al., 1998), yet, despite the absence of new confirmed
records, it is currently omitted from the official state
Red List (COPAM, 2010). Unsurprisingly, our results
indicate that records of L. rhombeata in Minas Gerais
are not only scarce but most of them date back to be-
fore 1985, suggesting a critical conservation scenario
for this species in the region. This pattern aligns with
its natural history. This forest-dwelling species has a
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home range of approximately 10 hectares (Padroén et
al.,2023) and depends on well-preserved forest habi-
tats, especially in lowland areas (Liais, 1872; Argodlo,
2004), environments that are currently rare in Minas
Gerais (Fundacdo SOS Mata Atlantica and INPE,
2025). It is also noteworthy that there have been no
recent reports of such a conspicuous snake, charac-
terized by its large body size (exceeding 2 meters)
and striking coloration (Hoge, 1965; Argdlo, 2004).
These traits make L. rhombeata a highly noticeable
species in forest environments, and its presence was
already notable in the early 19th century. Historical
accounts describe it as a highly feared species, often
shot by hunters (Wied-Neuwied, 1824), and even
regarded as the only snake in Brazil that actively
attacks humans (Liais, 1872). In contrast, despite the
widespread adoption of citizen science platforms and
the increasing availability of photographic devices
(Durso et al., 2021), we were able to document only
two record of L. rhombeata in the state, which the
last occurred nine years ago. Even in areas where
it was historically reported, no recent observations
exist, underscoring the current rarity of this species
in Minas Gerais.

For the records of Lachesis rhombeata with
uncertain occurrence, we considered either the abs-
ence of evidence or the inconsistency of the available
evidence. For the municipality of Itueta, for example,
the literature provides no evidence supporting the
presence of this snake, despite this locality being
included in recent reviews of the species’ distribution
(see Nogueira et al., 2019; Hamdan et al.,, 2024). A
similar situation applies to the area currently protec-
ted by the Parque Estadual do Rio Doce, where since
the 1990s the literature has indicated the presence
of L. rhombeata (formerly L. muta) without support
from observational, digital, or physical evidence
(Machado et al., 1998; Nogueira et al., 2019; Hamdan
et al. 2024; Signorelli et al. 2024). The origin of this
record is likely associated with a skin deposited in
the Museu de Zoologia Jodo Moojen of the Univer-
sidade Federal de Vicosa (MZUFV 329). This skin
corresponds to a specimen collected in 1949 at a
locality referred to as “Rio Doce” by a hunter named
Borges, a resident of the municipality of Vigosa (Fig.
1D). At that time, Rio Doce was a small district
(currently a municipality) located approximately
50 km from Vigosa; conversely, the Parque Estadual
do Rio Doce had only recently been established and
was then known as the “Parque Florestal Estadual
do Rio Doce” Borges hunted throughout the state
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Figure 2. Distribution of Lachesis rhombeata and Bothrops bilineatus in State of Minas Gerais, Southeast Brazil.

of Minas Gerais, including the forests along the Rio
Doce River basin, within which these localities are
situated (J. L. Pontes, personal communication). In
this context, it is not possible to determine the exact
origin of this L. rhombeata skin, as both localities
could have been designated as “Rio Doce.”

In conclusion, our results indicate that records
of these snakes in Minas Gerais are scarce and re-
stricted to the southeastern, eastern, and northeast-
ern portions of the state, primarily in low to mid el-
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evation areas. However, their historical distribution
does not appear to correspond to their current range.
In the southeastern and eastern regions, particularly
within the mesoregions of Zona da Mata and Vale
do Rio Doce, many of the localities where histori-
cally recorded have undergone severe environmental
degradation. Except for Parque Estadual do Rio
Doce (a protected area where Bothrops bilineatus
were documented) most of the remaining areas no
longer sustain suitable habitats for these species.



Conversely, recent records of these snakes have
been concentrated in the northeastern of the state.
This region, known as the Vale do Jequitinhonha,
harbors significant fragments of Atlantic Forest
within protected areas such as the Reserva Particular
do Patrimonio Natural Mata do Passarinho, Parque
Estadual Alto do Cariri, and Reserva Bioldgica da
Mata Escura. Currently, these sites represent the
main strongholds for the persistence of these species
in Minas Gerais state. Thus, the data indicate that
both species face a critical conservation scenario
at the state level, with greater severity for Lachesis
rhombeata.
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Troncoso-Palacios and Contreras-Piderit published in the Acta Zooldgica Lilloana the de-
scription of a new species of the lizard genus Liolaemus. However, the ZooBank LSID was
inadvertently omitted from the original publication. In order to fulfill the Art. 8.5.3 of the
International Code of Zoological Nomenclature, here we provide a corrigendum to make the
name nomenclaturally available.

Key words: ZooBank; Nomenclature; Availability; Taxonomy.

RESUMEN

Troncoso-Palacios y Contreras-Piderit publicaron en Acta Zooldgica Lilloana la descripcion
de una nueva especie del género de lagartijas Liolaemus. Sin embargo, el LSID de ZooBank fue
inadvertidamente omitido en la publicacion original. A fin de cumplir los requerimientos del
Art. 8.5.3 del Codigo Internacional de Nomenclatura Zooldgica, aqui proveemos una corrigenda
para hacer el nombre nomenclaturalmente disponible.

Palabras claves: ZooBank; Nomenclatura; Disponibilidad; Taxonomia.

Nomenclatural act

Liolaemus nigrodorsum sp. nov.
Troncoso-Palacios & Contreras-Piderit

Zoobank LSID: urn:lsid:zoobank.org:pub:11C28C34-
B16E-4542-B1E9-D40AC530C7E3

Holotype: SSUC Re 787. Adult male. Collected in
the ski center El Arpa (32°39’31”S - 70°28°46”W,
2604 m above sea level), approximately 21 km NE
Los Andes city, Valparaiso Region, Chile. Collectors:
J. Troncoso-Palacios and F. Contreras. January 11,
2021.

