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Introduction

ABSTRACT

Skin coloration patterns in anurans could be markedly varied due to color pattern polymor-
phism and the occurrence of chromatic aberrancies. Knowledge about this variability allows to
understand prey-predator relationships, contributes to the characterization of taxonomic groups,
and may reflects genetic variability. We report herein a characterization of dorsal and ventral
color pattern polymorphisms in the Neotropical frog Physalaemus fernandezae, and the finding
of chromatic aberrancies in wild tadpoles. We assessed the sexual variation of four dorsal color
morphs (Broadband, Reticulate, Vertebral Line, Uniform with Urostylar Line) and two ventral
color morphs (Immaculate and Maculate). We found no association about the co-occurrence of
different ventral and dorsal color patterns, also regardless sex, suggesting independent evolution
forces influencing on them. In addition, we found geographic color pattern variation. A color
aberrancy considered as leucism was observed in tadpoles, and is reported for the first time in P,
fernandezae. We suggest that the patterns frequency distributions are suggestive of an apostatic
selection mechanism for the color polymorphism in P. fernandezae.

Key words: Albinism; Color morphs; Crypsis; Leucism; Ventral; Whistling Dwarf Frog.

Coloration and pattern variation in anurans are
exhibited under two major and widespread pheno-
mena, polymorphism and chromatic aberrancies.
Polymorphism occurs when two or more discrete
phenotypes coexist within the same population, and
is usually studied regarding the dorsal and ventral
skin external color variation (Hoffman and Blouin,
2000). Color patterns may also vary with sex, pre-

sumably as a result of sexual selection (Kramek and
Stewart, 1980; Buchanan, 1994), or in the context of
differences in microhabitat use, and cryptic behavior
between males and females (Bourke et al., 2011).
Also, the occurrence of patterns can differ among
geographic regions (Bonansea and Vaira, 2012), as-
sociated with the crypsis that substrates can provide
(Rabbani et al, 2015). Besides, color patterns may
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also vary seasonally within a population (Bourke et
al.,2011). The study of color pattern polymorphism
in anurans is useful to understand for instance
predator-prey relationships (Nevo, 1973; Bourne,
2001; Woolbright and Stewart, 2008; Toledo and
Haddad, 2009), to solve taxonomic problems (Heyer,
1970; Nascimento et al., 2005), and as a method for
individual recognition in capture-recapture field
studies (Doody, 1995).

The additional source of conspicuous skin
color variation presented by anurans are “inherited
chromatic aberrancies” (as referred by Borteiro et
al., 2021), consisting of enhanced or diminished
coloration, in this last case with partial or complete
suppression of pigments like in leucism or albinism
respectively (Rodrigues and Oliveira Filho, 2004;
Salles et al., 2013: Moraes and Kaefer, 2015; Brown
et al., 2020; Tavares-Pinheiro et al., 2020; Hemnani
et al., 2021). Leucism affects the presence of chro-
matophores in the skin producing noticeable, almost
total, depigmentation of the body that provides an
overall whitish aspect without affecting the eyes
(Henle et al., 2017).

Both sources of color variation may have a di-
fferent relationship with predation, and consequently
survivorship. For instance, researchers usually assu-
me that color pattern polymorphism in anurans has
an adaptive cryptic function influenced by different
factors such as predation, in the context of microha-
bitat use (Nevo, 1973). Visually oriented predators
promote the differential selection of the color pat-
terns and persistence of the rare phenotypes under a
mechanism called apostatic selection (Clarke, 1969;
Bond and Kamil, 2006). This hypothesis suggests that
once predators identify a prey, predation pressure
may be higher on the patterns most commonly dis-
covered by them. Consequently, other patterns may
increase in abundance and become more selected.
This system of multiple color patterns could repre-
sent an evolutionary advantage, since the chance
of detection by predators using a search image for
a single morph are overall lower in polymorphic
species (Bourne, 2001). Furthermore, there may be
variation in the degree of crypsis among the pattern
morphs that are under apostatic selection, keeping
the less camouflaged morphs at lower frequencies
(Bond and Kamil, 2006), that may also vary between
populations (Crawford, 2000).

On the other hand, the inherited chromatic
aberrancies causing depigmentation are presuma-
bly associated to enhanced predation by visually
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oriented predators (Sazima and Pombal, 1986).
Consequently, depigmentation aberrancies would
be more frequent in animals with less dependence
on camouflage to survive, such as fossorial species
(Sazima and Di-Bernardo, 1991). In addition,
chromatic aberrancies such as leucism or albinism
can be associated to deleterious traits that correlate
with lower survivorship (Maneyro and Achaval,
2004; Browder, 2005), tadpole scoliosis (Sanabria et
al., 2010), diminished tadpole developmental rate
and growth, influencing the size at metamorphosis
(Childs, 1953; Sazima, 1974).

High intraspecific color pattern variation was
recognized by several authors for the Neotropical
frog genus Physalaemus (Barrio, 1965; Gallardo,
1965; Cei, 1980; Yanosky et al., 1997; Nascimento
et al., 2005). For example, this is noticeable in the
southernmost distributed species of the genus, P
fernandezae that inhabits the grassland plains of
southern Uruguay and the Buenos Aires province
in central-eastern Argentina (Barrio, 1964; Barrio,
1965; Gallardo, 1965; Nuiez et al., 2004).

Our exploratory research studied both color
pattern polymorphism in P, fernandezae and chro-
matic aberrancies. The main goals were: 1) to identify
the occurrence of different dorsal and ventral skin
color patterns, 2) assess the relative frequency of
each pattern in both sexes, 3) explore their geogra-
phic variation, 4) report for first time in this species
a chromatic aberrancy, and finally 5) interpret the
results in the context evolutionary processes.

Materials and methods

We examined the skin color pattern of 520 speci-
mens of P. fernandezae from 24 localities throug-
hout its whole geographic distribution. The sample
included 202 specimens housed at the herpetological
collection of Museo Argentino de Ciencias Naturales
“Bernardino Rivadavia” Buenos Aires, Argentina
(MACN and CENAI), 91 from Museo de La Plata,
Argentina (MLP), 101 from Universidad Nacional
del Nordeste, Corrientes, Argentina (UNNEC), and
126 live individuals observed (but not collected)
during surveys held throughout localities in Bue-
nos Aires Province, Argentina: Punta Indio, 24 July
2005 (n = 28); Punta Lara, 28 July 2005 (n = 76); La
Balandra, 23 June 2006 (n = 22). We determined
sex of individuals according to presence/absence
of external nuptial features, consisting the sample
of 340 males and 180 females (Barrio, 1964; 1965).



The observation of adults of P. fernandezae
in life allowed the recognition of four dorsal color
patterns (Fig. 1), that were subsequently recognized
in specimens housed in collections. The coloration of
some of the latter was deteriorated and only in a few
of them cases the patterns not were possible to iden-
tify. Color patterns considered were the following.
Broadband (B): characterized by a broad midline
dorsal band of irregular edges, extending from the
tip of the snout to the vent, usually covering the
upper eyelid. The band is clearer than the rest of the
spots that complete the dorsal pattern. Many of the
spots flank the dorsal band for almost its whole ex-
tension, but are absent near the vent. Reticulate (R):
dorsum dominated by several irregular dark spots
that form a reticulate pattern, without a noticeable
longitudinal line or band. This pattern fades towards
its edges. Vertebral Line (VL): characterized by a na-
rrow and well-defined median stripe from the snout
to the vent, lighter than the spotted background and
dorsal stains to which it markedly contrasts. The
dorsal stripe is flanked by dark longitudinal spots
with clear centers, which are also fairly noticeable
against the light background. Uniform with Urostylar
Line (UUL): uniformly dark dorsum that sometimes
present a few small clear spots, usually including a
short and clear line over the urostyle.

The ventral region of the body is far more
homogenous than the dorsal color patterns. All
the observed variation can be arranged into two
phenotypes (Fig. 1). Immaculate (I): The belly is
brownish, and spots are absent. Maculate (M): The
belly is covered by small connected clear spots that
contrast over a dark background.

To analyze the occurrence of color pattern
polymorphism we previously tested the indepen-
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dence between ventral and dorsal patterns using a
2 x 4 Chi-Square contingency tables according Zar
(1999). The relationship between the color patterns
and sex was tested using Generalized Linear Models,
setting each multinomial distribution for the “color
pattern” variable setting a logit link function. Finally,
we explored the influence of geographic location
using the frequency distribution of patterns, only
for those localities for which all patterns described
for P. fernandezae were represented. Analyses were
made with the software STATISTICA 7.0.

In addition to the observations made in adults,
we recorded anomalous coloration in some tadpo-
les (Stages 31 - 36; Gosner, 1960) collected on 8
September 2009 at the Punta Lara Natural Reserve
(34° 47’ 56.6” S 58° 00°43.2” W - Buenos Aires,
Argentina) during amphibian surveys made on a
vertebrate reserve inventory (Roesler and Agostini,
2012). These tadpoles (n = 10) were raised to reach
metamorphosis in captivity and deposited in the
UNNEDC collection (Appendix I). All froglets were
raised in the same aquarium, and provided with
fresh leaf litter on which they fed arthropods.

Results

The Chi-Square analysis showed independence bet-
ween the dorsal and ventral patterns (x2 =3.73; df =
3; p =0.292). Therefore, further analyses considered
each pattern separately. The dorsal color pattern of
eleven female specimens housed at collections, were
not possible to identify due to their conservation
condition. The frequencies of the different dorsal
patterns discriminated by sex were as follows: B
=213 (134 &, 79 9), R =186 (121 &, 65 @), VL =
86 (65 3, 21 ), and UUL = 24 (20 &, 4 Q) (Fig.

(B) (R) (VL)

(UuL) {n (M)

Figure 1. Dorsal and ventral color patterns in Physalaemus fernandezae. Dorsal patterns: broadband (B), reticulate (R), vertebral line
(VL), uniform with urostylar line (UUL). Ventral patterns: immaculate (I), maculate (M).
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2). They frequencies did not significantly differ in
male-female comparisons, W = 5.480, df = 3, p =
0.1390. The corresponding frequencies of ventral
patterns were: M = 396 (265 &, 127 Q),1=124 (78
d,46 Q) (Fig. 2). As occurred with dorsal patterns,
the frequencies did not significantly differ between
sexes, W= 3.566, df = 1, p = 0.058).

Our data included only 6 localities with re-
presentatives of all dorsal patterns, and for which
the number of specimens on each sample was > 28.
The frequency distribution varied among localities,
and the R pattern was the most frequent in four of
them, whereas the B pattern was the most common
in two (Fig. 3).

Regarding ventral patterns, only one of them
was recorded in 9 of the 24 localities. In the remai-
ning, the “Maculate” pattern was more frequent than
“Immaculate”, in a mean proportion of 15.2 (Fig. 2).

Three of the tadpoles raised in the laboratory
were leucistic, two lacked body pigmentation except
for the eyes and in the remaining one only the legs

45 B Male
40 Female
ﬁ\ﬁ 35
>
© 30
c
]
3 25
-
2
& 20
15 -
10
5 .
0 - - | |
B R VL UuL

Dorsal patterns

u Male

Female

8

Frequency %
]

Ventral patterns

Figure 2. Frequency distribution of dorsal and ventral color pat-
terns in Physalaemus fernandezae. Dorsal patterns: broadband
(B), reticulate (R), vertebral line (VL), uniform with urostylar
line (UUL). Ventral patterns: immaculate (I), maculate (M).
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were unpigmented (Fig. 4). One of the tadpoles
lacking body pigmentation died before reaching
metamorphosis, while the others completed it
successfully along with normal tadpoles. The two
leucistic froglets (Fig. 4) died five days after reaching
the metamorphosis, while normal individuals were
kept for three months until euthanized, during which
they grew normally.

Discussion

The occurrence of color pattern polymorphism was
not indicated for P. fernandezae prior to this work.
Nascimento et al. (2005) reported two patterns
(“pattern 4” and “pattern 77, see their Fig. 4-D and
4-G) to define the P, henselii morphological species
group, which included the species P. fernandezae, P.
henselii, and P. riograndensis (but see Tomatis et al.,
2009; Lourenco et al., 2015). The authors did not
indicate which pattern was present in each species.
The “pattern 4” quoted by Nascimento et al. (2005)
is presumably similar to our R pattern, although
the specimens we analyzed did not exhibited the
“Q)” shaped stain described by them. The varied
color patterns exhibited by P. fernandezae seem
to be distinctive within the genus. From the color
pattern drawings presented by Nascimento et al.,
(2005) we can recognize the main features of two
described by us in P. fernandezae: the urostylar line
of the pattern UUL is present in “pattern 8” of these
authors, whereas the vertebral line determining VL
is correspondingly present in “pattern 1” (see their
Figs. 4-H and 4-A respectively). Remarkably, the B
pattern defined herein for P. fernandezae seems to
be exclusive of this species within the genus. The
remaining patterns of P. fernandezae are widespread
in anurans from several families worldwide, and may
be of limited taxonomic value.

The dorsal patterns in P, fernandezae show sta-
ggered frequency distributions across populations,
with one pattern clearly dominant, some others
similarly represented, and a pattern barely present.
This would account for a pattern polymorphism in P.
fernandezae, related to an adaptive cryptic function.
For instance, the vertebral line pattern could disrupt
body shape among vegetation, hindering predators'
visual recognition (Nevo, 1973). Visually orien-
ted predators promote the persistence of varied
patterns and also of the rare morph types under a
mechanism called apostatic selection (Clarke, 1969;
Bond and Kamil, 2006), such as the UUL pattern in



P. fernandezae. Apostatic selection usually explains
the color pattern polymorphism found in several
anuran species (Milstead et al., 1974; De la Riva,
1977; Crawford, 2000; Bourne, 2001). Bond and
Kamil (2006) concluded that this polymorphism is
influenced by a complex interaction between habitat
structure and predator recognition. Polymorphism
in P. fernandezae could play a cryptic function or
camouflage against visually oriented predators like
it was proposed in several anuran species (Nevo,
1973; Bond and Kamil, 2006; Bourke et al., 2011).

The geographic variation of the polymorphism
present in P. fernandezae could be favored by the
characteristics of the microhabitat occupied (e.g.
substrate) and predation, promoting the dominance
of one pattern (Bourke et al., 2011). On the other
hand, the geographic variation could be attributable
to the load of color patterns present during founder
effects, and the random incidence throughout the
process of apostatic selection.

Polymorphism in ventral color patterns has
been studied in some leptodactylid frogs (Heyer,
1970; Duellman and Morales, 1990; Nascimento et
al., 2005). Although these studies linked the ventral
patterns to geographic distribution in a taxonomic
framework, they did not explain the ventral pattern
variation as an adaptive function. As terrestrial anu-
rans have their bellies in contact with the ground,
the adaptive cryptic function is plausible for species
that call on the water surface, where the ventral
skin is exposed to underwater predators. We are
unaware of the adaptive function of the ventral
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Figure 3. Geographic variation of frequency distribution of
dorsal and ventral color patterns in Physalaemus fernandezae.
Localities: 1 (D’Orbigny), 2 (General Lavalle), 3 (Santiago
Vésquez), 4 (Punta Indio), 5 (Punta Lara), and 6 (La Balan-
dra). References: broadband (B), reticulate (R), vertebral line
(VL), uniform with urostylar line (UUL), immaculate (I), and
maculate (M).
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pattern of P. fernandezae, but our analysis showed
a clear independence between ventral and dorsal
variation, suggesting that they could be subject to
different selective pressures. The differences in color
pattern exhibition between sexes were associated to
differential microhabitat use in some polymorphic
anuran species (see Bourke ef al., 2011). We are
unaware of differences in habitat use between sexes
in P fernandezae, but if being the case it seems not to
influence dorsal and ventral pattern polymorphism.

Physalaemus fernandezae is not a strictly
nocturnal species (Barrio, 1964; 1965; pers. obs. of
authors), and its polymorphism suggests a possible
camouflage adaptive function. The chromatic abe-
rrancy cases reported here for larvae could not be
confidently attributed to the nocturnal or fossorial
behavior hypotheses (Sazima and Di-Bernardo,
1991). Adult specimens, neither those in collections
nor the several ones observed by us in nature exhibi-
ted chromatic aberrancies, accounting for the likely
negative effects of conspicuous hypopigmentation
on survival.

In conclusion, P. fernandezae is a polymorphic
species that shows a highly variable skin regarding
both color and pattern, which may include the
spontaneous occurrence of aberrant phenotypes
like leucism. The frequency distributions of patterns
suggest a maintenance mechanism by apostatic
selection, although specific studies are needed to
test this hypothesis. The similarity of the observed
polymorphism with that of representatives of other
anuran families (i.e. Hoffman and Blouin, 2000) adds
to alarge amount of evidence in regard to convergent
color pattern evolution in anurans, notwithstanding
an old phylogenetic signal (Nevo, 1973; Crawford
2000).
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Figure 4. Leucism in Physalaemus fernandezae: tadpole (A)
and metamorphic (B) with lack of pigmentation in body, and
metamorphic (C) with lack of pigmentations in legs.
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Appendix | - Material Examined

Physalaemus fernandezae specimens from the herpetology
collections of Museo Argentino de Ciencias Naturales
Bernardino Rivadavia (MACN), Centro Nacional de
Investigaciones Ioldgicas, Buenos Aires, Argentina (CENAI,
collection now transferred to MACN), Museo de La Plata
(MLP), La Plata, Buenos Aires, Argentina, and Universidad
Nacional del Nordeste (UNNEC), Corrientes, Argentina.