Paratypes: SSUC Re 788-90, three males. SSUC
Re 791-93, three females. SSUC Re 794, juvenile.
Same data as the holotype. SSUC Re 005-06. Two
males. SSUC Re 001-04. Four juveniles. Ski center
El Arpa (32°39°S - 70°28’W). Collectors: E. Torres-
Pérez and G. Lobos. September 10, 2003. Figures in
Troncoso-Palacios and Contreras-Piderit (2023).
Types are placed in the Flora y Fauna Collection of
the Pontificia Universidad Catolica de Chile.

Diagnosis and Description. Morphology is detailed
in Troncoso-Palacios and Contreras-Piderit (2023),

Author for correspondence: jtroncosopalacios@gmail.com
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following the Art. 13.1.1. of the Code (to be availa-
ble, a name must be accompanied by a diagnosis or
a bibliographic reference to it). Below we provide a
brief summary of the diagnosis.

Liolaemus nigrodorsum sp. nov. exhibits the mor-
phological features of the L. nigroviridis group
(Troncoso-Palacios and Contreras-Piderit, 2023),
which are robust lizards with black dorsal stripes
and yellow dorsal scales, males have precloacal
pores and are larger than females. Compared with
the other species of the L. nigroviridis group, L. ni-
grodorsum sp. nov. can be distinguished as follow.
Males of L. campanae have an orange or yellow
background color on the occipital band (broad and
extending between the lateral fields) and light green
on the lateral fields, with thin black stripes forming
a reticulation; in contrast, males of L. nigrodorsum
sp. nov. have yellow or white background color on
the occipital band (broad and extending between
the lateral fields) and yellow on the lateral fields
(light green is absent or is inconspicuous, restricted
to the sides of the neck and the dorsal base of the
tail), with thick black stripes forming a reticulation
or almost complete melanism on the occipital band
area. Liolaemus nigrodorsum sp. nov. is larger than
L. fuscus (maximum SVL = 78.8 mm vs 52.3 mm).
The males of L. nigroviridis always have thin black
stripes forming a reticulation, whereas the males
of L. nigrodorsum sp. nov. have thick black stripes
forming a reticulation or nearly complete dorsal
melanism. Liolaemus nigrodorsum sp. nov. is smaller
than L. uniformis (SVL = 78.8 mm vs 89.1 mm) and
the latter lacks dorsal pattern.

Distribution. This species is currently known only
from the type locality at El Arpa ski center, ap-
proximately 21 km NE of Los Andes, Valparaiso
Region, Chile. It has been recorded between 2604

174

m (32°39°31”S — 70°28°46”W) and 3059 m a.s.l.
(32039°24”S — 70°28°01”W).

Etymology. The name of this species is a combination
of “nigro’, from the Latin word “niger” (black) and
“dorsum” (back). The specific epithet refers to the
color pattern of the males.

This corrigendum is published in a journal with valid
ISSN: 1852-5768.

Since the original description of Liolaemus nigrodor-
sum was published in another journal, an attempt
was made to coordinate the publication of the cor-
responding nomenclatural correction through the
original editorial venue. As no response was received
within the necessary timeframe, and following the
invitation of Dr. Sebastidan Quinteros to regularize
cases involving publications lacking a ZooBank
LSID, this corrigendum is published herein in order
to ensure compliance with the requirements of the
International Code of Zoological Nomenclature.
This action is intended solely to ensure the no-
menclatural availability and priority of the species
name, thereby contributing to taxonomic stability.
The omission of the ZooBank LSID in the case of
Liolaemus nigrodorsum represents an isolated techni-
cal oversight and does not affect the nomenclatural
validity of the authors’ previous taxonomic contri-
butions, which were published in accordance with
the applicable provisions of the International Code
of Zoological Nomenclature.
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Aceptada: 21 Septiembre 2026 phenomenon in snakes, although its ecological and evolutionary causes remain poorly un-
derstood in Neotropical species. During curatorial work in the Herpetological Collection of
the Universidade Federal de Juiz de Fora - Reptiles (CHUFJF), three melanistic specimens of
Tomodon dorsatus collected between 2007 and 2009 in the municipality of Cristina, Minas
Gerais, Brazil, were recorded. The specimens, all adult males, exhibited predominantly black
body coloration with small whitish ventral areas. The presence of multiple records from the
same locality suggests that melanism may be a recurrent and geographically restricted pheno-
type within this population. These data expand current knowledge of chromatic variation in
the species and highlight the importance of population, ecological, and genetic studies to better
understand the mechanisms and frequency of melanism in this group.
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RESUMEN

El melanismo, caracterizado por la produccion excesiva de pigmentos oscuros, es un fenémeno
bien documentado en serpientes, aunque sus causas ecoldgicas y evolutivas permanecen poco
comprendidas en especies neotropicales. Durante el trabajo curatorial en la Coleccion Her-
petoldgica de la Universidade Federal de Juiz de Fora - Reptiles (CHUFJF) se registraron tres
ejemplares melanisticos de Tomodon dorsatus, colectados entre 2007 y 2009 en el municipio de
Cristina, Minas Gerais, Brasil. Los individuos examinados, todos machos adultos, presentaron
una coloracion corporal predominantemente negra, con pequeias areas ventrales blanqueci-
nas. La presencia de multiples registros de la misma localidad sugiere que el melanismo puede
constituir un fenotipo recurrente y geograficamente restringido en esta poblacion. Estos datos
amplian el conocimiento sobre la variacién cromatica de la especie y destacan la importancia de
estudios poblacionales, ecologicos y genéticos para comprender los mecanismos y la frecuencia

del melanismo en este grupo.

Palabras claves: Serpientes; Variaciéon Fenotipica; Colecciones Cientificas; Pigmentacion.
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Melanism is defined by the excessive production
and accumulation of dark pigments in the skin of
animals, and may have genetic or environmental
causes (Kettlewell, 1973; Majerus, 1998; True, 2003;
Gilhen & Scott, 2014). In vertebrates, pigmentation
is regulated by specialized cells known as chromato-
phores (Bechtel, 1978). Among ectothermic animals,
chromatophores are classified into four types: mela-
nophores, which synthesize melanin; erythrophores,
which produce red pigments; xanthophores, res-
ponsible for yellow pigmentation; and iridophores,
which reflect light to produce iridescent coloration
(Bechtel, 1978; Rosenblum et al., 2004; Kuriyama
et al., 2020). Phenotypically, melanism is expressed
on a gradient that ranges from localized patterns
of black pigment to the complete darkening of the
body (True, 2003).

In snakes, melanism is a well-documented
phenomenon, frequently associated with adaptive
functions such as thermoregulation (Kettlewell,
1973; Bechtel, 1978; Gibson & Falls, 1979, 1988;
Trullas et al., 2007). Dark pigmentation enhances
solar radiation absorption, allowing melanistic in-
dividuals to reach optimal body temperatures more
quickly in cooler environments, thereby enabling
extended activity periods and improved physiolo-
gical performance (Trullas et al., 2007), as proposed
by the thermal melanism hypothesis (Bogert, 1949).
However, Borteiro et al. (2021) suggest that aberrant
hyperpigmentation does not seem to confer signifi-
cant advantages for thermoregulation in Neotropical
snakes, given its low frequency in diurnal terrestrial
species. More recently, Sahlean et al. (2025) proposed
that melanism in snakes should follow Gloger’s rule
(see Delhey et al., 2019), according to which dark
pigmentation tends to increase in more humid envi-
ronments, possibly conferring advantages related to
camoutflage, since such environments are generally
more shaded and densely vegetated.

Despite these hypotheses, the ecological and
evolutionary factors underlying melanism in snakes
remain poorly understood, with few ecological
and physiological studies exploring its adaptive
relevance. This gap is particularly evident among
Neotropical snakes, given the high species richness
(Roll et al., 2017) and the contrast with studies
carried out in other regions (Lorioux et al., 2008;
Martinez-Freiria et al., 2020; Storniolo et al., 2023;
Sahlean et al., 2025), whose geoclimatic differences
may impose distinct selective pressures on the ex-
pression of melanism. Therefore, occasional records
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are important sources of data to support future
studies of melanism.

During curatorial work in the Herpetological
Collection of the Universidade Federal de Juiz de For
a - Reptiles (CHUFJF), we observed three melanistic
specimens of the snake species Tomodon dorsatus
(Duméril, Bibron & Duméril, 1854), collected by
Alvaro E. B. Junqueira between 2007 and 2009 in
the municipality of Cristina (22.21°S, 45.26°W),
Minas Gerais, southeastern Brazil (Fig. 1; Tab. 1).
Tomodon dorsatus is a South American Tachymenini
snake species, whose distribution includes Brazil,
Argentina, Paraguay, and Uruguay (Nogueira et al.,
2019). It is a diurnal, terrestrial species occurring
in humid tropical forests and riparian woodlands,
capable of adapting to areas that have undergone
anthropogenic alteration (Bizerra, 1998; Marques
et al., 2001, 2019). In most specimens, the dorsum
is yellowish olive-brown with small dark transverse
blotches; a black postocular stripe extends obliquely
to the mouth corner, and two dark bands on the pos-
terior part of the head are separated by a pale median
stripe; venter and tail are light olive to grayish with
irregular dark blotches (Fig. 2) (Williams & Vera,
2023; Verrastro & Borges-Martins, 2025).

The melanistic specimens examined are adult
males, exhibiting a predominantly black body colo-
ration (Fig. 1). Specimens CHUFJF 1826 and CHU-
FJF 1829 show the gular region and the anterior third
of the medial portion of the ventral scales as slightly
whitish (Fig. 1B, D), whereas in specimen CHUFJF
1827 these areas are entirely white, extending as subt-
le whitish blotches to the cloacal region (Fig. 1D).
The specimens exhibited similar scale count patterns
(Tab. 2), with the loreal scale absent in CHUFJF 1826
and CHUEFJF 1827 and present on the left side of the
head in CHUFJF 1829. Although the absence of the
loreal scale is considered a diagnostic character of
T. dorsatus, its presence represents a morphological
variation previously documented within the species
(Abegg et al., 2017).

The region of Cristina is characterized by rem-
nants of Atlantic Forest and is located at about 1,025
meters above sea level, with an average annual tem-
perature of 20.5 °C and average annual precipitation
of 1,591 mm (Roldao et al., 2012). The observation
of three melanistic specimens of T. dorsatus from the
same locality suggests the existence of a population
with a relative frequency of melanistic individuals.
Studies with other snake species indicate that some
populations may present significant proportions
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Figure 1. Adult male melanistics of Tormodon dorsatus. Specimens CHUFJF 1826 (dorsal A, ventral B), CHUFJF 1827 (dorsal C, ventral

D), and CHUFJF 1829 (dorsal E, ventral F).

Table 1. Data on the three melanic specimens of Tomodon dorsatus from Cristina, Minas Gerais, Brazil. SVL = snout-vent length;

TL = tail length.

Specimen Sex SVL (mm) TL (mm) Collection date
CHUPFJF 1826 male 435 118 7 Nov. 2007
CHUFJF 1827 male 673 149 11 Sep. 2007
CHUPFJF 1829 male 564 147 10 Sep. 2009

of individuals with this phenotype (Jablonski &
Kautman, 2017; Storniolo et al., 2023), as obser-
ved in Natrix tessellata, in which about 50% of the
population of Lake Sevan, in Armenia, consists of
melanistic individuals (Tuniyev et al., 2011). Within
the context of the tribe Tachymenini, Walker (1945),
in his revision of the Tachymenis chilensis complex
(currently Galvarinus chilensis), described a Chilean
form characterized by a “great development of me-
lanin” originally named T. chilensis melanura. This
form was considered extremely localized, being
known only from the vicinity of Mafil, in Valdivia
Province, southern Chile, suggesting that, at least
in specific micro-localities, melanism could cons-

titute a distinctive and geographically restricted
phenotype.