ARGENTINA: PROVINCIA DE BUENOS AIRES: Ayacucho:
MACN 2167; Balcarce: MACN 11012 to 11014, MACN
24771, MACN 24772; Cachari: MACN 29534 to 29536;
Benito Juarez: MACN 23510 to 23515; Cristiano Muerto:
CENAI 130-3, CENAI 135-3to 135-5, CENAI 135-7, CENAI
135-9, CENAI 135-10; D'Orbygny: MACN 11245, MACN
15979, MACN 15992, MACN 16010 to 16015, MACN
21091, MACN 21724, MACN 21725, MACN 21843 t0 21851,
MACN 21857 to 21863, MACN 30117 to 30123; Dolores:
MACN 29509 to 29516; General Lavalle: MACN 29609 to
29611, MACN 29643 to 29653, MACN 30241 to 30245;
General Alvear: MACN 21665 to 21672; General Madariaga:
MACN 21134 to 21154, CENAI 129, CENAI 1348, CENAI
1353; Ingeniero Maschwitz: CENAI 124-1, CENAI 124-3 to
124-8, CENAI 3441, CENAI 3442; La Balandra: UNNEC
11668 to 11705, 22 unvouchered specimens; Magdalena:
MACN 25287 to 25291; Mar Chiquita: MACN 21101
to 21127; Pereyra Iraola: CENAI 128-1, CENAI 128-3,
CENAI 128-5, CENAI 128-6; Pirovano: MACN 28267,
MACN 28268; Punta Indio: UNNEC 11706 to 11721, 28
unvouchered specimens; Punta Lara: MLP 5264 to 5354,
UNNEC 11619 to 11667, 76 unvouchered specimens;
Roque Pérez: MACN 20725; San Miguel del Monte: MACN
16468, MACN 36460; Tandil: MACN 21675 to 21680;
Olivos: MACN 32022; Zelaya: MACN 6985. URUGUAY:

DEPARTAMENTO DE MONTEVIDEO: Santiago Vazquez:
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CENAI 122-1, CENAI 122-2, CENAI 122-6 to CENAI 122-9, CENAI 122-28, CENAI 122-31 to CENAI 122-35, CENAI
CENAI 122-11 to CENAI 122-14, CENAI 122-16, CENAI 122-37, CENAI 122-40, CENAI 122-42, CENAI 122-43.
122-18 to CENAI 122-22, CENAI 122-24, CENAI 122-25,
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Introduction

ABSTRACT

The Atlantic Forest is a biodiversity hotspot and one of the most threatened ecosystems in the
world. Still, its reptile fauna is poorly known, especially in its southern portion. We present here
for the first time a compiled list of land and freshwater reptiles of the Island of Santa Catarina,
the largest continental island off the Brazilian coast. The list was based on field observation,
literature, and preserved material from herpetological collections. We recorded 36 autochtho-
nous reptile species, including one crocodylian, one turtle, two amphisbaenians, nine lizards,
and 23 snakes. We also recorded introduced populations of two exotic emydid turtles. Species
composition is strongly influenced by the presence of Atlantic Forest species, but there are also
some non-forest species associated with the fauna of southern South America.

Key words: Squamata, Testudines, Crocodylia, Island diversity, Zoogeography, Atlantic
Forest.

RESUMO

A Mata Atlantica é um hotspot de biodiversidade e um dos ecossistemas mais ameagados do
mundo. Ainda assim, sua fauna reptiliana é pouco conhecida, principalmente na por¢io sul.
Apresentamos aqui pela primeira vez uma lista compilada de répteis terrestres e de agua doce
da Ilha de Santa Catarina, a maior ilha continental da costa brasileira. A lista foi baseada em
observagao de campo, literatura e material preservado em colegdes herpetoldgicas. Registramos
36 espécies de répteis autdctones, incluindo um crocodiliano, uma tartaruga, duas anfisbenas,
nove lagartos e 23 cobras. Também registramos populagoes introduzidas de duas tartarugas
Emidideos exéticas. A composi¢do de espécies é fortemente influenciada pela presenca de
espécies da Mata Atlantica, mas também existem algumas espécies nao florestais associadas a
fauna do sul da América do Sul.

Palabras claves: Squamata, Testudines, Crocodylia, Biogeografia de ilhas, Zoogeografia, Floresta
Atlantica.

The Island of Santa Catarina is the largest continental
island of the Brazilian coast. It is home to the capital
of the State of Santa Catarina, Floriandpolis, which
has a population of over 537,000 (IBGE, 2022). The
island lies within the Atlantic Forest Domain, one of
the most fragmented and threatened ecosystems in
the world (Brown and Brown, 1992), and a biodiver-
sity hotspot (Bibby et al., 1992; Myers et al., 2000).
From 1748, date when the first colonizers arri-

ved from the Azores (Portugal), until the late 1970s,
nearly 80% of the island’s forests were cleared for
crops and wood (Caruso, 1983). With the decline
of agriculture at the beginning of the twentieth cen-
tury, most of these areas were abandoned, allowing
the original vegetation to slowly and spontaneously
recover. Tourism is now one of the main economic
activities of the island. However, the shift in major
economic activities led to the systematic destruction
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of restingas and mangroves, even though nowadays
at least 42% of the area of the island is protected
(CECCA, 1997a). Despite the recovery of the island’s
montane forests, deforestation in the past has led to
the extinction of largest mamals (Graipel et al., 2001;
Olimpio, 1995; Miiller, 1969a, 1970a) and some birds
(Naka et al., 2002).

Santa Catarina Island was an important port
of supply for European ships during centuries XVII-
XIX, receiving many renowned naturalists, such as
René Lesson, Georg von Langsdorff, Antoine Joseph
Pernetty, Hermann von Thering, and Johann Frie-
drich Theodor Miiller — the German naturalist best
known for his correspondence with Charles Darwin
and for Miillerian mimicry (named after him).
Those early naturalists have left countless reports
on the fauna and flora of the island. However, the
first contributions to the knowledge of the island’s
reptile fauna were made by German herpetologist
and biogeographer Paul Miiller, who made several
expeditions to Brazil in the 1960s and 1970s, with a
special interest in the biogeography of the southeas-
tern Brazilian islands. Miiller’s expeditions resulted
in several contributions to the fauna of Santa Cata-
rina Island (Miiller, 1968a, b, ¢, 1969a, b, ¢, 1970a,
b, 1971a, b, 1974a, b, 1975, 1976; Miiller and Ritter,
1978), most of which were published in German
and remain seemingly unknown to most Brazilian
herpetologists to this day.

Only recently, following the increasing interest
in the Brazilian herpetofauna, has new information
on the reptile fauna of the island appeared, albeit still
restricted to sporadic observations of only one or
few species (e.g. Lema and Braun, 1993; Lema, 1994;
Verbradic et al., 2004a,b; Ghizoni Jr and Graipel,
2005; Kunz and Ghizoni Jr, 2009). Aiming to fill a gap
in the knowledge of reptile diversity in the southern
limits of the Atlantic Forest, we present for the first
time a compiled list of the reptile fauna on the Island
of Santa Catarina based on field surveys, scientific
collection records, and bibliographic records.

Materials y methods

Study area

Santa Catarina Island (SCI hereafter) is located
east off the coast, between 27°22’S-27°50’S and
48°21"W-48°35" W and separated from the main-
land by a strait of 500 meters. It is 425 km? in area,
with an elongated shape formed by a NNE-SSW
oriented rocky mountain range (up to 600 m.a.s.l.)
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that crosses the 54 km length of the island; its
maximum width (E-W) is 18 km. The surrounding
lowland plains are formed by marine sediments and
there are about 29 km® of rivers and lakes/lagoons
(CECCA, 1997b; Fig. 1).

The climate is subtropical and strongly in-
fluenced by southern polar winds during winter
(May-September) and by Atlantic tropical winds
from northeastern Brazil during summer (Octo-
ber-April). The mean annual temperature is 21°C,
being January the hottest month (mean temperature
of 24°C) and July the coldest (mean temperature of
16°C). The rainfall average is 1830 mm, distributed
evenly throughout the year (CECCA, 1997b).

The main vegetation types found on the island
are as follows (adapted from Naka et al., 2002; Fig. 2):

(1) Lower-montane evergreen forest: This vege-
tation type is very rich with a canopy reaching up to
20 or 30 m. Most of this habitat is now composed
of patches of secondary growth. The best preserved
remnant patches are confined to the highest areas
of the slopes.

(2) Lowland evergreen forest: This forest grows
on marine sedimentary soils. It is characterized by
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Figure 1. Location of Santa Catarina Island, off the coast of the
state of Santa Catarina, southern Brazil.
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Figure 2. Main ecosystems found on Santa Catarina Island: A) Montane Forest at Parque Municipal Lagoa do Peri; B) wetland and
lowland forest (on the background) on the Ratones and Jureré plains, (Ratones river basin, northwest of the island); C) Restingas and

sand dunes on the eastern portion of the island (Mogambique beach); D) Mangroves near the mouth of the Ratones river (northwest
of the island); E) a rivulet inside a lower-montane forest; F) interior of a lowland forest, with many bromeliads on the ground.
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many epiphytes with an understory covered with
bromeliads and a canopy averaging 15 m in height.

(3) Restinga and sand dunes: A coastal strip of
shrubby vegetation that grows on Holocene sandy
soils of the littoral plains. In the eastern portion
of the Island, there are also banks of sand dunes
accompanying the restingas. This habitat covers
approximately 6% of the island’s area.

(4) Mangroves: These forests, which occur only
on the western coast of the island, are dominated by
three tree species: Aviccenia schaueriana, Rhizophora
mangle and Laguncularia racemosa. The mangroves
cover about 6% of the island.

(5) Wetlands: They occur along the coastal
plains. These areas are inhabited by many species of
Cyperaceae. There are also two large lagoons on the
island: Lagoa do Peri (a freshwater lagoon) and Lagoa
da Conceigao (a saltwater lagoon). Wetlands, inclu-
ding the lagoons, cover about 6% of the island’s area.

(6) Disturbed areas: includes rural areas (old
cattle pastures and abandoned agricultural lands)
and urban areas.

Inventory of Taxa

Below we present a list of land and freshwater rep-
tiles present on SCI. We compiled literature records
and field observations made by the authors over the
past two decades with data from the Herpetological
Collections of the Federal University of Santa Ca-
tarina (CHUFSC) and the Federal University of

Rio Grande do Sul (UFRGS), indicating the list of
available specimens in the collections. A significant
part of this material resulted from the authors’ field-
work. When global (e.g. Di-Bernardo et al., 2000)
or regional (Brazil: ICMBio, 2022; Santa Catarina:
CONSEMA, 2011) conservation assessments are
available they are noted. Habitat use is based mostly
on field observations and, when available, on the
literature and catalogue data of specimens in the
CHUEFSC and UFRGS collections. Nomenclature
followed Uetz et al. (2022) and Guedes et al. (2023).
Taxonomic comments are made when necessary. We
also discuss some doubtful or misidentified species
previously recorded for SCI.

Results

We recorded 36 autochthonous reptile species
(including the naturalized gekkonid species Hemi-
dactylus mabouia; see Costa and Bérnils (2015) and
comments below) distributed among 31 genera and
15 families. Of these, 23 are snakes (63.9%), nine
lizards (25%), two amphisbaenids (5.6%), one turtle
(2.8%), and one crocodylian (2.8%). Additionally,
we also recorded established populations of two
introduced Emydid turtles, Trachemys dorbigni and
T. scripta, totalizing 38 reptile species recorded for
SCI, 13 of which (34.2%) are recorded here for the
first time. Three species are threatened at a regional
and/or global scale (Table 1; Figs. 3-5).

Table 1. List of terrestrial and freshwater reptiles recorded for Santa Catarina Island, southern Brazil. Status: Threat categories accord-
ing to IUCN criteria at regional (Santa Catarina state = SC; Brazil = BR) and global (WR) scale. VU = Vulnerable; EN = Endangered.
Habitat: 1 = montane forest; 2 = lowland forest; 3 = restinga; 4 = mangroves; 5 = wetlands; 6 = disturbed areas.

Taxon Status Habitat Previous records

TESTUDINES

Emydidae

Trachemys dorbignyi (Duméril and Bibron 1835) Exotic 4,5,6 Horus Institute

Trachemys scripta elegans (Wied 1838) Exotic 4,5,6 Horus Institute

Chelidae

Hydromedusa tectifera Cope 1870 1,2,4,5,6 Miller (196.8 ¢) Ghizoni Jr
and Graipel (2005)

CROCODYLIA

Alligatoridae

Caiman latirostris (Daudin 1801) 4,5,6 Fusci\{[glolitra(i?Z; b()z 008)

SQUAMATA

Gekkonidae

Hemidactylus mabouia (Moreau de Jonneés 1818) 1,2,3,6 Miiller (1969b)
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Mabuyidae

Aspronema dorsivittatum (Cope 1862)

Leiosauridae

Enyalius iheringii Boulenger 1885
Liolaemidae

Liolaemus occipitalis Boulenger 1885

Diploglossidae
Ophiodes fragilis (Raddi 1820)

Gymnophthalmidae
Colobodactylus taunayi Amaral 1933
Placosoma glabellum (Peters 1870)

Teiidae

Contomastix lacertoides (Duméril and Bibron 1839)

Salvator merianae (Duméril and Bibron 1839)

Amphisbaenidae

Amphisbaena arenicola
Perez and Borges-Martins (2019)

Leposternon microcephalum Wagler 1824
Typhlopidae

Amerotyphlops brongersmianus (Vanzolini 1976)

Colubridae
Chironius exoletus (Linnaeus 1758)

Chironius foveatus Bailey 1955

Chironius laevicollis (Wied 1824)

Spilotes pullatus (Linnaeus 1758)
Dipsadidae
Cercophis auratus (Schlegel 1837)

Clelia plumbea (Wied 1820)
Dipsas albifrons (Sauvage 1884)
Dipsas alternans (Fischer 1885)

Dipsas neuwiedi (Thering 1911)

Echinanthera cyanopleura
(Cope 1885)

Erythrolamprus miliaris (Linnaeus 1758)
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3,6

VU (WR, BR, SC) 3

3,6

EN (SC) 3

1,2,3,6

1,2,3,6

1,2,3

2,5,6

EN (SC) 1,2

1,2,3,6

1,2,3,4,5,6

Miiller (1970b, 1971a,
as Mabuya mabouya)
Lema and Braun (1993,
as Mabuya dorsivittata)
Vrcibradic et al. (2004b,
as Mabuya dorsivittata)

Miiller (1970b) Lema (1994)

Miiller (1975, 1976)

Miiller (1968a, 1971a,
as Ophiodes striatus)

new record

new record

Vrcibradic et al. (2004a)
Ghizoni Jr et al. (2009)
(both as Cnemidophorus lacertoides)

Miiller (1969a, as Tupinambis teguixin)
Ghizoni Jr and Graipel (2005,
as Tupinambis merianae)

Perez and Borges-Martins (2019)

new record

new record

Miiller (1969a, as Chironius pyrrhopogon)
Dixon et al. (1993)
Kunz and Ghizoni Jr (2009)

Kunz and Ghizoni Jr (2009)

Miiller (1969a) Dixon et al. (1993)
Lema (1994, 2002)

Miiller (1968b)
Kunz and Ghizoni Jr (2009)

Miiller and Ritter (1978,
as Uromacerina ricardinii)

Miiller (1974)
new record
new record
Kunz and Ghizoni Jr (2009,
as Sibynomorphus neuwiedi)

new record

Miiller (1969a) Lema and Braun (1993)
(both as Liophis miliaris)
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Imantodes cenchoa (Linnaeus 1758)

Oxyrhopus clathratus
Duméril, Bibron and Duméril 1854

Philodryas aestiva
(Duméril, Bibron and Duméril 1854)

Pseudablabes patagoniensis
(Girard 1858)

Siphlophis pulcher (Raddi 1820)
Dibernardia bilineatus (Fischer 1885)
Tropidodryas serra (Schlegel 1837)
Xenodon neuwiedii Giinther 1863
Elapidae

Micrurus corallinus (Merrem 1820)
Viperidae
Bothrops jararaca (Wied 1824)

Bothrops jararacussu Lacerda 1884

1 Kunz and Ghizoni Jr (2009)

1 new record

3,6 new record

3 new record

Prudente et al. (1998)
Kunz and Ghizoni Jr (2009)

new record

—_ = =

new record

Miiller (1974b)

1,2,3,6 Kunz and Ghizoni Jr (2009)

Miiller (1971a, 1974b)

1,2,3,6 Campbell and Lamar (2004)

1,2 new record

Species Accounts

TESTUDINES

Family Chelidae

Hydromedusa tectifera Cope, 1870 (Fig. 3B)
Material: CHUFSC 3132, UFRGS 7393. Comment:
This snake-necked turtle is the only native freshwater
turtle of SCI. It is habitat generalist, occurring from
small montane rivulets to mangroves, and appears
to be most active at night. Miiller (1968c) reported
the finding of seven specimens in a water reservoir
at “Morro da Lagoa” (500 m.a.s.l) and commented
briefly on sexual dimorphism (females of the sample
had smaller plastrons than males). Ghizoni-Jr and
Graipel (2005) reported an accidental bycatch of this
species at Lagoa do Peri Park using live-traps for
small mammals in a rivulet. Recently, at 27 march
2023, an individual was recorded in a stream in the
middle of the forest in the RPPN Morro das Aranhas
in the north of ISC in the early afternoon.

Family Emydidae

Trachemys dorbigni (Duméril and Bibron, 1835)
Material: none. Comment: Exotic. This species is
considered native to Brazil only in the neighboring
state of Rio Grande do Sul, even though it probably
also occurs in the southeastern coastal plains of San-
ta Catarina (see comments in Tortato et al., 2014).
It is common in the pet trade and an established
population occurs in the small-polluted rivers that
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drain to the Itacorubi Mangrove.

Trachemys scripta elegans (Wied, 1838)

Material: none. Comment: Exotic. This North
American Emydid turtle is a worldwide invasive
species due to pet trade. On SCI, as for T. dorbig-
ni, a probably reproductive population occurs in
the Ttacorubi basin. Tortato et al. (2014) reported
evidence of reproduction of this species in natural
areas near SCI.

CROCODYLIA

Family Alligatoridae

Caiman latirostris (Daudin, 1801) (Fig. 3A)
Material: CHUFSC 354. Comment: The broad-
snouted caiman still occurs in the major mangroves,
lakes, lagoons and in the main lowland drainages of
SCI. Indeed, its populations are recovering and it can
now be seen even in small and polluted rivers and
channels inside urban areas.

SQUAMATA - Lizards

Family Diploglossidae

Opbhiodes fragilis (Raddi, 1820) (Fig. 3H)

Material: CHUFSC 735, 1376, UFRGS 6736, 7316.
Comment: Miiller (1968a), in a work on the herpe-
tofauna of Campeche Island (a small island east oft
SCI), besides specimens of this species (as Ophiodes
striatus) from that island, also lists two specimens
from SCI. Found usually in disturbed areas or forest
edges, but never inside dense forests. It was quite
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Figure 3. Reptile species from Santa Catarina Island: A) Caiman latirostris; B) Hydromedusa tectifera; C) Amphisbaena arenicola;
D) Leposternon microcephalum; E) Aspronema dorsivittatum; ¥) Enyalius iheringii; G) Liolaemus occipitalis; H) Ophiodes fragilis.
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abundant at the Federal University of Santa Catarina
campus until the mid-1990s.

Family Gekkonidae

Hemidactylus mabouia (Moreau de Jonnes, 1818)
Material: none. Comment: Contrary to what Ro-
cha et al. (2011) stated, the data obtained by Miiller
(1969b) for several southeastern Brazilian islands,
including SCI, demonstrates that this widespread
gekkonid has long been established on the Brazilian
coast. On SCI, this species is abundant, both in ur-
ban and natural environments. One specimen was
found in the stomach content of a juvenile Bothrops
jararacussu (CHUFSC 714) from “Ribeirao da Ilha”
at the southern portion of the island.