The records presented here expand the knowl-
edge of chromatic variation in Tormodon dorsatus and
suggest that melanism in the population from the
municipality of Cristina may represent a recurrent
and localized phenotypic characteristic, as observed
for the population of Galvarinus chilensis in southern
Chile. Although the current data do not allow causal
inferences, they indicate the need for future studies
integrating population, ecological, and genetic ap-
proaches to better understand the mechanisms and
expression of this phenotype in certain populations
of Tachymenini species.
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Figure 2. Adult Tomodon dorsatus in life, shong the typicl non-melanistic coloration. Photograph b Tomaz Nascimento de Melo

/ iNaturalist [https://www.inaturalist.org/observations/145350098] / CC BY-NC-ND 4.0

Table 2. Scale count data for the three melanic specimens of Tormodon dorsatus. Dorsal scale rows are given at the neck, midbody, and

near the tail, respectively. Bilateral scale counts are given as right/left.

CHUFJF 1826 CHUFJF 1827 CHUFJF 1829
Dorsal scale rows 17/17/15 17/17/15 17/17/15
Ventrals 137 139 136
Subcaudals 60 60 59
Supralabials 717 717 717
Infralabials 9/9 9/9 8/9
Preocular 1/1 1/1 1/1
Postocular 2/2 2/2 2/2
Loreal scale Absent Absent Present on left side
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ABSTRACT

Morphological abnormalities in anuran amphibians have been documented throughout South
America. Here, we report on six individual anuran morphological abnormalities in five species
(Rhinella dorbignyi, Pseudis platensis, Chacophrys pierottii, Elachistocleis bicolor, and Physalae-
mus cuvieri) from two Paraguayan departments (Neembucti and Boquerén). We briefly discuss

potential implications of malformation of the limbs and associated causes, identifying avenues

doi: 10.31017/CdH.2026.(2025-38)

of future research on this topic in Paraguay.

Key Words: Amphibians; Abnormalities; South America.

Amphibians are widely recognized as ecological
indicators due to their increased sensitivity to en-
vironmental stressors (Alford and Richards, 1999).
Throughout their life cycle amphibians inhabit both
aquatic and terrestrial habitats exposing their highly
permeable skin to hazards in both environments
(Blaustein and Johnson, 2003). Exposure to envi-
ronmental hazards can leave anurans at a higher risk
of developing morphological abnormalities which
can be associated with impaired mobility, increased
vulnerability and decreased overall fitness (Blaus-
tein and Johnson, 2003). While the direct causes
of morphological abnormalities differ by case, the

four main theories suggest exposure to: increased
UV-B radiation (Spolyarich et al., 2010), chemical
pollutants (Loeffler et al., 2001; Gardiner et al.,
2003), parasitic infection (Johnson et al., 1999), and
predation (Ballengée and Sessions, 2009; Reeves et
al.,2010). Itis important to note that the appearance
of an abnormality does not identify its cause and that
more complex studies are required to determine the
root causes of high levels of abnormalities in any
given population (Meteyer, 2000).

Reports of malformations exist in South
America from Argentina (Attademo et al., 2005;
Peltzer et al., 2011; Agostini et al., 2013; Guerra and

Author for correspondence: livyatlas@gmail.com
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Aréoz, 2016), Brazil (Pedroso-Santos et al., 2017;
Silva-Soares et al., 2017; Ascoli-Morrete et al., 2019;
Jorgewich-Cohen et al., 2019; Carmo et al., 2021;
Diaz-Ricaurte et al., 2025), Colombia (Zuluaga-
Isaza et al., 2017, Molina-Betancourt et al., 2022),
Venezuela (Barrio-Amords et al., 2010), Ecuador
(Ramirez-Jaramillo, 2019; Figueroa-Coronel et al.,
2025), Paraguay (Brouard and Smith, 2014; Pett
et al., 2019) and Uruguay (Gobel et al., 2022). In
Paraguay, the most common documented abnor-
malities are Ectrodactyly (33%), Ectromelia (25%),
and Brachydactyly (21%), (Table 1).

In this study, we report morphological abnor-
malities of the limbs in five anuran species from
Paraguay: Rhinella dorbignyi (Duméril and Bibron,
1841); Pseudis platensis, Gallardo, 1961; Chaco-
phrys pierottii (Vellard, 1948); Elachistocleis bicolor
(Guérin-Méneville, 1838); and Physalaemus cuvieri
(Fitzinger, 1826). Individuals with limb abnorma-
lities were collected from Neembuct department
and observed in Boquerdn department of Paraguay.
Specimen examinations were based on external
observation under an AmScope SZM stereo mi-
croscope. All collected individuals were euthanized
according to Simmons (2002) and deposited in the
Coleccién Zoolodgica de Para La Tierra (CZPLT)
registered by the Ministerio del Ambiente y De-
sarrollo Sostenible (MADES). Our classification of
abnormalities follows Meteyer (2000) and Henle et
al., (2017); (Table 1).

Rhinella dorbignyi (Bufonidae): CZPLT-H 2559
10th of July, 2024 Estancia Santa Ana, Neembuct
department (26.85238, 58.04756). Ectromelia of
the tibiae fibulare on the left hindlimb (Fig. 1A).
CZPLT-H 2278 25th of August, 2021 Estancia
Santa Ana, Neembuct department (-26.841990,
-58.029140). Hemimelia with only the basal exten-
sion of the tibiofibula present on the left forelimb
with ectrodactyly of 4 digits and brachydactyly of
the one remaining digit (Fig. 1B).

Pseudis platensis (Hylidae): CZPLT-H 2175 4th
of June, 2021 Yegros Paso, Neembuct department

(-26.864994, -58.274092). Ectromelia of the tibiae
and fibulare on the right hindlimb (Fig. 1C).

Chacophrys pierottii (Ceratophyridae): 23rd
of November, 2023 Fortin Toledo, Bonquerén de-
partment (-22.3538092, -60.3405092). An individual
photographed with ectromelia of the tibiae and
fibulare on the left hindlimb (Fig. 1D).

Elachistocleis bicolor (Microhylidae): CZPLT-H
1591 22nd of September, 2023 off Ruta IV near Pilar,
Neembucu department (26.84991, 58.22940). The
individual pictured has tarsal antroversion as well as
Ectrodactyly of 2 missing digits and brachydactyly
on its remaining 3 shortened digits (Fig. 1E).

Physalaemus cuvieri (Leptodactylidae): CZ-
PLT-H 2675 23rd of August, 2025 Yegros Paso,
Neembuct department (-58.272785, -26.865158).
Brachydactyly of the left hindlimb with 5 metatarsal
bones present but shortened (Fig. 1F).

These are the first records of morphological
abnormalities for R. dorbignyi, P. platensis, P. cuvieri,
and C. pierottii and increase the number of cases do-
cumented within two Paraguayan departments (Fig.
2). The only previously published records within
these departments were of Rhinella dypticha and Lep-
todactylus latrans from Neembuct department and
Elachistocleis haroi from Boquerdn department (Pett
etal., 2019). Previously published records of E. bico-
lor from Paraguay were from San Pedro department,
where a low frequency of abnormalities within the
area was noted (Brouard and Smith, 2014).

Increasing anthropogenic land use in Paraguay
has disrupted ecosystem services (Pavetti and Sai-
to, 2012), diminishing habitat quality and leaving
amphibians more susceptible to environmental
hazards. Assessing amphibian populations within
the remaining disturbed and natural ecosystems
can determine the impact on their developmental
patterns. However, amphibian malformations are
often observed long after the developmental dis-
ruption occurred (Meteyer, 2000), making it diffi-
cult to attribute them to a single cause. Although
environmental hazards such as pesticide runoff and

Table 1. Classification and description of morphological abnormalities observed in this paper, adapted from Meteyer (2000) and

Henle et al., (2017).

Condition Description

Brachydactyly Abnormal shortness of one or more digits

Ectrodacyly Complete absence of one or more digits

Ectromelia Complete absence of one or more bones

Hemimelia Shortness of the bone with the distal limb and foot present
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Figure 1. Photographs of individual anurans with morphological abnormalities, A) Rhinella dorbignyi CZPLT-H 2278 (hemmimelia

Cuad. herpetol. 40 (2): 181-185 (2026)

of the left forelimb) B) Rhinella dorbignyi CZPLT-H 2559 (ectromelia of the left hindlimb), C) Pseudis platensis CZPLT-H 2175 (ectro-
melia of the right hindlimb), D) Chacophrys pierottii (ectromelia of the left hindlimb), E) Elachistocleis bicolor CZPLT-H 1591 (tarsal
antroversion, ectrodactyly and brachydactyly of the right hindlimb), F) Physalaemus cuvieri CZPLT-H 2675 (brachydactyly of the left

hindlimb). Photographs taken by: A, B, C (Fundacién Para La Tierra), D (Paul Smith), E, F (Matthew Owen)

shifts in land use practices (Alford and Richards,
1999) are frequently implicated, other issues inclu-
ding parasitic trematodes and ultraviolet radiation
(Blaustein and Johnson, 2003) may also contribute
to such abnormalities. A population is considered to
be healthy when the occurrence of abnormalities is
below 5% (Blaustein and Johnson, 2003). Although
reports in Paraguay have not documented levels

exceeding this threshold, there is room to evaluate
the causation and relationship of these abnormalities
with environmental stressors.
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Extension de distribucion de Leptodactylus macrosternum
Miranda-Ribeiro, 1926 (Anura: Leptodactylidae) al
Departamento de Rio Negro, Republica Oriental del Uruguay

Sebastian Gomez Barboza!

' Oh Uruguay. Reconquista 410 - apto 1104. CP 11.000, Montevide, Uruguay.

Localidad.— Puerto Viejo, Departamento de Rio
Negro (32°38°15” S, 58°08’49”, 8 m altitud). Colector:
S. Gémez-Barboza, H. Vargas. Un ejemplar hembra
adulto de 8,7 cm de longitud hocico-cloaca, fue
colectado el 25 de octubre de 2025, en una zona de
camping, préximo a la costa del Rio Uruguay (Fig.
1); se encuentra depositado en la coleccion herpe-
tologica del Museo Nacional de Historia Natural de
Montevideo (MNHN 10001).
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Figura 1. Localidades conocidas de Leptodactylus macroster-
num en Uruguay. Las localidades previamente conocidas en los
Departamentos de Artigas y Salto se indican en rojo, en base a
Nuiiez et al. (2004). El registro inédito de la localidad Puerto
Viejo, Departamento de Rio Negro se senala en color verde
junto a la foto in situ del ejemplar colectado (MNHN 10001).

Comentarios.— Leptodactylus macrosternum (Mi-
randa-Ribeiro, 1926) estd ampliamente distribuida
en el centro-este de Sudamérica (Magalhaes et al.,
2020). Al momento de este trabajo la distribucién
conocida para la especie en Uruguay se limita al
extremo noroeste, en los limites mas australes de su
distribucion. Fue confirmada su presencia para este
pais por Vaz-Ferreira et al. (1984), en los Departa-
mentos de Artigas y Salto. Posteriormente Nufiez
et al. (2004) agregan unas pocas localidades muy
cercanas. La nueva localidad extiende la distribucion
conocida en el pais aproximadamente 139 km hacia
el sur, sobre la planicie del Rio Uruguay. Si bien la
herpetofauna caracteristica del noroeste de Uru-
guay ha sido histéricamente poco estudiada, se han
sugerido fendmenos de expansion reciente hacia el
sur; de varias especies de anfibios de la misma como
Scinax nasicus y Dendropsophus nanus (Laufer et al.
2021). El presente hallazgo sugiere que muy proba-
blemente también sea el caso de L. macrosternum,
extendiéndose hacia el sur, si bien el Rio Uruguay
no constituye una barrera relevante para especies de
anfibios que habitan la margen occidental del mismo
(Gudynas, 1984; Rodriguez de Almeida et al., 2025).
La extension de la distribucion de L. macrosternum
en Uruguay refuerza el criterio de considerar a la
especie a nivel local como Preocupaciéon menor
(Carreira & Maneyro, 2015).
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Atractus nigricaudus Schmidt & Walker, 1943 (Squamata:
Dipsadidae) first record from Bolivia

Oliver Quinteros-Muiioz'2, Pedro Gomez-Murillo!
'Museo de Historia Natural Alcide d’Orbigny, Casilla 843, Cochabamba, Bolivia.