Family Gymnophthalmidae

Colobodactylus taunayi Amaral, 1933 (Fig. 4A)
Material: CHUFSC 691, 698-99, 736. Comment:
This is a cryptic, poorly known species distributed
across the Atlantic Forest from Sdo Paulo to Santa
Catarina. Previously known for the Itajai Valley
(Bérnils et al., 2001) at northern Santa Catarina, this
is the first record for SCI and the southernmost for
the species. Observed only in montane forests. Four
specimens were caugh in pitfall traps at Lagoa do
Peri (TSK, unpublished data). In other three occa-
sions the species was observed active in the leaflitter,
into which the species rapidly tried to submerge to
escape. Two were active during the day, in the early
afternoon, and one was observed active at midnight.
Placosoma glabellum (Peters, 1870)

Material: CHUFSC 2694. Comment: Recorded here
for the first time for SCI. Besides the preserved ma-
terial, from a forest area near Lagoa da Conceigao,
there are only two photographic records of lizards
of the genus Placosoma for SCI. However, these
photographic records do not allow a clear diffe-
rentiation between P. glabellum and P. cordylinum.
Both species are Atlantic Forest endemic species
and have their current southern distribution limits
at northern Santa Catarina (Bérnils et al., 2007).
One of these records was obtained from inside a
bromeliad (Canistrum lindenii) on the floor of a se-
condary forest (J. Steiner and A. Zillikens, personal
communication) and the other was found in debris
in a disturbed area near forest edges (C. Salvador,
personal communication).

Family Leiosauridae
Enyalius iheringii Boulenger, 1885 (Fig. 3F)
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Material: CHUFSC 133, 567, 739-740, 753. Com-
ment: Observed only in montane forests. Lema
(1994) stated that it is abundant on SCI (on the hill
known as “Morro da Lagoa”). During a study at
the Lagoa do Peri Park, between 2005 and 2007, 13
specimens were recorded, eight of which caught in
pitfall traps (TSK, unpublished data).

Family Liolaemidae

Liolaemus occipitalis Boulenger, 1885 (Fig. 3G)
Material: CHUFSC 183, 493-97, 537-38, 568.
Comment: This sand-dweller lizard occurs on the
larger sand dunes of eastern SCI, between Lagoa da
Conceigao (the largest lagoon on SCI) and Joaquina
beach and Ingleses/Santinho/Mogambique beaches.
The island is the northern distribution limit of this
globally threatened species (Silveira et al. 2021).

Family Scincidae

Aspronema dorsivittatum (Cope, 1862) (Fig. 3E)
Material: CHUFSC 95, 100-01, 110, 135, 336-337,
528, 692-93, 737. Comment: Most frequently seen
on rocky seashores, restingas and occasionally in
disturbed areas. Abundant on the rocky seashore of
Santinho Beach and in the restingas near the Carijos
Ecological Station.

Family Teiidae

Contomastix lacertoides (Duméril and Bibron, 1839)
(Fig. 4B)

Material: CHUFSC 512-14, 518, UFRGS 6852.
Comment: This regionally threatened species is
actually a complex of cryptic species distributed
in open areas along the Pampas and the southern
Brazilian restingas (Rio Grande do Sul and Santa
Catarina; M. Borges-Martins, personal communica-
tion). SCI is the northernmost limit for this species
(Vrcibradic et al., 2004a), which is known only in
some restingas of eastern SCI.

Salvator merianae (Duméril and Bibron, 1839) (Fig.
4C)

Material: CHUFSC 738. Comment: This large,
widespread and habitat generalist lizard is active
mainly between October and March (personal ob-
servation) on SCI. It is abundant on the island and
sometimes hunted by locals for food.

SQUAMATA - Amphisbaenians

Family Amphisbaenidae

Amphisbaena arenicola Perez and Borges-Martins,
2019 (Fig. 3C)
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Figure 4. Reptile species from Santa Catarina Island: A) Colobodactylus taunayi; B) Contomastix lacertoides; C) Salvator merianae;
D) Chironius exoletus; E) Chironius foveatus; F) Spilotes pullatus; G) Dipsas alternans.
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Material: CHUFSC 668, 683, 696, UFRGS 5892-94,
6303, 6615-16, 6702. Comment: Frequent on the
sandplains of the northeastern portion of the island
(the restingas of Ingleses and Rio Vermelho), and
closely related to Amphisbaena munoai from the
Pampa region of Uruguay and Rio Grande do Sul
(Perez and Borges-Martins, 2019).

Leposternon microcephalum Wagler, 1824 (Fig. 3D)
Material: CHUFSC 682, 697, 700, 744, 978-79,
UFRGS 7330. Comment: This widespread amphis-
baenid is reported here for the first time for SCI. We
recorded this species in restingas, montane forests
and even urban areas, but it seems to be more fre-
quent in the sandy, lowland plains. A specimen was
regurgitate by a Micrurus corallinus, found in the
restinga of Ratones.

SQUAMATA - Snakes

Family Colubridae

Chironius exoletus (Linnaeus, 1758) (Fig. 4D)
Material: CHUFSC 60-61, 65-66, 369, 373, 484,
492, 519, 522, 564, 833-36, 881, 971, UFRGS 7063.
Comment: It is probably one of the most frequent
snake species of the island, found in most habitat
types, but especially in the restingas and in forest
edges, including disturbed areas. This diurnal,
semi-arboreal species, as most of its genus, is diet
specialist, feeding mostly on anurans. One speci-
men was observed feeding on a leptodactylid frog
Leptodactylus paranaru, which was actively found
under debris in the morning. After swallowing the
frog, the snake climbed a tree and remained inactive
partially exposed to the sun for about 40 minutes.
Chironius foveatus Bailey, 1955 (Fig. 4E)

Material: CHUFSC 686, 797. Comment: Two ju-
venile specimens were found inactive at night in
the vegetation (aboutl.5 m high) and another was
found active during the day also in the vegetation
at Lagoa do Peri. Very large specimens were found
active on the forest floor at Morro da Lagoa (about
2.5 m total length) and in Sertdo do Peri. At Morro
da Lagoa, a juvenile was found dead on an unpaved
road (Kunz and Ghizoni Jr., 2009). All records of this
Atlantic Forest endemic species were obtained on
dense mountain forests, and SCI is the southernmost
record for the species.

Chironius laevicollis (Wied, 1824)

Material: CHUFSC 270. Comment: Recorded by
Miiller (1969a) for the surroundings of Lagoa da
Conceigao, the largest lagoon on the island (same
material examined by Dixon et al, 1993), and by
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Lema (1994) at the Rio Vermelho State Park, which
lies between this lagoon and the ocean at northeas-
tern SCI. The collected material comes from Rio
Tavares, and we have observed this species only two
times, both near the Carijés Ecological Station. This
locality is on the island’s largest plain and also largest
hydrographic basin (Ratones river basin). All known
records come from lowland plains.

Spilotes pullatus (Linnaeus, 1758) (Fig. 4F)
Material: CHUFSC 88, 266, 475, 751.

Comment: Miller (1968b) recorded it for the first
time for SCI, reporting the finding of a female (2200
mm in total length) on the roof of a ruined distillery
at Lagoa do Peri. Largest snake of the island, one
specimen (male) found in the montane forest west
of Lagoa do Peri measured 2800 mm in total length.
Not rare, but nowadays it seems to be restricted to
the largest forest remains, mostly in mountain areas.

Family Dipsadidae

Cercophis auratus (Schlegel, 1837)

Material: none. Comment: Miiller and Ritter (1978)
reported four specimens from Lagoa do Peri. Thisis a
very rare snake along all its distribution. Three of the
four specimens mentioned by Miiller and Ritter were
sent to Saarland University (Germany) and one is re-
ported to be at the Federal University of Rio Grande
do Sul (UFRGS; Porto Alegre, Brazil). Unfortunately,
this material was not found in that collection and
seems to be lost. One specimen at the CHUFSC is
not catalogued and has no collection data.

Clelia plumbea (Wied, 1820)

Material: CHUFSC 49, 271, 526. Comment: First
recorded by Miiller (1974a), who reported a very
large female (217 cm in total length) of this mainly
ophiophagous snake for the island. Lema (1994)
reported the species for Floriandpolis (probably
referring to the island area of the city) without any
further information. The three voucher specimens
referred to above were collected between 1977 and
1990. A juvenile was observed by one of us (TSK)
near the Federal University of Santa Catarina campus
in 1990, an area in the central portion of the island
now completely urbanized. The populations of this
species seem to be declining in the state of Santa
Catarina, where it occurs only at the eastern por-
tion in lowland and lower montane Atlantic Forest
areas. It is considered now a very rare snake, listed
as vulnerable on the regional red list of threatened
species (CONSEMA, 2011).

Dipsas albifrons (Sauvage, 1884)
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Figure 5. Reptile species from Santa Catarina Island: A) Echinanthera cyanopleura; B) Philodryas aestiva; C) Dipsas neuwiedi; D)
Tropidodryas serra; E) Xenodon neuwiedii; F) Micrurus corallinus; G) Bothrops jararaca; H) Bothrops jararacussu.
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Material: CHUFSC 517. Comment: This voucher
specimen is the only known record of the species
for SCI, which is reported here for the first time. It
was collected in 1990 in the central portion of the
island (Pantanal), an area now mostly urbanized.
Dipsas alternans (Fischer, 1885) (Fig. 4G)
Material: CHUFSC 1135. Comment: The only
known record of this species for the island, which
is reported here for the first time, was obtained at a
well-preserved montane forest west of Lagoa do Peri
(M. Graipel, personal communication).

Dipsas neuwiedi (Ihering, 1911) (Fig. 5C)
Material: CHUFSC 53, 63, 78, 82, 84, 185-86, 204,
242,267, 351, 368, 376, 563, 566, 589, 593, 610-11,
659,706, 815,1047,1159, 1243, UFRGS 5689. Com-
ment: A very common snake in all eastern Santa
Catarina State, including SCI. It is a malacophagous
snake that is frequently found in disturbed areas
near forest edges.

Echinanthera cyanopleura (Cope, 1885) (Fig. 5A)
Material: CHUFSC 743. Comment: The only known
record of this species, which is reported here for the
first time, was obtained in a well-preserved montane
forest west of Lagoa do Peri. The specimen (a female,
38.5 mm in total length) was found active in the leaf
litter at early afternoon (TSK, unpublished data).
Erythrolamprus miliaris (Linnaeus, 1758)
Material: CHUFSC 37, 41, 45, 50, 54-55, 57-58, 67,
210, 258, 390, 476, 506, 562, 569, 583, 876. Com-
ment: Miuller (1969a) stated that this is the most
common snake species on SCI. This is a semi-aquatic
species frequent in the lowland wetlands of the
island. Though a habitat generalist species, with an
apparent preference for open and disturbed areas,
being one of the few reptiles, together with Caiman
latirostris and Hydromedusa tectifera, which can be
found in the mangroves, it is rarely seen on dense
montane forest. This preference for lowland areas
may have contributed to the apparent reduction in
the species abundance over the past few years.
Imantodes cenchoa (Linnaeus, 1758)

Material: CHUFSC 688. Comment: The only known
specimen for SCI was found dead on a road at Morro
da Lagoa (Kunz and Ghizoni Jr., 2009). This is the
southernmost record for this widespread species
along the Brazilian coastal Atlantic Forest. The spe-
cies also occurs in similar latitudes in the inland
Atlantic Forest of Misiones and west in the Chaco,
Argentina (Giraudo, 2001), but is absent from the
temperate grasslands and Araucaria Forests of the
southern Brazilian plateau that separates these
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populations.

Oxyrhopus clathratus Duméril, Bibron and Duméril,
1854

Material: CHUFSC 684. Comment: the first known
record of this species reported here for the first
time for SCI was obtained during earthmoving at
a construction site near forest remnants. This false
coral snake presents an ontogenetic shift in color
pattern, with juveniles invariably having white and
black bands. The white bands are progressively in-
vaded with red or brown bands in adults (Bernardo
etal. 2012). The near 100 mm long freshly killed (by
workers) and headless specimen from SCI presented
a bright red and black pattern, which is not common
in specimens from the southernmost populations,
where adults of the same size are usually melanic.
The second record was of a red-black specimen run
over in the south of ISC.

Philodryas aestiva (Duméril, Bibron and Duméril,
1854) (Fig. 5B)

Material: CHUFSC 68, 73, 352, 545, 577, 685. Com-
ment: This snake is associated with open areas. In
SCI, it is found in restingas and lowland disturbed
areas. Until the mid-1990s, the species was com-
mon in the area of the Federal University of Santa
Catarina campus and surrounding areas that are
now completely urbanized. Reported here for the
first time for SCIL.

Pseudablabes patagoniensis (Girard, 1858)
Material: CHUFSC 205, 556, 559, 690. Comment:
Associated with open areas, this snake is found only
in some restinga areas of the island. A population
occurs at the sand dunes and restinga between Lagoa
da Concei¢do and Joaquina beach. Reported here for
the first time for SCL

Siphlophis pulcher (Raddi, 1820)

Material: CHUFSC 715-16, UFRGS 6733. Com-
ment: A very rare snake. The three collected speci-
mens were found in the yards of residences neigh-
boring forest areas. All specimens were obtained
already dead directly from residents. These are the
southernmost records for the species.

Dibernardia bilineata (Fischer, 1885)

Material: CHUFSC 687. Comment: The only
known specimen from SCI was found run over on
an unpaved road at Morro da Lagoa, within a well
preserved dense forested area (Kunz and Ghizoni
Jr., 2009).

Tropidodryas serra (Schlegel, 1837) (Fig. 5D)
Material: CHUFSC 385, 487, 541, 561, 573, 586,
626, 719. Comment: This snake is an Atlantic Fo-



rest endemic species with mainly arboreal habits.
Its arboreal habits make it a hard-to-observe snake.
At Lagoa do Peri Park the species was observed
partially coiled in a tree branch about two meters
above the ground. It was active during the day with
its head elevated, apparently in an ambush position.
One specimen from the didactic collection of the
Federal University of Santa Catarina (no collection
data) contained an unidentified bird (Passeriformes)
in the stomach.

Xenodon neuwiedii Giinther, 1863 (Fig. 5E)
Material: CHUFSC 689, 1090. Comment: The few
records of this snake on SCI are for densely fores-
ted mountain areas such as Morro da Lagoa and
Ribeirao da Ilha. Reported here for the first time for
SCI. A third specimen from Florianépolis (CHUFSC
52) lacks precise locality data.

Family Elapidae

Micrurus corallinus (Merrem, 1820) (Fig. 5F)
Material: CHUFSC 13-23, 25, 27, 30, 33-35, 189,
196, 209, 216, 254, 257, 265, 275, 353, 356, 359, 365,
372,374, 378,383-84,391-92,485-86,491, 565, 585,
617, 621-22, 667, 701, 733-34, 798, 877, 885, 887-
89, 892, 896, 912, 964, 966-69, 972-77, 1008, 1495,
UFRGS 6699-6700, 6991, 7001, 7003. Comment:
This coral snake is one of the most common snake
species on the island. Miiller (1974b) illustrated the
coloration patterns of 25 specimens from SCI. It is
found from mountain forests to restingas, inclu-
ding disturbed areas, although it is more frequent
in forested areas. On SCI, the species was observed
feeding upon Dipsas neuwiedii, Aspronema dorsi-
vittatum and Leposternon microcephalum. We have
also observed cannibalism on two occasions, one
where recently collected individuals were kept to-
gether and the other an attempt of cannibalism in
the field, when a large adult male (UFRGS 6991; 816
mm in total length) was found biting a young female
(UFRGS 7001; 458 mm in total length) before both
were killed by locals.

Family Typhlopidae

Amerotyphlops brongersmianus (Vanzolini, 1976)
Material: CHUFSC 1503. Comment: There is only
one record for this widespread worm snake on SCI,
from Armacdo Beach. Reported here for the first
time for SCI.

Family Viperidae
Bothrops jararaca (Wied, 1824) (Fig. 5G)
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Material: CHUFSC 3, 5, 7, 9-10, 12, 192, 197, 272,
377, 478, 558, 584, 587, 827, 843, 963, 970. Com-
ment: This is the most common of the two pitvipers
species found on the island. Associated with forested
areas but also present in more densely vegetated
restingas and on rocky seashores.

Bothrops jararacussu Lacerda, 1884 (Fig. 5H)
Material: CHUFSC 714, 799, 965, UFRGS 6735.
Comment: This species is most frequent in the
densely forested mountains of the southern portion
of the island, especially in Ribeirdo da Ilha and Pan-
tano do Sul. A population also occurs in the lowland
forest remnants of Ratones and Jurere, in the sur-
roundings of the Carijos Ecological Station, where
at least in some isolated forest patches it seems to be
more abundant than B. jararaca (TSK, unpublished
data). A young specimen from the southern por-
tion of the island (Ribeirdo da Ilha; CHUFSC 714)
presented a Hemidactylus mabouia in the stomach.
Reported here for the first time for SCI.

Doubtful or misidentified species previously re-
ported for Santa Catarina Island

SQUAMATA - Lizards

Family Gymnophthalmidae

Cercosaura schreibersii (Wiegmann, 1834)
Comment: Miiller (1970b), discussing the diet of
Philodryas pseudoserra (now Tropidodryas striati-
ceps; see comments below), lists some lizard species
from SCI, including Pantodactylus schreibersii (=Cer-
cosaura schreibersii). This widespread gymnophthal-
mid lizard is known in Santa Catarina only for the
southern Brazilian plateau, mainly associated with
“campos” (grasslands). There are no records for this
species in tropical Atlantic Forests of eastern Brazil
and we believe that Miiller’s record may be based
on misidentified Colobodactylus taunayi specimens.

Family Leiosauridae

Enyalius brasiliensis (Lesson, 1828)

Comment: This species was described based on
two specimens from “Sainte-Catherine du Brésil”
currently at the Muséum national d'Histoire na-
turelle, Paris. Regarding the locality data for the
specimens, Jackson (1978) wrote: “at the time of
collection (1822) ‘Santa Catarina’ referred primarily
to the island rather than to the interior of the present-
day state. Collection occurred during a trans-world
natural history expedition aboard the French ship La
Congquille. According to Lesson (1828), the ship made
its first and only Brazilian landfall at present-day Flo-
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riandpolis on Ilha de Santa Catarina. Collections were
made on the island and nearby mainland during 16-
29 October; then the ship sailed for temperate South
America”. Therefore, there is no reason to doubt the
origin of the specimens. However, besides the type
locality, the currently recognized E. brasiliensis is
known only for southeastern Brazil in the states of
Espirito Santo and Rio de Janeiro (Rodrigues et al.,
2006, 2014). The recent literature recognizes only
E. iheringii in southern Brazil (Santa Catarina and
Rio Grande do Sul) (e.g. Miiller, 1970b; Jackson,
1978; Lema, 1994; Bérnils et al., 2001; Rodrigues et
al., 2006, 2014; Bérnils et al., 2007; Rautenberg and
Laps, 2010). The main diagnostic characters between
E. brasiliensis and E. iheringii are the presence of ke-
eled subdigital lamellae (unkeeled or weakly keeled
on the hind feet of E. iheringii) and scales on tail
aligned in dorso-ventral rows with caudal autotomy
(not aligned in dorso-ventral rows and absence of
autotomy in E. iheringii) (Etheridge, 1969; Jackson,
1978; Rodrigues et al., 2006). Besides the five exami-
ned specimens from SCI, we also examined other 14
Enyalius specimens from Santa Catarina, including
two from the Arvoredo Island, 11 km northeast from
SCI (CHUEFSC 236, 338) and 11 specimens from
the mainland (CHUFSC 465, 539-40, 555, 574, 670,
1156-57, 1331, 1353-54). All agreed with E. iheringii.
Thus, despite the presumable origin of the syntypes
of E. brasiliensis, we recognized only the presence of
E. iheringii for SCI, waiting for more detailed studies
on E. brasiliensis and its syntypes.

SQUAMATA - Snakes

Family Colubridae

Chironius bicarinatus (Wied, 1820)

Comment: Miiller (1969a) recorded this species
for SCI based on a specimen currently at the Geo-
graphisches Institut der Universitit des Saarlandes,
Germany (GIUS 3840). Dixon et al. (1993), in a
revision of the genus Chironius, included in their
examined material this same specimen under C.
bicarinatus, reinforcing its identity. Chironius bica-
rinatus is a common snake species in Santa Catarina
and it does occur in the mainland surrounding SCI.
In fact, it is the most widespread snake of this genus
in the state, being the only species known to occur
at the higher portion of the state (southern Brazilian
plateau) and in the seasonal (subtropical) forest in
the west of the state (Kunz, 2012). It is also probably
the most abundant species of the genus in the state,
except for the coastal areas, where exoletus seems
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to be more abundant. Since we have never seen this
species on the island and, to our knowledge, there
is no other known material of this species from the
island, we believe that this species does not occur on
SCI because it is very unlikely that such a large and
common snake with some preference for disturbed
areas would be so rare on the island as to have only
one specimen known until now. The data presented
by Miiller for this specimen does not allow it to be
specifically determined as it falls within the varia-
tion of both bicarinatus and exoletus, but Miiller
highlights that the usually bright and evident verte-
bral stripe is faded and perceptible only in the first
third of the body. This is a condition also observed
in exoletus. One of the main diagnostic characters
between these taxa is the dorsal scale row formula
of 12-12-10 in bicarinatus and 12-12-8 in exoletus
(Dixon et al. 1993). It is possible that the specimen
from SCI may be an exoletus with an unusual dor-
sal scale row formula. In fact, one of the examined
specimens we identified as exoletus (CHUFSC 522)
present an irregular pattern in the posterior dorsal
scale rows and a dorsal scale formula of 12-12-9/10.
Unusual variation in otherwise diagnostic character
such as the number of dorsal scale rows is not rare
and known to occur in other snake species, as is the
case for some Xenodon species (TSK, unpublished
data). Other possibility is that Miiller acquired the
specimen from his collaborators in Florianopolis.
Specimens catalogued only as being from “Floria-
nopolis” are generally interpreted as coming from
the island and may cause some confusion. Thus,
until more material of this species from the island
is available, we will refrain from including it in the
island’s reptile fauna.

Family Dipsadidae

Tropidodryas striaticeps (Cope, 1869)

Comment: Miiller (1970b, 1971a) reported the
finding of a specimen of Philodryas pseudoserra
(currently Tropidodryas striaticeps) on SCI. We have
examined 16 specimens from SCI and surrounding
mainland, 10 of which are T. serra (CHUEFSC 385,
473,487, 541,561, 573, 586, 626,719, 818), including
all specimens from SCI, and six are T. striaticeps
(CHUFSC 381, 637-38, 819-20, 879). The main
diagnostic characters between these taxa are number
of ventral scales (218-237 in serra vs. 179-209 in
striaticeps) and the presence of keeled dorsal scales
in serra (vs. smooth dorsal scales in striaticeps) (Tho-
mas and Dixon 1977), even though this character is



very subtle and discernible only in the posterior half
of the body. Miiller did not show character variation
for this specimen. Despite the resemblance between
both species, all striaticeps specimens analyzed can
be also characterized by their color pattern, since
the series of quadrate dorsal blotches are laterally
limited by a bright cream border that its usually
continuous, forming a white/cream line in the first
third of the body given the typical striated pattern of
this species (this character may be faded and subtle
in old preserved specimens). Tropidodryas serra
usually present a much more uniform color pattern,
olive-gray with brown quadrate blotches not limited
by a lateral bright border. This is exactly the pattern
shown in the good photograph presented by Miiller
(1970b) for his specimen, which led us to believe
that his record is actually based on a misidentified
T. serra. Interestingly, although both species occur
in the Atlantic Forest of eastern Santa Catarina, we
have never recorded them sintopically. Apparently,
based on the preserved material and field observa-
tions, T. serra is more common in coastal areas while
T. striaticeps is usually found in more inland forests.
Xenodon guentheri Boulenger, 1894

Comment: Ferreira (1997) included in her analysis
a specimen of this species from the collection of the
Butantan Institute (IB 26053), with locality recorded
as from SCI. Despite some other doubtful records
(see Abegg et al., 2016), this is an endemic species of
Araucaria Forests at the higher altitudes of southern
Brazil (Bérnils et al., 2007; Kunz and Ghizoni Jr,
2009; Abegg et al., 2016). Although it is a poorly
known species, this is probably due to its restricted
distribution in a region poorly studied regarding its
herpetofauna. Actually, we have found it to be rela-
tively frequent in the eastern portion of the southern
Brazilian plateau in Santa Catarina State based on
several recent records we have obtained in this region
(including records published by Kunz and Ghizoni
Jr, 2009 and Abegg et al., 2016). Thus, we consider
this a doubtful record.

Discussion

Santa Catarina Island is situated near the southern
limits of the Atlantic Forest, a region of this bio-
diversity hotspot still poorly studied in relation to
its herpetofauna. In southern Brazil, the tropical
portion of this forest is restricted to a narrow stretch
with low altitudes, between the ocean to the east and
the higher mountains and the southern Brazilian
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plateau to the west. At least six endemic species of the
Atlantic Forest (Colobodactylus taunayi, Chironius
foveatus, Chironius laevicollis, Placosoma glabellum,
Siphlophis pulcher and Tropidodryas serra) have their
currently known southern distribution limit in SCI.
Although the reptile fauna of SCI is mostly compo-
sed by Atlantic Forest species, there is also a group
of species associated with open formations, some of
these clearly related to the fauna of the pampas from
Rio Grande do Sul, Uruguay and Argentina, as al-
ready noted by Miiller (1969b, 1975). This is the case
of the endangered lizards Contomastix lacertoides
and Liolaemus occipitalis, both with their northern
distribution limits at SCI, as its seems to be also the
case of the Amphisbaena munoai complex distribution.

Occurrence of these species on SCI is due to
the continuity of the sandy coastal plains and the line
of dunes and restingas extending from SCI to Uru-
guay, though these plains are not totally continuous,
being interrupted at points by the pre-cenozoic crys-
talline massif projecting into the ocean, especially
between SCI and Farol de Santa Marta. On these
rocky seashores, the vegetation is ombrophyllous
with typical forest elements. However, the coastal
plain is much wider south of SCI than northwards
where the coast rests against the crystalline massifs
that form the Serra do Mar coastal range. In this
wide southern plain, a number of other Pampean
reptiles also occur without reaching SCI, such as
Amphisbaena kingii, Micrurus altirostris, Bothrops
pubescens and Xenodon dorbignyi (see Ghizoni Jr
et al., 2009; Kunz et al., 2011a). Species from open
areas of southern South America with its northern
limits at SCI also include some birds (Naka et al.,
2002) and at least one amphibian (Kunz and Ghizoni
Jr, 2011), corroborating the statement of Naka et al.
(2002) that “from a biogeographical and evolutio-
nary perspective, it represents a transition between
the Atlantic Forest and the Pampas”.

The high reptile diversity found on SCI is due
to both its environmental heterogeneity, allowing
forest and non-forest species to coexist, and its large
area. However, as predicted by the theory of island
biogeography (MacArthur and Wilson, 1967), sev-
eral species recorded for the surrounding mainland
are apparently lacking from the island, as is the case
of the lizard Ecpleopus gaudichaudii and the snakes
Helicops carinicaudus, Micrurus altirostris, Oxyrho-
pus rhombifer, Pseudoboa haasi, Sordellina punctata,
Dryophilax hypoconia, and D. cf. nattereri, in addi-
tion to C. bicarinatus and T. striaticeps, at least until
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these species are confirmed for the island (records
from CHUFSC and Ghizoni Jr et al., 2009; Kunz and
Ghizoni Jr, 2009; Kunz et al., 2011a, b).
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ABSTRACT

A new species of lizard of the genus Liolaemus is described. It inhabits the Patagonian steppe at
the eastern of Santa Cruz Province, Argentine. Characters of external morphology, morphometry,
coloration pattern and pholidosis were used for its description. In addition, phylogenetic pro-
posals based on morphological and molecular evidence that distinguishes the proposed species
from other closely related species are presented. This new lizard belongs to the L. boulengeri
group, L. melanops clade, L. telsen subclade. It is a small species in relation to other species of
the same genus, and its coloration pattern is distinctive within the L. telsen subclade. This com-
bination of characters supports the candidate species as a unique species within the genus. The
taxon described in this study was previously classified within the range of Liolaemus boulengeri.
However, the molecular and morphological evidence presented in this study, added to those
from works clearly indicates the validity as a new species of Liolaemus.

Key words: Eulaemus; Patagonia; Phylogeny; Squamata; Taxonomy.

RESUMEN

Se describe una nueva especie de lagartija del género Liolaemus. La misma habita en la estepa
patagonica al este de la provincia de Santa Cruz, Argentina. La descripcion estd basada en
caracteres morfoldgicos, medidas morfométricas, coloracion y folidosis. Ademads, se presentan
propuestas filogenéticas basadas en evidencia morfoldgica y molecular que distingue a la especie
propuesta de otras estrechamente relacionadas. Esta nueva especie de lagartija pertenece al grupo
de L. boulengeri, clado de L. melanops, subclado de L. telsen. Es una especie de pequefio tamafo
en relacion a otras especies del mismo género, y su patron de coloracion es distintivo dentro
del subclado de L. telsen. Los resultados obtenidos a partir de una combinacién de caracteres
morfologicos y moleculares sustentan la descripcion formal de esta nueva especie. El taxén
que se describe en este estudio fue clasificado anteriormente dentro del rango de Liolaemus
boulengeri. Sin embargo, la evidencia presentada en este estudio sumada a las pruebas de otros
trabajos, indican claramente la validez como nueva especie de Liolaemus.

Palabras claves: Eulaemus; Filogenia; Patagonia; Squamata; Taxonomia.

Introduccién

El género Liolaemus es uno de los grupos naturales sensu stricto (Schulte et al., 2000; Abdala y Quinteros,
de lagartijas mas diverso y atrayente del cono sur de 2014; Abdala et al., 2021a). El subgénero Eulaemus
Sudamérica (Abdala et al., 2021a). Dos subgéneros se divide en dos grandes secciones: seccion de
heterogéneos lo componen, Eulaemus y Liolaemus Liolaemus lineomaculatus (integrado por especies

Autor para correspondencia: agusanmillan2@gmail.com
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exclusivamente patagdnicas) y seccion de L. mon-
tanus, (compuesta por dos grandes grupos, el de L.
montanus,y el de L. boulengeri; Abdalay Quinteros,
2014; Abdala et al., 2021a). El grupo de L. montanus
comprende especies distribuidas en altitudes supe-
riores alos 2500 m snm, ocupando regiones andinas,
de Prepuna y Puna desde el centro de Pert hasta el
centro-oeste Mendoza, Argentina (Abdala et al,
2020; 2021a,b). El grupo de Liolaemus boulengeri
es también conocido como el “grupo del parche’,
caracterizado por tener escamas agrandadas en la
parte posterior del muslo (parche femoral) (Ethe-
ridge, 1995; Abdala, 2007; Abdala et al, 2021a). La
mayoria de las especies se distribuyen en el este de la
cordillera de los Andes, sin embargo, este grupo tam-
bién incluye especies distribuidas en el altiplano de
Bolivia, Perti y Chile, el chaco paraguayo, el extremo
sur de la Patagonia chilena y las costas de Uruguay
y Brasil (Avila et al., 2006; Abdala, 2007; Abdala y
Quinteros, 2014; Abdala et al., 2021a) (Fig. 1). Este
ultimo grupo estd integrado por cuatro grandes
clados monofiléticos: de L. anomalus, L. wiegmanii,
L. darwinii 'y L. melanops (Abdala, 2007; Abdala y

e
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Figura 1. Distribucion del grupo de Liolaemus boulengeri.
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Quinteros, 2014; Abdala et al., 2021a), que fueron
denominados con categoria taxondmicas no forma-
les de disimil manera y recuperados en diferentes es-
tudios filogenéticos con variables relaciones internas,
al igual que la posicion relativa de los grupos entre
si (Schulte et al., 2000; Morando et al., 2004; Avila
et al., 2006; Abdala, 2007; Olave et al., 2015; Abdala
et al., 2021) (Fig. 2). Particularmente, el clado de L.
melanops propuesto por Abdala (2007) constituyd la
primera hipdtesis formal basada en evidencia total e
incluye las especies de los subclados de L. telsen (Ab-
dala, 2007), L. rothi (Avila et al., 2006) y L. goetschi
(integrado a su vez por los complejos de L. cuyanus
y L. fitzingerii) (Abdala, 2007; Abdala et al., 2021a).
Posteriormente, este clado fue recuperado en varios
estudios filogenéticos basados en datos morfoldgicos
y moleculares (Nori et al., 2010; Fontanella et al,
2012; Abdala y Juarez Heredia, 2013; Olave et al.,
2015; Portelli, 2019; Morando et al., 2020),

El subclado de Liolaemus telsen fue inicial-
mente propuesto bajo la categoria no formal de
“grupo” por Abdala (2007) e incluye las especies
emparentadas con Liolaemus boulengeri, especie que
fue asignada al grupo de L. darwinii por Cei (1986)
junto con L. darwinii, L. chacoensis y L. uspallatensis.
Posteriormente, Ceiy Scolaro (1999) describen para
el grupo de L. darwinii a L. telsen, especie nominal
del grupo de L. telsen de Abdala (2007). Avila et al.
(2006) y Olave et al. (2015) recuperaron el subclado
de L. telsen como parafilético y propusieron dos com-
plejos, el complejo de L. boulengeriy el de L. rothi.
La unién de ambos seria equivalente al grupo de L.
telsen de Abdala (2007). Posteriormente, Abdala et
al. (2021a) proponen una nueva clasificacion para
el género, utilizando las categorias no formales de:
serie, grupo, clado, subclado y complejo, denomi-
nando como subclado al grupo de L. telsen (Fig.
2). Este subclado estaria formado por especies con
distribucion en la Patagonia argentina, la mayoria en
la provincia fitogeografica Patagonica, y el resto en
la provincia fitogeografica del Monte (Fig. 3). Mor-
foloégicamente son Liolaemus de tamaino pequefio
o mediano; exhiben dicromatismo sexual eviden-
te. Los machos exhiben, en su mayoria, manchas
escapulares evidentes, melanismo gular intenso,
escamas coloridas en los lados del cuerpo y cola y
colores llamativos e intensos en el abdomen (Abdala,
2007), mientras que las hembras tienen un patrén de
coloracion similar en varias especies del grupo, con
un diseflo original y particular de la cola.

Actualmente, la diversidad de especies del gé-
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nero Liolaemus se ha visto incrementada de manera
significativa en los ultimos 20 afnos. Algunos de los
trabajos publicados se enfocaron en la resolucién

de problemas taxondmicos de mas de 100 anos
de vigencia, por ejemplo, el esclarecimiento de las
identidades de L. andinus (Abdala et al., 2021¢,d),
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Figura 2. Diferentes hipdtesis filogenéticas propuestas por Etheridge (2000); Schulte et al. (2000); Morando (2004); Avila et al. (2006);
Abdala (2007); Paz (2012); Olave et al. (2015); Abdala et al. (2021) para el grupo de L. boulengeri.
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L. anomalus (Abdala y Juarez Heredia, 2013), L. bi-
bronii (Quinteros et al., 2020), L. boulengeri (Abdala,
2005) y L. dorbignyi (Quinteros et al., 2008). Asi, la
redescripcion y delimitacion de L. boulengeri per-
mitié que varias poblaciones antes confundidas con
esa especie (Cei, 1973), se describan formalmente
como nuevas especies, incrementando la diversidad
y conocimiento del subclado de L. telsen (Abdala,
2003, 2005, 2007; Abdala et al., 2012; 2016; Avila et
al., 2007, 2013).

El objetivo de este estudio es proporcionar la
descripcion formal de una nueva especie de lagartija
del género Liolaemus, subgénero Eulaemusy conocer
las relaciones filogenéticas del mismo. Esta especie,
inicialmente considerada como una poblacién de L.
boulengeri (Cei, 1973), exhibe rasgos morfolégicos
y moleculares tinicos que la distinguen de la especie
mencionada y respaldan su reconocimiento como
una entidad taxondmica independiente. Trabajos
posteriores a la redescripcion de L. boulengeri (Avila
et al., 2006; Abdala, 2007; Abdala et al., 2006; Ab-
dala et al., 2012; 2014; Breitman et al., 2014; Nori
et al., 2010; Portelli et al., 2022) aportan evidencia
a la descripcidn formal de esta nueva especie de
lagartija.

Materiales y metédos

Recoleccion de especimenes y preparacion

Se recolectaron individuos de la nueva especie, al este
de la provincia de Santa Cruz (ver Apéndice 1). Los
mismos fueron colectados empleando lazo corredi-
z0, se determino el sexo y se tomaron fotografias en
vida. Se tomaron datos de georreferenciacién con un
GPS marca Garmin® (datum WGS84).

Los individuos se sacrificaron con pentotal
sédico al 1% y luego se tomaron muestras de tejido
de higado. Posteriormente se fijaron con formalde-
hido al 10% y se conservaron en alcohol 70 %. Las
muestras de tejido se conservaron en etanol al 96%.