* Centro de Investigacion y Conservacion de Anfibios Amenazados de Bolivia — K'ayra, Cochabamba, Bolivia.

Locality. - Bolivia, Cochabamba, Carrasco National
Park, Sehuencas, (-17.446544°; -65.270047°,2100 m
a.s.l, Fig. 1). An adult female of Atractus nigricaudus
(Fig. 2), was registered and collected (MHNC-R
3251). The specimen was found dead among the
leaf litter near on an unpaved road adjacent to a

mature secondary mountain forest in the Yungas
ecoregion by Jorge Espinoza on December 2024.
The specimen was collected under permit MMA-
YANMABCCGDE/DGBAP/MEG N° 0053/2019
issued by Ministerio de Medio Ambiente y Aguas
and deposited in the herpetological collection of

-75.00

S

-69.00

Figure 1. Geographic distribution of Atractus nigricaudus. Yellow circle represents the previously known distribution in Peru accord-
ing Schmidt & Walker (1943) and Aguilar (2017). Red star corresponds the new record (MHNC-R 3251) in Cochabamba, Bolivia for

the Yungas ecoregion (green cross line).
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the Museo de Historia Natural Alcide d’'Orbigny
(MHNC-R), Cochabamba, Bolivia.

Comments. - The complex and diverse genus of
neotropical snakes Atractus Wagler 1828, is compo-
sed of more than 150 species, distributed from Pa-
nama to Argentina (Myers, 2003; Passos et al.,2013;
Melo—Sampaio et al., 2021; Uetz et al., 2025; Esqueda
et al., 2025). However, many species remain known
only from their type series or from geographically
restricted regions (Passos ef al., 2019). This is do as
the cryptic habits of these types of snakes limit their
knowledge in the literature and scientific collections

(Silva, 2004). In Bolivia, 8 species are recognized
(Gomez-Murillo et al., 2025): A. albuquerquei Cun-
ha & Nascimento, 1983; A. bocki Werner, 1909; A.
elaps (Glinther, 1858); A. emmeli (Boettger, 1888); A.
latifrons (Glinther, 1868); A. major Boulenger, 1894;
A. snethlageae Cunha & Nascimento, 1983; and A.
torquatus (Duméril et al., 1854).

Atractus nigricaudus Schmidt & Walker, 1943
is a species categorized as Least Concern by the
IUCN (Aguilar, 2017). This species is known only
from the type locality: Huachon, in the upper part of
the Paucartambo valley, Cerro de Pasco, Junin, Peru

Figure 2. Female specimen (MHNC-R 3251) of Atractus nigricaudus in preservative, from Sehuencas Carrasco National Park, Cocha-

bamba, Bolivia. Left: lateral (top), dorsal (middle) and ventral (bottom) views of head. Right dorsal (top) and ventral (bottom) views

of body. Scale bar (head only) = 10 mm.
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(Schmidt & Walker, 1943; Aguilar, 2017). Itis a very
poorly known species, so new information about it
is of great importance, through which conservation
actions can be established.

During the review of the snake’s collection
from the Yungas ecoregion housed in the herpeto-
logical collection of the Museo de Historia Natural
Alcide d'Orbigny, Cochabamba, Bolivia, we found
an adult specimen of Atractus nigricaudus collected
in December 2024. Here we describe the presence
of A. nigricaudus for the first time in Bolivia. This
record extends its geographic distribution more than
1350 km southeast of its nearest recorded locality in
Peru and we provide an updated distribution map
for this species.

The voucher specimen (MHNC-R 3251, Fig.
2) was deposited in the herpetological collection at
the Museo de Historia Natural Alcide d'Orbigny in
Cochabamba, Bolivia. The specimen was identified
using the descriptions of Schmidt & Walker (1943),
Rivera-Gonzalez (2009) and the photographs of
the holotype (MCZ 45909, Fig. 3) available in the
database of the Museum of Comparative Zoology
at Harvard University (MCZ). Morphological ter-
minology and abbreviations of the morphometric
traits follow Melo—Sampaio et al. (2021). To provide
an updated distribution of this species, we checked
data on the presence of Atractus nigricaudus from the
literature (Schmidt & Walker, 1943; Aguilar, 2017).
The final map of the currently known distribution
of the species was built on cartographic information
from the IUCN (Aguilar, 2017).

We identified this specimen as A. nigricaudus
using the following characteristics according to Sch-
midt & Walker (1943): (1) small ground snake with a
moderately stout body (SVL=480 mm, TL=561 mm),
asmall head barely distinguishable from the neck, and
a short tail; (2) maxillary teeth 8 ; (3) postoculars 2;
(4) temporals 1+2; (5) supralabials 6, the third and
fourth entering the eye; (6) infralabials 7, the first four
in contact with the single pair of chin shields; (7) dor-
sal scales 17-17-17; (8) ventrals 156; (9) cloacal plate
single; (10) subcaudals 26; (11) dorsal background
brown with black-marked scales; vertebral line black
and two faint lateral lines on each side converging
into one on the tail; (12) head brown, mottled black,
with alongitudinal black stripe through the eye and a
transverse one on the nape; (13) venter coloration ye-
llowish, mottled black, and on each side a faint row of
discontinuous stripes along its entire length; (14) tail
mottled black with dark edges to the scales. Meristic
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characters of the specimens of Atractus nigricaudus
from Peru and Bolivia are in Table 1.