Los permisos para colecciones se obtuvieron
de la Direccidn Provincial de Recursos Faunisticos,
Areas naturales Protegidas por la Provincia de Santa
Cruz, y Direccién de Fauna, Consejo Agrario de
Santa Cruz; y los ejemplares fueron depositados en
la coleccion Herpetolédgica de la Fundacion Miguel
Lillo, Tucuman, Argentina (FML, ver Apéndice 1).

Caracteres Moleculares

El ADN genémico se aislé a partir de las muestras
de higado basado en el protocolo de extraccion de
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Aljanabiy Martinez (1997). Se realiz6 una PCR (Re-
accion en Cadena de la Polimerasa) a regiones diana
amplificadas de la regién del citocromo b (cyt-b)
del ADNmt para 705 pb (pares de bases), con base
en Aguilar-Puntriano et al. (2013). La integridad y
calidad de cada segmento amplificado de ADN se
verifico mediante electroforesis y espectrofotome-
tria, respectivamente. Las muestras fueron enviadas
a Macrogen Inc., Corea, para su secuenciacion.

Caracteres morfolégicos

Se analizaron 51 ejemplares de la especie candidata,
incluyendo ejemplares ya depositados en la colec-
cion herpetoldgica de la Fundacién Miguel Lillo.
Los caracteres utilizados para realizar la diagnosis y
variaciones de la especie candidata son los utilizados
cldsicamente en la taxonomia de Liolaemus (Laurent,
1985; Etheridge, 1995; Abdala, 2007; Abdala y Juarez
Heredia, 2013; Quinteros et al., 2020). La descripcion
delos colores en vida se realiz6 a partir de fotogratias
tomadas durante la captura de los ejemplares. La
terminologia a los patrones de coloracion sigue a
Abdala et al. (2021a). Las observaciones de escamas y
medidas morfométricas se realizaron utilizando una
lupa binocular (10-40 x) y un calibre de precision
de 0,01 mm (Mitutoyo®).

Con el fin de conocer y ampliar nuevos puntos
de registros para la especie candidata y determinar
una distribucidn m4s exacta, se buscaron, analizaron
y determinaron taxondmicamente fotos referidas a
la nueva especie en el portal https://www.argentinat.
org/. Todos los registros encontrados figuraban con
el nombre de Liolaemus boulengeri.

Analisis filogenéticos

Los analisis filogenéticos basados en caracteres
morfoldgicos y moleculares se realizaron por se-
parado. Para el desarrollo de la matriz morfologica
se utilizo la proporcionada en Abdala (2007), pos-
teriormente modificada por Paz (2012) y Abdala y
Juarez Heredia (2013) que incluia el 90% de todas las
especies del grupo L. boulengeri (Ver los Apéndices
correspondientes de los trabajos mencionados). Las
especies utilizadas como grupo externo fueron las
mismas utilizadas en Abdala (2007): Phymaturus
patagonicus, Liolaemus kingii, L. lineomaculatus,
L. fabiani, L. multicolor, L. nigriceps, L. dorbignyi,
L. huacahuasicus. Los ejemplares y localidades co-
rrespondientes a la especie que se describe en este
trabajo, incluidos los colectados y los de coleccion
se listan en el Apéndice 1. La clasificacion utilizada
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Figura 3. Mapa de distribucion de las especies del subclado de L. telsen, mas algunos taxones que fueron incluidos o relacionados
al mismo, como L. loboi, L. josei'y L. martorii.
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para el diagndstico en las categorias no formales
del subgénero Eulaemus corresponde a la nueva
propuesta de Abdala et al. (2021a). Esta propuesta
integra hipoétesis filogenéticas de diversos manus-
critos y autores cientificos, y sugiere las siguientes
categorias: género, subgénero, seccion, grupo, clado,
subclado, complejo.

La matriz morfologica comprende 73 termi-
nales y 155 caracteres. De estos 155 caracteres, 32
son continuos y 123 son discretos. Los caracteres
continuos fueron tratados mediante la metodolo-
gia propuesta por Goloboft et al. (2006), donde se
analizan como tales, evitando su discretizacion. Para
cada caracter continuo, se utiliz6 el rango formado
por la media + desviacion estdndar. Se realiz6 una
“estandarizacion” o “reescalado” de los caracteres
continuos con el script (mkstandb.run) del software
TNT (Goloboff et al.,, 2003). Para este andlisis se
considero 2 arbitrariamente como el mayor costo de
transformacion. Los caracteres discretos, se clasifi-
caron como binarios no polimérficos, binarios poli-
morficos, multiestado no polimdrfico y multiestado
polimérfico. Los caracteres binarios polimoérficos
fueron tratados como tales (Wiens, 1995). Siguien-
do a Abdala (2007), los caracteres multiestado se
dividieron en aditivos y no aditivos. Los caracteres
multiestado polimoérficos se trataron como tal con
los valores encontrados para cada taxén. En el and-
lisis filogenético se utilizo el criterio de parsimonia
como criterio de optimizacion. El software utilizado
fue TNT 1.5 (Tree Analysis Using New Technology,
Goloboffy Catalano, 2016). Se realizaron busquedas
heuristicas (TBR) para encontrar los drboles mas
parsimoniosos. Para cada busqueda heuristica se
realizaron 1000 réplicas y se guardaron 50 arboles
para cada una. La matriz se trat6 analizando los
caracteres con pesos implicados (Goloboff, 1993).
Para este tltimo se utilizaron valores de la constante
“K” de 1 a20.

El andlisis filogenético molecular se realizo
bajo Inferencia Bayesiana, basado en una matriz
de 25 terminales con secuencias de cyt-b. Los ter-
minales incluidos son miembros del grupo Liolae-
mus boulengeri, clado L. melanops, incluyendo la
totalidad de las especies conocidas del subclado de
L. telsen (Apéndice 2, Tabla 1). Taxones terminales
pertenecientes al complejo de L. fitzingerii fueron
utilizados como grupo externo. Las secuencias se
obtuvieron de GenBank (https://www.ncbi.nlm.nih.
gov/genbank/). Las mismas se alinearon en MEGA X
(Kumar et al. 2018), utilizando el algoritmo Muscle.
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Se utilizé jModel Test ver. 3.0.4 (Posada, 2008) para
seleccionar el modelo de evolucién con mejor ajuste
(GTR + T +1) y el analisis se realizé en BEAST?2 ver.
2.6.6 (Drummond y Rambaut, 2007).

Se realizaron dos series de 50 millones de genera-
ciones cada una. La convergencia de las cadenas, junto
a la distribucion estacionaria se confirmaron medi-
ante Tracer ver. 1.6 (Rambaut et al., 2014). El primer
20% generaciones se descartd “burn-in”, después
de evaluar la estabilidad y los tamafios de muestreo
efectivo de las estimaciones de parametros entre
generaciones (ESS >200). Se utiliz el software Tree-
Annotator ver. 2.0 (Drummond y Rambaut, 2007)
para generar un arbol de maxima verosimilitud y
calcular tanto las probabilidades posteriores como
las tasas de sustitucion para cada nodo. La topologia
se visualiz6 con Fig Tree ver. 1.2 (Rambaut, 2009).
Se calcul6 el promedio de distancias genéticas no
corregidas de las especies mas cercanas a la especie
descrita aqui, asi como las del subclado de L. telsen,
utilizando MEGA X (Kumar et al., 2018).

Resultados

Taxonomia

Liolaemus aluen sp. nov.
urn:lsid:zoobank.org:act:18DCBFA6-73AC-4A28-
B6EB-F52EC9EF4962

Liolaemus boulengeri Koslowsky, 1898

Liolaemus micropholis Werner, 1910

Liolaemus boulengeri Peters y Donoso Barros, 1970
Liolaemus boulengeri Cei, 1973

Liolaemus boulengeri Cei, 1975

Liolaemus boulengeri Cei, 1986

Liolaemus boulengeri Etheridge, 1995

Liolaemus sp. nov. 1 Avila et al. 2006

Liolaemus cf. boulengeri Abdala et al. 2006
Liolaemus sp. 1 Abdala, 2007

Liolaemus cf. boulengeri Nori et al. 2021

Liolaemus sp. 1 Abdala et al. 2012

Liolaemus boulengeri Breitman et al. 2014
Liolaemus boulengeri Abdala et al. 2014

Liolaemus cf. boulengeri Portelli et al. 2022
Liolaemus ct. boulengeri Ruiz-Monachesi et al. 2022

Holotipo

FML 31585 Macho. 120 Km al Sur de Pico Truncado,
al este de la meseta El Pedrero, por Ruta Provincial
Ne 12, (470247 2027°S; 68° 34" 303" "O) Provincia
de Santa Cruz, Argentina. Enero de 2000. C. Abdala;
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E Lobo Cols. (Figs. 4-5)

Paratipos

FML 02124. 2 Machos, 1 Hembra. Tres Cerros,
Provincia de Santa Cruz. 31/1/88.

E. Lavilla Col.

FML 16369-374. 2 Machos, 4 Hembras. Tres Cerros,
Departamento Deseado, Provincia de Santa Cruz.
28/02/03. C. Abdala, J. Abdala, E. Malovini Cols.
FML 31579-84: 2 Machos; 4 Hembras. 102 Km al
sur de Pico Truncado, por Ruta Provincial N° 12,
Departamento de Deseado, Provincia de Santa Cruz.
Enero de 2002. C. Abdala, J. Abdala, E. Malovini
Cols.

Diagnosis

Liolaemus aluen sp. nov. pertenece al grupo de Lio-
laemus boulengeri (Abdala, 2007) por presentar un
parche de escamas agrandadas en la cara posterior
del muslo (Etheridge, 1995; Abdala, 2007). Dentro
del grupo de L. boulengeri pertenece al clado de L.
melanops, subclado de L. telsen (Abdala et al., 2021a)
por tener dientes posteriores del maxilar expandidos,
banda vertebral anterior presente en los machos,

b L 3 ' . .
Ny : e A RN
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disefio lateral de la cola manchada por una linea
longitudinal, escamas de color celeste en los flancos
del cuerpo y cola, manchas laterales del cuerpo con
forma redondeada o en medialuna y marginadas
posteriormente con blanco y margen negro en el
borde posterior de las manchas paravertebrales (Ab-
dala, 2007; Abdala et al., 2012). Esta combinacion
de caracteres la diferencia del resto de los clados del
grupo boulengeri (clados de L. anomalus, L. darwinii
y L. wiegmanii). También se diferencia delas especies
del grupo de L. anomalus (Abdala y Juarez Heredia,
2013; L. acostai, L. anomalus, L. ditadai, L. lentus,
L. millcayac, L. pipanaco y L. pseudoanomalus) por
carecer de fleje o “peine” palpebral, machos con
mayor numero de poros precloacales (7-10, X = 8.29
contra 1-6, X = 3.48) y mayor relacion entre el largo
hocico-cloaca y longitud de la cola (1.18 -1.63, X =
1.41 contra 07-1.45, X = 1.08).

Asimismo, Liolaemus aluen también se dife-
rencia de las especies del grupo de L. darwinii (Ab-
dala, 2007; L. abaucan, L. albiceps, L. calchaqui, L.
chacoensis, L. crepuscularis, L. darwinii, L. diaguita,
L. irregularis, L. espinozai, L. grosseorum, L. koslows-
kyi, L. laurenti, L. lavillai, L. messi, L. montanezi,

Figura 4. Foto en vida del Holotipo de Liolaemus aluen sp. nov. exhibiendo su caracteristico patrén de coloracién. (Foto: C. S. Abdala)
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L. olongasta, L. ornatus, L. pacha, L. parthenos, L.
quilmes, L. uspallatensis) por tener un dicromatismo
sexual menos evidente, y patrén de coloracion dorsal
claramente diferente. Ademads, se diferencia de las es-
pecies del grupo de L. wiegmannii (Etheridge, 2000;
L. arambarensis, L. azarai, L. cranwelli, L. cuyumbhue,
L. gardeli, L. lutzae, L. multimaculatus, L. occipitalis,
L. rabinoi, L. riojanus, L. salinicola, L. scapularisy L.
undulatus, L. wiegmannii) por tener una hilera de
escamas loreolabiales (nunca dos o tres) y carecer
de seis escamas en contacto con la mental.

Dentro del grupo de Liolaemus melanops, L.
aluen se diferencia de las especies del complejo L.
fitzingerii (L. camarones, L. canqueli, L. casamiquelai,
L. chehuachekenk, L. fitzingerii, L. melanops, L. mo-
renoi, L. shehuen, L. tromen y L. xanthoviridis) por
tener menor largo hocico-cloaca, melanismo ventral

Figura 5. Foto del Holotipo conservado en etanol 70%. Vista dorsal (A), vista ventral (B). (Foto: A. San Millan)

ausente en los machos y patrén de coloracién dor-
sal claramente diferente entre otros caracteres. De
algunas las especies del complejo de L. cuyanus, (L.
calliston, L. donosobarrosi, L. hugoi'y L. tirantii) se
diferencia por tener un patrén de coloracion dorsal
claramente diferente; y de L. cuyanus, L. goetschi, L.
mapuche, L. kulinko y L. puelche por tener menor
largo hocico-cloaca, cuatro escamas en contacto con
la mental, melanismo ventral ausente en los machos,
ausencia de manchas escapulares evidentes y arco
antehumeral. Se diferencia de las especies del sub-
clado de L. rothi (L. hermannunezi, L. sagei L. sitesi,
y L. rothi) por tener menor largo hocico- cloaca, y
patron coloracion dorsal claramente diferente.
Ademas, esta nueva especie se diferencia de
Liolaemus dumerili; L. josei; L. loboi; L. martorii;
por tener menor largo hocico-cloaca, patrén de co-
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loracién dorsal claramente diferente y color blanco
inmaculado ventral en los machos, sin melanismo
evidente (Tabla 1, ver Figs. 4-6 comparacién entre
diferentes especies del grupo). Se diferencia del resto
de las especies del subclado de L. telsen (Abdala,
2007; L. boulengeri, L. inacayali, L. purul, L. senguer,
L. tehuelche y L. telsen) por que los machos tienen
un color ventral blanco, sin melanismo evidente,
manchas escapulares ausentes o nunca diferencia-
das del resto de las manchas laterales y patron de
coloracion dorsal claramente diferente (Tabla 1,
Figs. 4-6, 8).

Liolaemus aluen sp. nov. dentro del subclado de
L. telsen, se diferencia de L. boulengeri, L. inacayali,
L. senguer por tener manchas dorsolaterales mas re-
dondeadas y menos irregulares, machos con escamas
de color celeste en el dorso ylados del cuerpo y cola,
bandas dorsolaterales menos marcadas o ausentes y
nunca color ventral rojo, amarillo o azul (Tabla 1,
Figs. 4-6,8). Y se distingue de L. josei porque L. aluen
posee cuatro escamas en contacto con la mental
contra cuatro a seis en L. josei y nunca color rojizo
en el pecho y abdomen (Tabla 1, Figs. 5-6, 8).

Etimologia

El epiteto especifico “aluen’, de origen aonikenk o
tehuelche, significa “iluminar desde arriba”. En la
cosmogonia aonikenk, la luna era considerada un
ente que ejercia una funcion de vigilancia y gufa
sobre la humanidad. El nombre “aluen” alude a esta
concepcion lunar como fuente de iluminacién y
conocimiento, reflejando la intrinseca relacion del
pueblo aonikenk con el entorno natural. Las man-
chas circulares en el dorso de los individuos de la
nueva especie, evocan la forma de este cuerpo celeste
(Figs. 4-5, 7-8).

Descripcion del Holotipo

Medidas

Longitud hocico-cloaca 55.62 mm. La cabeza es 1.16
mm veces mds larga (12.83 mm) que ancha (11.09
mm). Altura de la cabeza 10.40 mm. Ancho del
cuello 10.47 mm. Interérbitas 8.49 mm. Didmetro
longitudinal del ojo 3.28 mm. Longitud oido-ojo
5.32 mm. Alto del oido 1.94 mm y ancho 0.93 mm.
Distancia del ojo a supralabiales 2.15 mm y distancia
entre las narinas 2.14 mm. Longitud de la subocular
3.98 mm. Longitud del torso 24.09 mm y de la cola
73.46 mm. Ancho del cuerpo 16.81 mm. Longitud
del muslo 11.16 mm. Longitud dela tibia 12.48 mm.
Longitud del pie 15.87 mm. Longitud del IV dedo del
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Figura 6. Comparacion morfoldgica de las especies filogenéti-
camente cercanas con Liolaemus aluen, en vista dorsal y ventral.
L. boulengeri (A-B); L. inacayali (C-D); L. senguer (E-F); L.
purul (G-H); L. tehuelche (I-]); L. telsen (K-L); L. josei (M-N).
(Fotos: C. S. Abdala)



pie 11.08. Longitud del humero 9.39 mm, antebrazo
6.65 mm y mano 9.13 mm. Longitud de la region
pigal 8.77 mm y ancho de cloaca 10.65 mm.

Morfologia

Superficie dorsal de la cabeza lisa, con 17 escamas
dorsales. Rostral mas ancha que alta, bordeada por
seis escamas. Mental de igual tamafo que la rostral,
bordeada por cuatro escamas. Sin contacto entre la
nasal y rostral, separadas por una escama. Cuatro
internasales mas altas que anchas. Con ocho escamas
rodeando la nasal que estd separada de la cantal por
dos escamas. Hay ocho escamas entre las escamas
rostral y frontal. Frontal dividida en dos escamas.
Con dos postrostrales. Interparietal de menor ta-
maio que las parietales, rodeada por seis escamas
adyacentes. Preocular separada de las loreolabiales
por una escama. Cinco superciliares y 15 ciliares su-
periores y 13 inferiores. Borde anterior del oido con
escamas auriculares diferenciadas; borde superior
sin escamas diferenciadas. Con nueve temporales,
que carecen de quillas. Subocular en contacto con
tres loreolabiales, sin contactar con la cuarta supra-
labial. Siete supraoculares. Siete supralabiales. Siete
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loreolabiales. Con seis infralabiales, la segunda en
contacto con dos escamas ventralmente. Seis esca-
mas escudos. Segundo escudo separados por dos
escamas. Con setenta y cuatro escamas alrededor
del cuerpo. Con setenta y ocho escamas dorsales
desde el occipucio hasta el miembro posterior, con
el extremo posterior redondeado, yuxtapuestas y con
quilla leve. Con veintiséis hileras de escamas en el
dorso. Con ciento cuatro escamas ventrales (desde
la mental hasta la cloaca, siguiendo la linea media
ventral del cuerpo) mas grandes que las dorsales,
imbricadas y laminares. Con veintiocho escamas
gulares, imbricadas y sin quillas. Con treinta y cua-
tro escamas desde el meato auditivo hasta el pliegue
antehumeral y cuarenta y seis escamas en el cuello,
desde el borde posterior del oido hasta el hombro,
por el pliegue longitudinal. Con siete poros pre-
cloacales. Escamas antehumerales subtriangulares,
agrandadas y bien diferenciadas del resto. Pliegue
auricular y longitudinal marcados. Escamas del plie-
gue longitudinal lisas y sin quilla. Cuarto dedo dela
mano con dieciséis escamas y del pie con ventidds.
Con parche femoral. Escamas dorsales de la cola sin
mucrén y con quilla, ventrales lisas. Infracarpales
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laminares, imbricadas, algunas trifidas. Infratarsales
laminares imbricadas, con algunas trifidas. Pliegue
gular ausente. Sin pliegue postescapular. Escamas
del parche coniformes sin muesca.

Coloracion en vida

Cabeza de color gris claro, con manchas conspicuas
e irregulares de color marrén claro o blanco con
bordes en negro sobre la regién internasal, frontal,
parietal y occipital; dichas manchas forman en con-
junto una figura similar a una “Y” o punta de flecha
(Fig. 4). Con banda temporal evidente, también de
color marrén claro y bordes en negro; la misma co-
mienza en las escamas nasales, interrumpiéndose en
el ojo, para continuar sobre la region temporal hasta
cuello. Con algunas escamas de color celeste sobre
la region occipital y temporal de la cabeza. Loreola-
biales y supralabiales de color blanquecino mas claro
que el resto de la cabeza. El color del dorso del cuello
y cuerpo es marrén claro. Lados del cuello de color
gris amarronado, con machas elongadas transversal-
mente de color marrén y negro en el borde. Sin arco
antehumeral ni manchas escapulares distinguibles
en forma y/o color sobre las demas laterales del
cuerpo. Sin campo vertebral evidente. Con linea

vertebral sutil, de color poco mas claro que el resto
del cuerpo. Con manchas paravertebrales y laterales
evidentes, de color marrén oscuro con bordes en
negro; las paravertebrales en forma redondeada, las
laterales mas grandes, ovaladas o con forma de “8”;
todas las manchas tienen escamas o una pequefia
mancha de color blanco o celeste dentro de las mis-
mas o sobre el borde posterior y/o superior. En la
region dorsolateral de la parte posterior del cuerpo
y anterior de la cola, se observa una tonalidad pardo
rojizo sobresaliente. Los lados del cuerpo tienen el
mismo color que el dorso. Los miembros anteriores y
posteriores tienen el mismo color que la cabeza, con
numerosas manchas irregulares, de color marrén
oscuro o claro y negro o gris en el borde. La cola
mantiene el mismo color y disefio que el cuerpo,
pero las manchas paravertebrales se unen sobre la
region vertebral. La region ventral es de color blanco,
totalmente inmaculado (Fig. 4).

Coloracion en etanol

El patrén de coloracion se mantiene similar al des-
crito anteriormente. El color dorsal de la cabeza,
cuerpo, extremidades y cola es gris claro, mientras
que las manchas son de color negro con leve tonali-
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dad en marrén o gris. Se destacan algunas escamas
de tenue color celeste sobre la region dorsolateral del
cuerpo. La region ventral es del mismo color, blanco
inmaculado (Fig. 5)

Variaciones morfologicas

Basada en 51 ejemplares (38 adultos y 13 juveniles,
ver Apéndice 1). Las medidas fueron tomadas solo en
ejemplares adultos. La superficie dorsal de la cabeza
es lisa con 15 - 19 (X = 17.42; DE = 1.08) escamas
entre la rostral y el occipucio. Nasal rodeada de 8
escamas. Supralabiales 7 - 10 (X = 8.25; DE = 0.87),
5-8 (X = 6.50; DE = 0.58) loreolabiales dispuestas
en una sola hilera. Supraoculares 6 - 9 (X= 7.17;
DE = 0.94). Parietales de mayor tamafio que la
interparietal, rodeada de 6-8 (X = 7.17; DE = 0.72)
escamas. Infralabiales 5 - 7 (X = 5.67; DE = 0.65).
Gulares 23 - 28 (X = 25.67; DE = 1.92). Temporales
8-11 (X =9.09; DE = 1.14) sin quillas. Oido siempre
mas alto (X = 1.97 mm; DE = 0.29) que ancho (X
= 1.06 mm; DE = 0.15). Pliegue antehumeral desa-
rrollado. Cabeza més larga (X = 12,14 mm; DE =
0.78) que ancha (X = 10.24 mm; DE = 0.95), y alta
(X =8.25 mm; DE = 1.26). Longitud del tronco (X=
24.67mm; DE = 4.52). Longitud hocico - cloaca de
adultos examinados = 44.41 mm - 63.8 mm (X =
56.48 mm; DE = 5.49). Longitud del brazo (X = 8.01
mm; DE = 0.8). Longitud del antebrazo (X = 6.93
mm; DE =0.61). Longitud de la mano (X = 8.80 mm;
DE =0.75). Longitud del muslo (X = 10.15 mm; DE
= 0.88). Numero de escamas alrededor del cuerpo
de 69 - 76 (X = 72.08; DE = 2.11). Escamas dorsales
entre occipucio y muslos 76 - 89 (X = 82.42; DE =
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4.08). Escamas dorsales con borde redondeado, con
quilla leve, yuxtapuestas o subyuxtapuestas. Cuarto
dedo de la mano con 15 - 20 (X = 17.00; DE = 1.60)
laminillas digitales. Cuarto dedo del pie con 21 - 24
(X =22.83; DE = 1.03) laminillas digitales. Infracar-
pales e infratarsales con escamas laminares, imbrica-
das, bifidas y trifidas. Parte posterior del muslo con
parche femoral evidente, con escamas coniformes.
Ventrales més grandes que las dorsales 94-108 (X =
101.2; DE = 5.23). Cola de mayor longitud (X =
77.07 mm; DE = 5.75) que la longitud hocico-cloaca.
Machos con siete a diez poros precloacales (X =
8.29; DE = 1.11), y hembras con 2 - 4 (X = 2.25; DE
= 1.71) poros precloacales. Pliegue gular ausente.
La variacion de algunos caracteres entre machos y
hembras se representa en la Tabla 2.

Variacion de coloracion en vida

Con dicromatismo sexual leve, dado principal-
mente por la presencia de escamas de color celeste
y naranja-rojizo en los machos, ausentes en las
hembras (Figs. 7-8). El patrén de coloracion es
constante, muy similar al del holotipo y las mayores
variaciones estan dadas por la cantidad de escamas
de color celeste y naranja-rojizo sobre la cabeza y/o
cuerpo. En la cabeza, el color varia del gris claro al
gris pardo y las manchas dispuestas sobre la region
internasal, frontal, parietal y occipital pueden variar
de un marrén oscuro uniforme a un marrén claro
con negro en el borde. Las manchas occipitales pue-
den estar ausentes y las demds pueden encontrarse
unidas o fragmentadas, siempre formando una “Y”
o punta de flecha apuntando hacia la escama ros-

Tabla 2. Estadistica descriptiva y de resumen entre machos y hembras de Liolaemus aluen sp. nov.

Caracter Machos

Hembras

LHC 54.1 + 4.8 (44-60)

12.1 0.9 (10.4-13.5)
10.0 + 1.1 (8.0-11.9)
22.2+2.7(18.3-26.5)

Largo cabeza
Ancho Cabeza

Distancia axila-ingle

Longitud de la cola 76.2 5.9 (70.4-84.3)
Escamas alrededor del cuerpo 70-76
Escamas Dorsales 76-89
Escamas Ventrales 86-103
Supralabiales 7-10
Infralabiales 5-7
Loreolabiales 5-8

Gulares 23-28

Poros Precloacales 7-10

61.3 + 3.1 (57-64)
122+ 0.6 (11.7-12.9)
10.8 + 0.5 (10.2-11.2)
29.6 + 3.2 (25.0-32.4)
81.3 + 1.3 (80.2-81.9)

69-73
79-86
87-109
8-9
5-6
6-7
23-27
0-4
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tral (Fig. 7). Sin arco negro u oscuro contrastante
sobre pliegue antehumeral ni pigmentacion oscura
sobresaliente sobre el cuello. Manchas escapulares
ausentes o con la misma forma y color que el resto de
las laterales. El color del cuerpo varia en tonalidades
de color marrén, sin embargo, en algunos machos
la cantidad de escamas color naranja-rojizo pueden
abarcar todo el dorso del cuerpo. Las manchas pa-
ravertebrales generalmente son redondeadas, pero
las laterales tienden a dividirse en dos manchas
circulares unidas por el medio en forma de “numero
ocho” Ambas manchas, paravertebrales y laterales
son de color marrén oscuro con un borde interno
negro y un borde externo blanco y/o celeste en los
machos; mientras que en las hembras se destaca una
mancha de color marrdn rojizo en la parte anterior
de cada mancha paravertebral. Las escamas de color
celeste varian en numero, también pueden formar
manchas conspicuas y encontrarse dentro de las
manchas paravertebrales (Fig. 8). En la poblacion
de Tres Cerros se observan individuos con mayor
cantidad de escamas de color celeste sobre el dorso
del cuerpo y miembros, muchas veces formando una
gran mancha dorsal de este color. En la poblacién
cercanas a Puerto Deseado, se observan machos
con mayor cantidad de escamas naranja-rojizo
sobre el dorso y lados del cuerpo. Las escamas de
la faz ventral son de color blanco inmaculado. En
algunos individuos se destacan algunas escamas o
pequeiias maculas oscuras sobre la region gular. En
las hembras gravidas se destaca un color rojizo sobre
el dorso de la cola.

Distribucion geografica

Liolaemus aluen sp. nov. se encuentra en varias lo-
calidades del noreste y centro-este de la provincia
de Santa Cruz en los departamentos de Deseado y
Magallanes, en elevaciones entre el nivel del mar y
los 1000 m (Fig. 9) (Apéndice 1). La bisqueda de
localidades de presencia de L. aluen sp. nov. por me-
dio de la pagina https://www.argentinat.org/ indica
que también fue hallada en las localidades de Tres
Cerros, Paseo Costero de Puerto San Julidn, Puerto
Deseado y PN Bosque Petrificado (Fig. 9).

Relaciones filogenéticas

Los resultados de los analisis filogenéticos reali-
zados en base a caracteres moleculares (Fig. 10) y
morfoldgicos (Fig. 11) indican que Liolaemus aluen
sp. nov. es una especie que pertenece al grupo de L.
boulengeri, clado de L. melanops, subclado de L. tel-
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sen. En el analisis filogenético molecular se recupera
como especie hermana de L. senguer, mientras que
en el morfolégico formando el clado: ((L. senguer
+ L. boulengeri) + ((L. aluen sp. nov (L. inacayali
+ L. josei))). La hipotesis filogenética morfoldgica
seleccionada tuvo valores de K = 12 (Mirande, 2009)
(Fig. 11).

Distancias genéticas

Las distancias genéticas entre secuencias de cyt-b
dentro de los miembros del subclado de Liolaemus
telsen y Liolaemus aluen sp. nov. se exhiben en la
Tabla 3. Las diferentes muestras de Liolaemus aluen
sp. nov. utilizadas muestran valores menores a 1%
evidenciando que se tratan de la misma unidad evo-
lutiva. Los valores con respecto a los parientes mds
cercanos segun las filogenias realizadas (Fig. 10-11),
son mayores a 3 % en todos los casos, siendo el valor
mas cercano con L. senguer (7.704 %). Respecto al
resto de especies, la distancia genética tiene valores
entre 8.645 % (Liolaemus boulengeri) y 16.213 %
(Liolaemus josei). El valor de divergencia genética
utilizado para diferenciar las especies estudiadas
(3%), sigue la propuesta de Breitman et al. (2012)
(Tabla 3).

Historia natural

Liolaemus aluen sp. nov. habita en un sector de la
provincia fitogeografica Patagénica, especificamente
en el Distrito Patagonico Central (Cabrera y Willink,
1980). Esta es una region muy seca, con precipitacio-
nes anuales de menos de 200 mm. Caracterizada por
ser estepa mixta con herbaceas de los géneros Festuca,
Hordeum, Poa, Stipa, Verbena, y arbustivas espinosas
de pequeno tamano, como Chuquiraga, Azorella, Nar-
dophyllum, Nassauvia y Senecio, (Ferreyray Ezcurra,
2023). El suelo es arenoso, con parches de grava y
algunos sectores presentan grandes afloramientos
rocosos de color rojo crema rodeados de suelo are-
noso bien consolidado y grandes troncos fosilizados.
Con base a las observaciones de campo la actividad
anual de esta lagartija comenzaria desde finales de
octubre o principios de noviembre hasta principios
o mediados de abril. Por otro lado, su actividad
diaria seria bimodal en verano, registrandose entre
las 10:00 a 13:00 hs y entre las 16:00 a 19:00 horas.
Generalmente, los individuos se encuentran cerca
de los arbustos mas grandes, donde de dia se aso-
lean y de noche se entierran o utilizan las cuevas de
otros animales para refugiarse. Tienen una notable
capacidad de mimetismo cromatico con el sustrato
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Figura 9. Mapa de distribucion de Liolaemus aluen sp. nov. (estrellas de color rojo). La flecha de color negro indica la localidad tipo.

del suelo. Su modo reproductivo es oviparo: se en-
contraron hembras con hasta cuatro huevos de hasta
11 mm y se presume que la dieta de esta especie seria
omnivora, similar a lo determinado por Acosta et
al. (1996) para L. inacayali, pariente cercano de L.
aluen sp. nov. Esta nueva lagartija es simpatrica con
Diplolaemus bibroni, Liolaemus bibronii, L. kingii, L.
fitzingeriy Homonota darwinii. Cabe mencionar que,
en los sectores alterados por el pastoreo excesivo de
ovejas, su presencia es nula o casi nula siendo muy
dificil encontrar ejemplares de la misma.

Discusion

La determinacién taxondmica de Liolaemus bou-
lengeri ha sido controversial desde su descripcion
formal (Koslowsky, 1898) hasta su redescripcion
(Abdala, 2005), totalizando mds de 100 afos de
confusion sobre la verdadera identidad de esta es-
pecie. Koslowsky (1898) incluyo en la serie tipo de
L. boulengeri ejemplares que €l colecté en Chubut
y otros recolectados por el gedlogo Santiago Roth
en Neuquén. Asigné como localidad tipo las "pro-
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Liolaemus aluen sp. nov. DQ237336.1
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Figura 10. Filogenia molecular exhibiendo las relaciones de parentesco de Liolaemus aluen sp. nov. Los valores de soporte estan en

cada rama.

vincias del Neuquén y del Chubut". Esta extensa
area incluia, sin saberlo, numerosas poblaciones y
especies cercanas filogenéticamente, lo cual genero
diversos criterios en la determinacion taxonémica
de L. boulengeri. Este desorden taxondmico hizo
que, con el paso del tiempo, la distribucion de
L. boulengeri se fuera ampliando. Ejemplos de lo
mencionado anteriormente son los trabajos de Lie-
bermann (1939), que cita la especie para Chubut,
Neuquén y San Juan; Gallardo (1971) para Chubut,
Neuquén y Rio Negro. Cei (1973) analiza caracteres
morfoldgicos y técnicas inmunoldgicas de afinidad
entre poblaciones de Mendoza y Chubut con pre-
cipitinas, y establece un rango de distribucién para
L. boulengeri desde Mendoza hasta Santa Cruz. De
esta manera, L. boulengeri se erigié como uno de
los Liolaemus con mayor distribuciéon geografica,
alcanzando una extension de mas de 2000 km entre
sus poblaciones extremas.

Sin embargo, tanto Gallardo (1971) como Cei
(1973; 1986) mencionan variaciones en el patrén
de coloracién y en caracteres morfométricos en
algunas poblaciones del centro y sur de Argentina,
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considerandolas solo diferenciaciones poblacionales.
Esta situacion también gener6 errores en los resul-
tados y conclusiones de trabajos que incluyeron
la especie, como el de Halloy et al. (1998); en el
cual se incluyeron bajo el nombre de L. boulengeri
tres especies diferentes, sin considerar aquella
nominal.

Tras diversas expediciones por la Patagonia,
siguiendo los pasos, obra y legado de Julio Koslows-
ky, Abdala (2005) llevo a cabo un analisis exhaustivo
de la serie tipo depositada en el Museo de La Plata,
comparandola con las poblaciones previamente
asignadas a Liolaemus boulengeri. Este minucioso
trabajo derivé en la redescripcion de L. boulengeri
y en la restriccion de su distribucion original. Esta
determinacion taxondmica permitio describir varias
especies que antes se habian incluido dentro del
rango de L. boulengeri, entre ellas L. inacayali, L.
josei, L. parthenos, L. purul, L. tehuelchey L. senguer.
(Abdala 2003; 2005; Abdala et al., 2012; 2016) (Fig.
3). Gracias a estos estudios, L. boulengeri pasé de una
especie ampliamente distribuida a un complejo de
especies. Liolaemus boulengeri sensu stricto quedd
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Liolaemus
boulengeri
67
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Figura 11. Filogenia morfoldgica de Liolaemus aluen sp. nov dentro del grupo de L. boulengeri. Los valores de soporte estdn bajo las
ramas.

con una distribucion restringida al oeste de Chubut ron analizadas taxonémicamente para determinar
(Abdala, 2005). su verdadera identidad. Cei (1973) en su trabajo de

Sin embargo, varias poblaciones asignadas a notas ecolégicas y morfoldgicas sobre L. boulengeri,
Liolaemus boulengeri por Cei (1973, 1986) no fue- ampli6 su distribucion e incluye ejemplares de la
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provincia de Santa Cruz, depositados en el Institu-
to de Biologia Animal (IBA-Mendoza), lotes: 659
(Tres Cerros), 835 (Laguna de la Madre e hijo), 454
(Bosque Petrificado), 654 y 656 (180 km y 52 km al
norte de Puerto San Julidn respectivamente). Todos
estos ejemplares corresponden a L. aluen sp. nov.
Los analisis filogenéticos realizados por Avila et al.
(2006); Abdala (2007), Nori et al. (2010) y Abdala
et al. (2012) incluyeron a L. aluen sp. nov. como un
terminal diferenciado (ver sinonimia de la especie),
proporcionando evidencia sélida que respalda su
validez como especie. Adicionalmente, L. aluen sp.
nov. fue incluida en la lista de especies para la pro-
vincia de Santa Cruz (Breitman et al., 2014) como
una especie que atin no se describe formalmente.