Rivera-Gonzélez (2009) presents a compa-
rative information on Atractus nigricaudus and
Atractus pausiscutatus, very similar species whose
distribution is very close (approximately 50 km
apart) and both described by Schmidt & Walker
(1943). Atractus pausiscutatus, the holotype was
found in Carpapata, Junin, and Atractus nigricau-
dus with type locality in Huachon, Pasco. Although
the author finds the same differences as Schmidt &
Walker (1943), between the number of ventral scales,
ventral coloration, and the relationship between the
size of the frontal scale and the distance of that scale
from the tip of the snout, these identified characters
do not offer significant differences to separate these
two species. Thus, only the presence of Atractus
nigricaudus is recognized for Peru, and this species
is also valid for the present comparison.

The record presented here of Atractus ni-
gricaudus is of special interest for taxonomic and
conservation issues. The specimen identified as A.
nigricaudus from Sehuencas in Bolivia confirms the
presence of this species in the country and extends
the geographical distribution of this snake approxi-
mately 1350 km southeast of the nearest locality in
Huachon, Peru (Schmidt & Walker, 1943; Aguilar,
2017). The Bolivian record of A. nigricaudus shows
that the species has an even wider distribution. It is
also possible that it is uncommon or rare in Bolivia.
This record also confirms that the species inhabits
the Yungas of Bolivia. According to Quinteros-
Muiioz et al. (2022), these types of forests (Yungas)
play a very important role, as they act as a “green
corridor” between Peruvian Yungas and the Yungas
of Bolivia, thus allowing the dispersal of this species
to the more southern habitats of South America.

Atractus nigricaudus is a species with restricted
distribution and is only known from its type locality
in Peru (Schmidt & Walker, 1943; Aguilar, 2017)
(Fig. 1). We name the Bolivian population presen-
ted here Atractus nigricaudus; however, to better
understand and clarify the status of the species and
its possible “geographic variation” from a geographi-
cally distant population, a detailed integrative and
molecular approach is necessary.

Finally, this record, housed in a museum,
highlights the importance of repositories such as
scientific collections. They are of great importance
as they contribute to the exchange and increase of
scientific knowledge and, much more importantly,
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Figure 3. In preservative, holotype MCZ 45909 of Atractus nigricaudus Schmidt & Walker, 1943 collected in Peru. Left: dorsal (top and
bottom) views of body. Right lateral (top), dorsal (middle) and ventral (bottom) views of head. © President and Fellows of Harvard
College (licensed under http://creativecommons.org/licenses/by-nc-sa/3.0/).

serve as custodians of timeless treasures that are part park rangers for their invaluable work to benefit the
of our natural heritage (Koch et al., 2019). conservation of our biological wealth. D. Barrozo,

R. Carpio and E. Pérez for their constant support
Acknowledgments during fieldwork. We also thank L. F. Esqueda for
We thank to the Carrasco National Park and its his help with species identification and the and the
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Table 3. Meristic characters of the specimens of Atractus nigricaudus: Holotype (MCZ45909) from Peru and the new record (MHNC-

R 3251) from Bolivia.

Holotype: MHNC-R

MCZ 45909 3251
Sex Female Female
DSR 17-17-17 17-17-17
SVL 335 480
TL 367 561
TTL 32 81
Postoculars 2 2
Temporals 1-2 1-2
Ventrals 157 156
Subcaudals 19 26
Supralabials (SL) 7 6
SL contact the orbit third and fourth third and fourth
Infralabials (IL) 7 7
IL contact first pairs of chin-shields first four first four
Maxillary teeth - 8
Anal plate single single

anonymous revisors for critically reading and com-
menting on this manuscript.

Literature cited

Aguilar, C. 2017. Atractus nigricaudus. The TUCN Red List
of Threatened Species 2017: ¢.T48617406A48617418.
S.T48617406A48617418.en. Accessed on 23 July 2025.

Esqueda, L.F.; Rojas-Runjaic, F.J.; Prudente, A.; Bazo, S.;
Navarrete, L.F.; Carmargo-Sillet, E.; Ortiz, J.C.; Correa,
C.; Guerrero, P. & Urra, F. 2025. A first phylogenetic and
taxonomic approach to sleepyhead snakes from Venezuela
(Dipsadidae: Atractus), with the description of two new
Andean species. Organisms Diversity & Evolution 25: 1-37.

Gomez-Murillo, P.; Quinteros-Mufoz, O.; Domic, E.; Camacho,
T.; Rojas-Estrada, R.; Arellano-Martin, I.; Aguayo, R.;
Gonzales, L.; Esqueda, L.F.; Urdiales, C.; Lizarro, D.E.;
Cortez, E.; Ocampo, M.; Reichle, S.; Jiménez-Robles, O.;
Carpio, R.; Entiauspe-Neto, O.M.; Rivas, L.R.; Llobet, A.;
Miranda-Calle, A.B.; Aguilar-Kirigin, A.J. & De la Riva.
I. 2025. Catalogue of the reptiles (Reptilia) of Bolivia:
Checklist, distribution and literature. Cuadernos de
Herpetologia 39 (Suppl. 1): 2-185.

Harvard University, Museum of Comparative Zoology. 2018.
MCZbase, Museum of Comparative Zoology, Harvard
University. Occurrence Dataset. http://digir.mcz.harvard.
edu/ipt/resource?r=mczbase.

Koch, C.; Martins, A. & Schweiger, S. 2019. A century of
waiting: description of a new Epictia Gray, 1845 (Serpentes:
Leptotyphlopidae) based on specimens housed for more
than 100 years in the collection of the Natural History
Museum Vienna (NMW). Peer] 7: €7411.

Melo-Sampaio, P.R.; Passos, P.; Prudente, A.L.C.; Venegas,

P.J. & Torres-Carvajal, O. 2021. Systematic review of the
polychromatic ground snakes Atractus snethlageae complex
reveals four new species from threatened environments.
Journal of Zoological Systematics and Evolutionary Research
59:718-747.