En los analisis filogenéticos presentado en este
trabajo, L. aluen sp. nov. se recupera como especie
hermana de L. senguer (Fig. 10) y como hermana
del clado formado por L. inacayali y L. josei (Fig.
11). Los resultados moleculares son congruentes con
el andlisis molecular de Abdala (2005). En el trabajo
de Avila et al. (2006) se recupera como hermana de
L. boulengeri, mientras que en el analisis de evidencia
Total de Abdala (2007) se recupera basal a todo el
subclado de L. telsen. En los analisis morfologicos de
Abdala (2007) y Nori et al. (2010) forma el clado ((L.
senguer (L. aluen sp nov. + L. josei)). Estas pequenas
incongruencias en los resultados filogenéticos se
pueden deber a varios motivos: por un lado, el tipo
de caracteres utilizados y por el otro, la cantidad de
especies y poblaciones relacionadas a L. boulengeri
incluidas. Todos los analisis realizados tienen disi-
militud en el nimero de terminales y poblaciones
incluidas. Asimismo, varias poblaciones aun no han
sido resueltas taxonomica y filogenéticamente. Estas
poblaciones se encuentran en el este de Santa Cruz,
suroeste, centro y noroeste de Chubut y centro de
Neuquén, entre otras. Es probable que analisis filo-
genéticos mas completos, con mayor cantidad de
caracteres y terminales, proporcionen una hipétesis
mas robusta sobre las relaciones de parentesco entre
estas poblaciones.

Si bien las relaciones filogenéticas precisas atin
estan pendientes de resolucion, la evidencia mo-
lecular y morfoldgica aportada en este estudio, en
conjunto con la de otras investigaciones (Avila et al.,
2006; Abdala, 2007; Nori et al., 2010; Abdala et al,
2012; Portelli et al., 2022), respaldan la descripcion
formal de Liolaemus aluen sp. nov, contribuyendo
al aumento de la diversidad dentro del subclado de
Liolaemus telsen.
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Apéndicel

Ejemplares estudiados en este trabajo. Los aqui analizados, se
suman a los mencionados y estudiados en los trabajos de
Abdala (2007), Abdala y Judrez Heredia (2013) y Paz (2012).

Liolaemus aluen sp. nov. (n = 51): Provincia de Santa Cruz,
Argentina: FML 31585, (Holotipo), 120 Km al Sur de
Pico Truncado, al este de la meseta El Pedrero, (S 47°
247 202" O 68° 34" 303""). FML 31579-84, (Paratipos)
102 Km al sur de Pico Truncado, por Ruta Provincial N°
12, departamento de Deseado. FML 02124, (Paratipos)
Tres Cerros, departamento Magallanes. FML 16369-374,
(Paratipos) Tres Cerros, departamento Magallanes. FML
00183, Estancia Roca Blanca, 250 km al sur de Colonia Las
Heras. FML 31586-31601, 100 km al sur de Pico Truncado,
departamento Deseado. FML 31602-06, frente a Tres Cerros,
Ruta Nacional N° 3, departamento Magallanes, 48° 06'
36,8"S; 67° 38' 09,8" O. FML 31607-08, 86.2 km al este de
Gobernador Gregores, Ruta Nacional N° 25, departamento
Magallanes, 48°56.438'S; 69°07.532' O; 276 m. FML 31609-
12, 100 metros al norte de Tres Cerros, Ruta Nacional N°
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3, departamento Magallanes, 48° 06' 34.8" S; 67° 38' 8.8" O.
FML 31613, 126.2 km al este de Gobernador Gregores, Ruta
Nacional N 25, departamento Magallanes, 48° 58.413'S; 68°
35.478' O; 249 m. FML 31614, 47 Km al sur de Tres Cerros,
Ruta Nacional N° 3, departamento Magallanes.

CSA 086-92, 102 Km al suroeste de Pico Truncado, Ruta
Provincial N°12, departamento Deseado.

Apéndicelll

Coédigos de GenBank de las especies y ejemplares utilizados
para realizar los andlisis filogenéticos moleculares y las
distancias genéticas.

Liolaemus aluen sp. nov.:

DQ237336.1

DQ237610.1

DQ237685.1

DQ237689.1

Liolaemus boulengeri: KF968832

Liolaemus canqueli: DQ237638
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Liolaemus canqueli: KF968837
Liolaemus fitzingerii: DQ237691
Liolaemus fitzingerii: KF968667
Liolaemus fitzingerii: DQ237678
Liolaemus hermannunezi: KF968858
Liolaemus inacayali: DQ237310
Liolaemus inacayali: KX865546
Liolaemus josei: KF968862
Liolaemus josei: KF968864
Liolaemus josei: KF968840
Liolaemus loboi: KF968873
Liolaemus loboi: KF968877
Liolaemus purul: MK935569.1
Liolaemus rothi: DQ237663
Liolaemus sagei: KF968911
Liolaemus senguer: KF968916
Liolaemus senguer: AY389294
Liolaemus tehuelche: KF968950
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Este articulo es de acceso abierto y distribuido bajo los términos y condiciones de
una licencia Atribucién-No Comercial 4.0 Internacional de Creative Commons. Para
ver una copia de esta licencia, visite http://creativecommons.org/licenses/by-nc/4.0/
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ABSTRACT

To our knowledge, there are no studies of mother-offspring recognition in Liolaemus lizards,
even though many species have a refined discrimination capacity based on chemical signals,
and some of them are viviparous with a close relationship between mothers and offspring. We
studied the reciprocal chemical mother-offspring recognition in the viviparous species Liolae-
mus zullyae, evaluating whether both mothers and offspring can discriminate between their
consanguineous relative from another who is not genetically related. Six females gave birth in
the laboratory. Once the offspring were born, crossover experiments were carried out. The re-
sults suggest that mothers showed no clear evidence of discrimination of their own and other s
newborns. In contrast, newborns rubbed their faces for longer when scents were from other
females than from their own mothers, suggesting that newborns may recognize their mothers.
We discuss the asymmetric mother-offspring recognition detected in this study.

Key Words: Chemical signal; Newborn; Communication; Parental care.

RESUMEN

A la fecha, nuestros antecedentes indican que no existen estudios de reconocimiento madre-
cria en las lagartijas Liolaemus, aun cuando numerosas especies tiene una refinada capacidad
de discriminacion basada en sefiales quimicas y algunas de ellas son viviparas con una estrecha
relacion entre madres y crias. Estudiamos en la especie vivipara, Liolaemus zullyae, el reconoci-
miento reciproco quimico madre-cria, evaluando si tanto las madres como las crias son capaces
de discriminar a su consanguineo de otro no genéticamente emparentado. Seis hembras parieron
en el laboratorio y, una vez nacidas las crias, se realizaron experimentos cruzados. Los resultados
sugieren que las madres no muestran una discriminacion de crias propias vs. ajenas. Las crias,
sin embargo, refregaron su rostro por periodos significativamente mas prolongados cuando
los rastros quimicos eran de la madre ajena que propia, lo que sugiere que reconocerian a sus
madres. Se discute la asimetria en el reconocimiento madre-cria encontrado en este estudio.

Palabras claves: Senales quimicas; Recién nacidos; Comunicacion; Cuidado parental.

El reconocimiento madre-cria podria aumentar la
probabilidad de supervivencia y el éxito reproducti-
vo de individuos emparentados via comportamiento
cooperativo y la disminucion de las agresiones entre
parientes (Hamilton, 1964). Sus ventajas son eviden-
tes en especies con cuidado parental permitiendo
a las madres destinar sus recursos o ser menos

agresivas con su progenie y, en el caso de las crias,
reconocer a sus madres les permite evitar el rechazo
de adultos no relacionados, reduciendo los eventos
de agresion, depredacion o canibalismo (Royle et
al., 2012). En este contexto, el estudio del reco-
nocimiento madre cria, contribuyé a entender los
mecanismos involucrados en la evolucion del com-

Autor para correspondencia: vanesachocobar616@gmail.com
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portamiento social (Hamilton, 1964; Main y Bull,
1996; Oconnor y Shine, 2006; Royle et al., 2012),
siendo aves y mamiferos los grupos mas estudiados.
Por ejemplo, en el topo Microtus ochrogaster, Hayes
et al. (2004), encontraron que las madres presentan
una mayor agresividad hacia las crias destetadas no
emparentadas que hacia las propias. Por otro lado,
en la golondrina Petrochelidon fulva, Strickler (2013)
se encontro que los padres direccionan su inversion
de alimento selectivamente hacia sus propias crias.
Sin embargo, en reptiles donde el cuidado parental
se ha considerado raro o menos estudiado (Gardner
etal.,2016), también se ha descripto reconocimiento
madre-cria, sugiriéndose diferentes ventajas, como
la proteccion del infanticidio por los adultos obser-
vada en Egernia saxatilis (Oconnor y Shine, 2004)
y Eulamprus heatwolei (Head et al., 2008). En esta
ultima especie, los autores también han sugerido que
el reconocimiento madre-cria podria ser importante
en la reduccion de la competencia por interferencia
con la madre y en el establecimiento y seleccion
de habitat optimos. Ademads, la disminucion de la
endogamia y el aumento de la adecuacion bioldgica
de padres y crias también serian una ventaja del re-
conocimiento en los lagartos (Gardner et al., 2012).
El reconocimiento madre-cria en los reptiles
puede estar mediado por sefiales quimicas. En Squa-
mata, por ejemplo, el reconocimiento madre-cria
se ha descripto tanto en especies de lagartijas en las
cuales no hay cuidado parental como en aquellas que
si presentan esta conducta. En aquellas especies sin
cuidado parental, se ha observado que luego de dos
dias de nacidas las crias discriminan a sus propias
madres de las no propias mediante rastros quimicos
(Lacerta vivipara, Léna y de Fraipont, 1998). Sin
embargo, en especies con cuidado parental de la
familia Scincidae, se ha descripto discriminacion
quimica reciproca entre madres y crias en Tiliqua
rugosa y Egernia stolkesi (Bull et al., 1994; Main y
Bull, 1996). De igual forma, en la lagartija vivipara,
Eulamprus heatwolei, se ha reportado reconoci-
miento madre-cria, destacando la importancia de
esta conducta para evitar la endogamia en especies
cuyos individuos coexisten en estrecha cercania y
existiendo una alta probabilidad de encuentro entre
madres y crias relacionadas durante algun tiempo
antes de la dispersion (Head et al., 2008).
Liolaemus es un género con una alta diversidad,
el que actualmente cuenta con aproximadamente 294
especies (Uetz et al., 2024). A la fecha existen estu-
dios de reconocimiento quimico, determinandose
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la capacidad de los individuos de diversas especies
(e.g., L. bellii, L. fitzgeraldi, L. tenuis, L. lemniscatus)
de discriminar sus propias secreciones quimicas de
las de conespecificos del mismo sexo (Labra, 2008).
Mas aun, los individuos son capaces de evaluar las
habilidades competitivas de oponentes, solo en base
a la informacion de los rastros quimicos (Labra,
2006). Sin embargo, hasta el momento no se ha
determinado la ocurrencia de reconocimiento qui-
mico madre-cria, incluso en especies viviparas con
una estrecha relacion entre madres y crias (Halloy
y Halloy, 1997), como lo reportado en especies de
lagartos previamente mencionadas (e.j. Tiliqua ru-
gosa y Egernia stolkesi Bull et al., 1994; Main y Bull,
1996). En base a estos antecedentes, nos propusimos
como objetivo explorar el reconocimiento quimico
reciproco madre-cria de la especie vivipara Liolae-
mus zullyae.

Las lagartijas fueron colectadas en Los Anti-
guos, Provincia de Santa Cruz (46° 49’ 38.1” S; 71°
51’ 1.5”0), durante la primera semana de febrero de
2018, utilizando la técnica de lazo corredizo y colecta
manual. Las lagartijas fueron colocadas en bolsas
de tela individuales, y llevadas al laboratorio del
Instituto de Bio y Geociencias del NOA (IBIGEO),
en la provincia de Salta, donde fueron dispuestas
individualmente en terrarios de plastico (36x27x19
cm), los cuales tenian una base de 3 cm de arena,
un refugio y un recipiente con agua (Valdecantos
y Labra, 2017). Las lagartijas permanecieron una
semana con una perturbacion minima durante la
alimentacion y el cambio de agua, con el fin de que se
aclimaten a las condiciones experimentales y dejen
sus rastros quimicos. Fueron expuestas a fotoperiodo
de L:O 12:12 horas utilizando lamparas conectadas
aun temporizador. Se siguid el protocolo propuesto
por Valdecantos y Labra (2017), para el manteni-
miento en cautiverio, con temperaturas ambientales
que oscilaban entre los 18°C y los 13°C, similar a las
condiciones de un dia tipico de actividad de las la-
gartijas en la zona (https://es.climate-data.org/), con
una temperatura maxima promedio diaria de 17 °C.

Las hembras parieron asincrénicamente, por
tal razdn, para estandarizar el tiempo de permanen-
cia en conjunto de las madres y sus crias, se trabajo
solo con aquellas hembras que parieron luego de
dos dias en el laboratorio. Sélo seis hembras cum-
plieron con esta condicion, las cuales tuvieron dos
crias cada una. Las madres permanecieron con sus
crias en el mismo terrario por una semana, luego las
crias fueron separadas de sus madres y colocadas en



terrarios diferentes. Para evitar pseudo-replicacion,
cada madre fue probada con sélo una de sus crias.
Una vez concluidos los experimentos, las lagartijas
fueron fijadas en formol 10%, para preservarlos en
alcohol 70% segtin el protocolo de fijacion (Scrocchiy
Kretzschmar, 1996) ya que los registros de la especie
en la coleccion del IBIGEO eran escasos.

Los experimentos reciprocos entre madres y
crias consistieron en que cada lagartija, fue expuesta
a dos tratamientos: 1- madre y cria propia, colocan-
dose alalagartija focal en la caja de una madre o cria
propia, respectivamente, y 2- madre y cria ajena, la
lagartija focal fue colocada en la caja de un individuo
no emparentado, cria o madre ajena, respectiva-
mente. Previo al comienzo de la experimentacion,
la lagartija focal fue colocada individualmente en
su bosa de tela, permaneciendo en ella, las madres
durante 10 min y las crias durante 6 min, a fin de
reducir el estrés por manipulacion (Labra, 2011).
Luego, se colocd la bolsa en la caja experimental, ala
cual se le retird previamente el refugio y el bebedero,
permitiendo una mejor movilidad para la lagartija
focal. Con el fin de facilitar la filmacién y evitar el
escape de las lagartijas, los terrarios se cubrieron
con un vidrio (37x30 cm). Se dispuso una camara de
video (Sony DCR-TRV 310 NTSC) a 60 cm sobre la
caja experimental conectada a un televisor desde el
cual se observ¢ el desarrollo del experimento. Una
vez que la caja experimental fue cerrada, se crono-
metro6 la latencia, definida como el tiempo desde que
se cerro la caja experimental, hasta el primer lamido
(Labra y Niemeyer, 1999), realizado hacia cualquier
parte de la caja o el aire (LAT). El tiempo maximo
que se espero para la ocurrencia de esta conducta
fue de 7 min, y en caso de no ocurrir la conducta, la
prueba era cancelada y la lagartija era devuelta a su
terrario, permaneciendo en reposo a lo menos tres
dias antes de una nueva prueba. La introduccion de
una lagartija en el terrario de otra por un periodo
corto no tiene efecto sobre el propietario de ese te-
rrario, ya que no se considera tiempo suficiente para
dejar senales (Labra y Niemeyer, 1999). Aquellas
lagartijas que realizaron el lamido dentro del tiempo
definido fueron filmadas por 10 minutos, siendo
luego devueltas a sus terrarios correspondientes.
Durante el analisis de los videos se registr6 con un
cronémetro, el tiempo de refriegue, conducta en la
cual las lagartijas frotan su hocico en las paredes de
la caja experimental, lo que permitiria dejar sefiales
producidas por tejidos de la piel (Labra, 2008; Ma-
son, 1992), pero ademas podria ser una conducta
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exploratoria donde las sustancias quimicas mues-
treadas puedan llegar a la boca y de alli al 6rgano
vomeronasal (Halpern y Kubie, 1983; Mason, 1992).
Ademas, se registrd el numero de lamidos, esto es el
numero de veces que el lagarto saca la lengua. Esta
conducta permite colectar con la lengua sustancias
quimicas del aire o cualquier otro sustrato, las que
luego son llevadas al 6rgano vomeronasal ubicado
en el techo de la boca cuya funcién es de quimio
recepcion (Rehorek et al., 2000). Se definieron 3
zonas del terrario para contabilizar los lamidos: 1-
pared (P), 2- arena (Ar), 3- aire (Ai). Esta discrimi-
nacion se realizé debido a que se sabe que en el aire
puede haber componentes quimicos volatiles que
intervendrian en el reconocimiento intraespecifico
(Valdecantos y Labra, 2017). Por otro lado, tanto la
arenay las paredes de la caja son sustratos para molé-
culas de alto peso molecular yla distincion se realizd
porque en observaciones preliminares se identifico
una alta frecuencia de la conducta de refriegue del
hocico en las paredes del terrario. Debido a que los
datos no tuvieron una distribucién normal, se utilizd
estadistica no paramétrica para muestras repetidas
para comparar la respuesta de las lagartijas en los
dos tratamientos (propia vs. ajeno), utilizando el
programa STATISTICA. La conducta de madres y
crias en las dos condiciones experimentales fueron
analizadas por separado.

En la figura 1, Se observa la media mas error
estdndar de las variables analizadas, arriba de la
barra del error estandar se indica el valor exacto de
la media de cada variable. A y B: madres y C y D:
crias, por otro lado, en la tabla 1, los resultados de
los andlisis estadisticos. Solo el tiempo de refriegue
contra la pared de las crias mostré diferencias sig-
nificativas entre los tratamientos (Tabla 1); las crias
refregaron por mas tiempo el hocico en la caja de la
madre ajena que la propia (Fig. 1C).