Myers, C.W. 2003. Rare snakes-five new species from eastern
Panama: reviews of northern Atractus and southern Geophis
(Colubridae: Dipsadinae). American Museum Novitates
3391:1-47.

Passos, P.; Kok, P.J.R; Albuquerque, N.R. & Rivas, G. 2013.
Groundsnakes of the Lost World: a review of Atractus
(Serpentes: Dipsadidae) from the Pantepui region, northern
South America. Herpetological Monographs 27:52-86.

Passos, P.; Scanferla, A.; Melo-Sampaio, P.R.; Brito, J. &
Almendariz, A. 2019. A giant on the ground: another large-
bodied Atractus (Serpentes: Dipsadinae) from Ecuadorian
Andes, with comments on the dietary specializations of
the goo-eaters snakes. Anais Da Academia Brasileira De
Ciéncias 91: €20170976.

Quinteros-Muifioz, O.; Carpio, R.; Pérez, E. & Gomez-Murillo,
P. 2022. First formal evidence and distribution extension
of Erythrolamprus macrosomus (Amaral, 1936) (Serpentes:
Dipsadidae) in Bolivia. Holotipus rivista di zoologia
sistematica e tassonomia II1(2): 23-30.

Rivera-Gonzilez, D.E. 2009. Estudio comparativo entre especies
del género Atractus (Colubridae: Dipsadinae) del Pert:
andlisis de sus relaciones fenéticas utilizando caracteres de
la morfologia externa, morfometria y meristica. Escuela
Académico Profesional de Ciencias Bioldgicas. Universidad
Nacional Mayor de San Marcos.

Schmidt, K.P. & Walker, W.F. 1943. Three new snakes from
the Peruvian Andes. Zoological Series of Field Museum of
Natural History Chicago 24: 297-327.

193



O. Quinteros-Munoz & P. Gomez-Murillo. — Atractus nigricaudus in Bolivia

Silva, J.J. 2004. Las serpientes del género Atractus Wagler, 1828
(Colubridae, Xenodontinae) en la Amazonia Colombiana.
Revista de la Academia Colombiana de Ciencias Exactas,
Fisicas y Naturales 28: 409-446.

194

Uetz, P.; Freed, P.; Aguilar, R.; Reyes, F.; Kudera, J. & Hosek,
J. (eds.). 2025. The Reptile Database, http://www.reptile-
database.org. Accessed on 10 August 2025.

Recibida: 31 Agosto 2025
Revisada: 05 Noviembre 2025
Aceptada: 31 Julio 2026
Editor Asociado: S. Quinzio

doi: 10.31017/CdH.2026.(2025-030)

© 2026 por los autores, licencia otorgada a la Asociacion Herpetoldgica Argentina.
Este articulo es de acceso abierto y distribuido bajo los términos y condiciones de
una licencia Atribucion-No Comercial 4.0 Internacional de Creative Commons. Para
ver una copia de esta licencia, visite http:/creativecommons.org/licenses/by-nc/4.0/



CUADERNOS de

HERPETOLOGIA

VOLUMEN 40 - NUMERO 2 - SEPTIEMBRE 2026
ojs.aha.org.ar - aha.org.ar

VOLUMEN 40 - NUMERO 2

Un maestro, un amigo, un naturalista: adi6és a Gustavo José Scrocchi Manfrini (1956-2020)

Alejandro R. Giraudo, Fernando Lobo 141
TRABAJOS
Cambios en la riqueza y abundancia de reptiles a un evento del Desierto Florido en la Region de Atacama, Chile

Sandra Marambio N., Jorge Mella A. 145
The eye in nocturnal dipsadines Atractus crassicandatus and Sibon nebulatus (Serpentes: Dipsadinae): variations associated with
lifestyle

Juan Bravo-Gémez1, Adriana Jerez, Christopher K. Akcali 155
NOTAS

New records of Lachesis rhombeata and Bothrops bilineatus (Squamata, Viperidae) in the Atlantic Forest of Minas Gerais
state, Southeast Brazil

Clodoaldo Lopes de Assis, Maria Clara Nascimento, Alexander Zaidan de Souza, Mateus Meiras Martins, Celso
Henrique Varela Rios, Renato Neves Feio, Fabiano Rodrigues de Melo 165

Corrigendum to “A new species of the Liolaenus nigroviridis group from the Andes of Central Chile (Iguania: Liolaemidae)”
to comply with the International Code of Zoological Nomenclature (ICZN)
Jaime Troncoso-Palacios, Francisco Contreras-Piderit 173

First record of melanism in Tomodon dorsatus (Duméril, Bibron & Duméril, 1854) (Serpentes: Dipsadidae: Tachymenini)
Eduarda V. Mata, Kailane C. Silva, Marcella D. A. Souza, Evandro D. M. Lucena3, Henrique C. Costa 175

New records of malformations of anuran limbs from Paraguay
Olivia Atlas Flores, Matthew Thomas Owen, Wendy Yael Kobrinsky, Melissa Mortison, Paul Smith 181

NOVEDADES ZOOGEOGRAFICAS
Extension de distribucion de Leptodactylus macrosternum Miranda-Ribeiro, 1926 (Anura: Leptodactylidae) al Departamento
de Rio Negro, Republica Oriental del Uruguay
Sebastian Gomez Barboza 187

Atractus nigricandns Schmidt & Walker, 1943 (Squamata: Dipsadidae) first record from Bolivia
Oliver Quinteros-Mufioz, Pedro Gémez-Murillo 189

Revista de la Asociacion Herpetoldgica Argentina
Indizada en:

Zoological Record, Directory of Open Journals, Latindex, Periddica.
Ebsco, Academic Journal Database, Biblat. e-revistas, Cite Factor,
Universal Impact Factor, Sedicir, InfoBase Index.

Miembro de Publication Integrithy & Ethics