En este primer estudio de reconocimiento qui-
mico reciproco entre madres y crias en una especie
del género Liolaemus, se encontrd evidencias de
discriminacion entre madres propias y ajenas por
parte de las crias de L. zullyae; éstas refregaron el
hocico por menos tiempo en el terrario de la madre
propia respecto al de la madre ajena. Por otro lado,
aunque no hubo diferencias significativas, el nimero
de lamidos realizado por las crias a las paredes de la
caja, independientemente del tratamiento fue alto, y
mayor que el numero de lamidos a la arena, Esto po-
dria indicar que las paredes de la caja tienen una ma-
yor carga de rastros quimicos y, el refriegue, podria
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Figura 1. Media mas error estandar de las variables analizadas de reconocimiento quimico en Liolaemus zullyae. Arriba de la barra
del error estandar se indica el valor exacto de la media de cada variable. A y B: madres y C y D: crias. Las variables son: LAT: latencia,
RES: tiempo de refriegue. Se distingui6 a donde fueron realizados los lamidos en la caja experimental: P: pared, Ar: arena, y Air: aire.

potenciar y reforzar la exploracion quimica en esta tanto de marcaje como exploratorio (Mason 1992).
superficie. Estas interpretaciones tienen sentido si El reconocimiento de las madres por sus crias
consideramos el comportamiento de refriegue seria mediado por rastros quimicos ya ha sido encontrado
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en otras especies de Squamata como se mencioné
anteriormente en la introduccién. Por ejemplo, en
Tiliqua rugosa y en Ergenia stokesii, se encontr6 que
las crias direccionan mas su atencion hacia rastros
quimicos de sus propias madres que de madres aje-
nas (Main y Bull, 1996). De igual forma sucede con
crias de una semana de vida de Eulamprus heatwolei
(Head et al., 2008) y Lacerta vivipara (Léna y de
Fraipont, 1998). En el presente estudio, las crias de
L. zullyae pasaron mas tiempo refregando el hocico
contra las paredes de cajas de madres ajenas que las
propia, lo que sugiere que existe una discriminacién
quimica de madres propia vs. ajena si consideramos
esta conducta como exploratoria. Sin embargo, no
podemos descartar que el refriegue o frotar la region
de las mandibulas contra la pared sea también una
conducta de marcado como ha sido observado y
descripto en otras especies de lagartijas. En Sau-
romalus y Sceloporus se ha observado que tanto
machos como hembras frotan sus mandibulas en
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el sustrato, y aunque en ningun caso se ha identi-
ficado tejido glandular especializado en esa region
corporal, es posible que las sustancias quimicas sean
producidas por tejido epidérmico no especializado
(Mason, 1992). En este sentido, podriamos pensar
que desde muy temprana edad los individuos ya
comiencen a marcar un espacio desconocido o
como en este caso, diferente del de su propia madre.
Ademas, si consideramos la latencia, aunque no fue
significativa la diferencia, fue mayor en terrarios de
la propia madre respecto a la ajena, lo que podria
estar indicando que el olor materno es familiar y no
el ajeno, al que responden mas rapidamente; esto
reforzaria lo encontrado, que las crias discriminarian
su propia madre.

No encontramos evidencias claras que indi-
quen un reconocimiento de las crias por parte de
las madres (Fig. 1A y B), lo que contrasta con otras
especies de Squamata donde si se ha encontrado
que las madres reconocen a sus propias crias. Por

Tabla 1. Analisis de las cinco conductas de madres y crias de Liolaemus zullyae. Prueba estadistica de Wilcoxon. Z: valores del es-
tadistico, p: valores de probabilidad n: tamafio de la muestra. En negrita los resultados estadisticamente significativos.

Focales Latencia Refrieques Lamidos Lamidos Lamidos Lamidos
9 Pared Arena Aire Totales

Madres 7=1.782 7=0.733 7=0.943 7=0.314 Z=1.603 7=7.338
(n=6) p=0.074 p=0.463 p=0.345 p=0.753 p=0.108 p=0.463
Crias Z=1.15 7=1.99 7=0.00 7=0.10 7=0.182 7=0.105
(n=6) p=0.248 p=0.046 p=1.00 p=0.916 p=0.855 p=0.916

ejemplo, las hembras de Tiliqua rugosa y Egernia
stokesii, responden diferencialmente realizando un
mayor numero de lamidos a los compartimentos
con sus propias crias (Bull et al., 1994; Main y Bull,
1996). Similarmente, en la anfisbena Trogonophis
wiegmanni, las hembras discriminan entre olores de
crias familiares (Martin et al., 2021). En el lagarto
Eulamprus heatwolei, se registr6 que las hembras
prefirieron refugios con rastros quimicos de sus
propias crias (Head et al., 2008). En el caso de L.
zullyae, s6lo se observo en las hembras una tendencia
a una menor latencia al primer lamido con rastros
quimicos de sus propias crias respecto a las ajenas,
ademds de realizar mas lamidos a la pared de la caja
de estas ultimas, lo que podria indicar un recono-
cimiento por parte de las madres (Fig. 1A). No se
descarta la posibilidad de que un tamano muestral

mayor permita evidenciar reconocimiento de las
madres hacia sus crias.

Se conoce muy poco sobre la biologia de L.
zullyae, sin embargo, es posible proponer algunas
hipoétesis para el reconocimiento de las madres por
parte de sus propias crias. Si consideramos que luego
del parto no se observd ningun tipo de conducta
asociada al cuidado parental en la especie y que, el
nacimiento de las crias ocurre en el laboratorio en
abril (Minoli et al., 2010), o fines de febrero y prin-
cipios de marzo en el presente estudio, justo antes
de entrar en hibernacion, se puede postular que el
reconocimiento les permitiria a las crias dispersarse
inmediatamente luego de nacer e instalarse en luga-
res alejados de sus madres antes del invierno. De esta
manera se evitaria agresion por parte de la hembra
si la hubiera, sobre todo considerando nuestros

131



V. Chocobar et al. — Reconocimiento quimico madre-cria

resultados de ausencia de reconocimiento de sus
propias crias. Por otro lado, si las crias no se disper-
san inmediatamente, es probable que a las hembras,
aunque no reconozcan a sus propias crias, no les
afecte la presencia de las mismas a su alrededor (falta
de agresividad), y en este contexto las crias podrian
permanecer en el refugio de su madre (a las que la
evidencia indicaria que reconocen) durante todo el
invierno (Alzamora et al, 2010) y usar reservas de
vitelo intraabdominal (Boretto y Ibargliengoytia,
2009) para dispersarse en la proxima primavera,
ambos aspectos ya fueron descriptos en lagartijas del
género Phymaturus, hermano de Liolaemus (Ethe-
ridge, 1995). Cualquiera de las alternativas propuesta
para explicar la ausencia de reconocimiento de las
crias por sus propias madres, debiera ser puesta a
prueba con otro tipo de estudios.
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In this study, we described the diet composition of males of the treefrog Dendropsophus minutus
from the region of the Chapada das Mesas National Park, Maranhao, Northeastern Brazil. We
collected 19 males, of which 17 had stomach contents. Of that, five prey categories were regis-
tered, with spiders being the most consumed prey item. We also observed that the snout-vent

length of each male had a weak influence on prey selection. Notably, D. minutus consumed a

doi: 10.31017/CdH.2024.(2024-014)

substantial quantity of spiders. Nonetheless, further studies considering temporal variation,

reproductive period, and prey availability, among others, are still needed to elucidate the role
of spiders on the diet of D. minutus.

Key Words: Anuran; Amphibian; Diet; Feeding Habits; Trophic Ecology.

Dietary habits play a fundamental role in the natural
history of a species, influencing its interactions with
the environment and other organisms while also
contributing to the dynamics of ecosystems (Moser
etal.,2017). Among vertebrates, anuran amphibians
are a key group in studies of trophic interactions due
to their role in energy transformation in the environ-
ment (Colén-Gaud et al., 2009) and their intrinsic
connection with aquatic and terrestrial ecosystems
(Maneyro & Rosa, 2004). Therefore, through stu-
dies on the trophic ecology of frogs, it is possible
to understand how energy flow and the cycling of
matter occur in food chains, making conservation
models more effective for both these animals and
the ecosystems they inhabit (Nufiez et al., 2021).
The majority of anuran species are considered
generalist predators, with their diet based on what
is most available in the environment in which they

live (Eterovick & Sazima, 2004), with arthropods
constituting their primary diet (Duellman & Trueb,
1994; Solé & Rodder 2010). Nevertheless, in various
anuran groups, there has been observed a tendency
toward diet specialization, often linked to behavioral,
morphological, or physiological traits (e.g., Toft,
1980; Castro et al., 2020; Carilo-Filho et al., 2021).
The lesser treefrog Dendropsophus minutus
(Peters, 1872) is a small-sized hylid ranging from
21 to 28 mm, presenting yellow, cream, Or orange-
brown tones of dorsal coloration pattern with dark
dorsal and transverse bands that resemble an hour-
glass shape (Andrade et al., 2022; Frost, 2024). It is
awidespread species in South America that inhabits
typically open areas in different biomes, including
disturbed areas and urban environments (Morais et
al., 2012; Abegg et al., 2014; Vaz-Silva et al., 2020).
Likewise in Brazil as a whole, this species is also well
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distributed in Maranhio state, Northeastern Brazil,
being reported to the Amazon and Cerrado biomes,
besides the coastal zone (Brasileiro et al., 2008; An-
drade et al., 2017; Araujo et al., 2020).

The feeding habits of D. minutus were already
reported for localities in the North (Van Sluys &
Rocha, 1998; Soeiro et al., 2022), Northeast (Santos
etal.,2004), and South (Leivas et al., 2018) Brazilian
regions, which suggested a generalist and opportu-
nistic diet. Nonetheless, as the diet anuran compo-
sition is usually influenced by different factors from
environmental characteristics to morphological
traits (Protazio et al., 2019; Tupy et al., 2021), the
present study aimed to investigate the diet compo-
sition of males of D. minutuslocated at one Cerrado
area from the region of the National Park Chapada
das Mesas, Maranhio, Northeast Brazil.

During the fieldwork conducted on April
20, 2023, in the Chapada das Mesas National
Park (CMNP), located in the state of Maranhao,
Northeastern Brazil, we encountered an abundant
population of D. minutus vocalizing in a temporary
pond near to one the park entrances (7°09°15.0”
W, 47°24°16.3”S, WGS84 datum, 315 m a.s.l.). The
CMNP covers an area of about 160.000 ha, and the
main plant physiognomy is Cerrado sensu stricto
(Eiten, 1983; Ribeiro & Walter, 1998), but it is
also influenced by adjacent Amazon and Caatinga
biomes (Moraes & Lima, 2007), which makes it be
considered a mosaic of vegetation ranging from
open grasslands to dense forest formations and
semideciduous patches on mountain tops (MMA,
2007; Silva et al., 2019). The climate is tropically
humid, with annual average temperatures of 23 °C
and average annual rainfall ranging from 1500 to
1250 mm (MMA, 2007).

Of the uncountable vocalizing males observed
around 20 h, we manually collected 19 adult males
(collecting permits: SIS-BIO 82619/1), which were
transported in humid plastic bags and, after that,
euthanized following the ethical procedures of the
Ethics Committee on the Use of Animals of the
Universidade Estadual de Santa Cruz (CEUA/UESC
- N° 024/21) and Brazilian Guide for the Produc-
tion, Maintenance or Use of Animals in Teaching
or Scientific Research Activities (Jared et al., 2023).
Collected specimens were fixed in formol 10%, pre-
served in alcohol 70%, and deposited in the Biologi-
cal Collection of the Instituto Federal de Educacéo,
Ciéncia e Tecnologia do Piaui — IFPI Campus Pedro
I1, state of Piaui, Brazil (CBPII 445-464).
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In the laboratory, we dissected the collected
individuals and remove their digestive tracts using
a stereomicroscope (Lumen® LM310BZ). Each
prey item found was counted and identified to the
lowest taxonomic level (usually Order) using spe-
cialized literature (Triplehorn & Johnson, 2011).
Plant material and unidentified diet fragments
were not included in the statistical analyses. Using
a digital caliper (0.01 mm precision) we measured
the snout-vent length (SVL) and mouth width of
each treefrog, besides the length and width of the
prey items. We used the ellipsoid formula (V = 4/3n
(L/2) (W/2)*) to estimate the prey volume, where
L and W represent the values of length and width,
respectively (Dunham, 1983). In addition, we used
the relative importance index (RII) to investigate
how each prey item contributed to the species diet
through the following formula: RII = (F% + N% +
V%)/3, where E, N, and V represent the percentual
values of frequency of occurrence, abundance, and
volume of each prey category (Pinkas et al., 1971).
The trophic niche breadth (prey volume) was mea-
sured using the inverse of Simpson’s (1949) diversity
index: B=1/3 ni=1 Pi’, where p is the proportion
of the resource category used and n is the number
of resource categories adopted. The values can range
from 1 (exclusive use of a single category) to n (equal
use of all categories). Once our data violated the
assumptions of simple linear regression (p < 0.05),
we used the non-parametric Kernel regression test
(Nadaraya-Watson, 1964) to investigate if the anuran
snout-vent length and mouth width have a relation-
ship with the prey size (estimated by prey volume).
These analyses were performed using the “vegan” R
package (Oksanen et al., 2016).

Of the analyzed individuals, 17 anurans had at
least one prey category in their stomachs. We found
20 prey items in the diet of D. minutus labeled in
five categories, including plant pieces, which were
not included in the statistical analyses. The average
number of prey per stomach was 1.29, and the tro-
phic niche breadth (prey volume) was 1.11. Araneae
order was the most representative. Of the 20 prey,
70% were spiders, which represents about 95% of the
total volume of consumed prey and 60% (n = 10) of
the occurrence frequency (Table 1).

We found no support for the relationship bet-
ween the prey size and anuran snout-vent length
(R*=-0.017, P > 0.05, Deviance explained = 5.55%)
and mouth width (R? = -0.0256, P > 0.05, Devian-
ce explained = 4.76%). Although we suggest the
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Table 1. Composition of the identified prey items consumed by Dendropsophus minutus males (n = 19) from the National Park Chapada
das Mesas, Maranhdo, Northeastern Brazil. Respective absolute and percentual values of abundance (N), volume (V), and frequency

of occurrence (F), besides the relative importance index (RII).

Orders N N% \' V% F F% RII
Araneae 14 70 455.8 94.8 10 62.5 75.8
Coleoptera 2 10 8.6 1.8 2 12.5 8.1
Hymenoptera 2 10 2 0.4 2 12.5 7.6
Other items

Larvae 2 10 14.3 3 2 12.5 8.5
Plant pieces 4 - - - -

Total 20 100 480.7 100 16 100 100

morphological traits have a weak influence on prey
selection by males of D. minutus, further studies
with a large sampling size are needed to elucidate
this assumption.

Our observations in this study show that D.
minutus males consumed five different prey catego-
ries, displaying a notable dominance for a substantial
quantity of spiders. This prey item is usually found
in the diet of Dendropsophus species (e.g., Macale
et al., 2008; Castro et al., 2016; Sanches et al., 2021),
which might be associated with their sit-and-wait
foraging strategy (Toft, 1980, 1981; Castro et al.,
2016). Although some studies indicate a generalist
and opportunistic diet for D. minutus populations
in different environments, the diversity of prey
consumed ranges from three to ten categories (Van
Sluys & Rocha, 1998; Santos et al., 2004; Leivas et
al., 2018; Soeiro et al., 2022). For populations of D.
minutus from an Araucaria Forest in the state of
Parana, Southern Brazil, Leivas et al. (2018) suggest
it is a generalist predator that feeds on arthropods,
primarily those in the orders Araneae, Lepidoptera,
and Diptera. This pattern was also observed for
populations in the Serra Norte, Carajas, state of
Para, Brazilian Amazon (Van Sluys & Rocha, 1998),
Tapacura Ecological Station, a rainforest enclave of
the state of Pernambuco (Santos et al., 2004), and in
an Atlantic Rainforest urban fragment of the state
of Paraiba, Northeastern Brazil (Leite-Filho et al.,
2017). Despite spiders being a prevalent component
in the dietary compositions of D. minutus, none of
these studies implied a specific pattern of Araneae
specialization diet. Therefore, we reinforce the im-
portance of dietary studies aiming to investigate the
role of spiders in the Dendropsophus diet.

Regarding prey size selection, there is a lite-
rature consensus that larger frogs tend to eat more

volumetric prey (Toft, 1980; 1981). We found no
support for the hypothesis that larger frogs tend to
eat larger prey, at least within an intraspecific view.
The positive relationship between the size of frogs
and the prey size consumed by them seems easier
to observe when we compare different species (Van
Sluys & Rocha, 1998; Parmelee, 1999). Concerning
intraspecific views, this hypothesis was already sup-
ported for some populations, such as Adelophryne
maranguapensis from a mountain in the Brazilian
semiarid (Aradjo et al., 2023); Leptodactylus ocella-
tus and Dendropsophus microcephalus in El Banco,
Colombia; and Maldonado, Uruguay, respectively
(Maneyro et al., 2004; Munoz-Guerrero et al., 2007).
In contrast, this relationship remains an unsolved
issue because other studies found no support for
this hypothesis (e.g., Solé et al., 2019; SantAnna et
al., 2022; Santos-Souza et al., 2022). Additionally,
Blanco-Torres et al. (2020) suggest that predators
using active search target low-mobility prey, whereas
species using sit-and-wait strategies target highly
nutritive prey that are difficult to manipulate.

Overall, we observed spiders were one impor-
tant prey item for the diet of D. minutus males in
the region studied. It could be because these prey
items are more abundant and readily available for
frogs perched in vegetation, not necessarily because
they actively seek them out (specialization). In any
case, further studies considering temporal variation,
reproductive period, and prey availability, among
others, are still needed to elucidate the role of spiders
on the diet of D. minutus.
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Anurans are common prey for several vertebrates and also invertebrates. In response to this
predatory pressure, they exhibit various defensive behaviors. In this work we report liquid cloacal
discharge, body inflation, stiff-legged posture and body vibration performed by Pleurodema
borellii from San Miguel de Tucumdn, northwest of Argentina. These multiple defensive beha-

viors performed together can hinder or disrupt the predator’s action more efficiently.
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RESUMEN

Los anuros son presa comun de varios vertebrados y también de invertebrados. En respuesta
a esta presion depredadora, exhiben diversos comportamientos defensivos. En este trabajo
reportamos descarga cloacal liquida, inflacion corporal, postura de piernas rigidas y vibracion
corporal realizadas por Pleurodema borellii de San Miguel de Tucumdn, noroeste de Argentina.
Estos multiples comportamientos defensivos realizados juntos pueden obstaculizar o interrumpir
la acci6n del depredador de manera mas eficiente.

Palabras claves: Descarga cloacal; Estrategia Anti Depredacion; Inflacion Corporal; Postura de

piernas rigidas; Vibracién Corporal.

Anurans are preyed on multiple life stages by di-
fferent predators like mammals, birds, reptiles, and
many invertebrates (Toledo et al., 2007; Fadel et al.,
2019). This predatory pressure has been important
to the evolution of the large repertoire of defensive
behaviors that anurans exhibit, including sound
emission, toxic and distasteful skin secretions,
cryptic and aposematic coloration, and a variety
of visual displays (Martins et al., 1993; Abrahams,
1995; Toledo and Haddad, 2009; Toledo et al., 2011;
Mailho-Fontana et al., 2014; Dreher et al., 2015).
These behaviors can be performed isolatedly or

combinedly, such as escape followed by cloacal
discharge, or immobility accompanied by body
inflation (Williams et al., 2000; Toledo et al., 2011;
Ferreira et al., 2019).

Currently, more than 30 categories of defensive
behaviors in response to predator attacks have been
described in anurans, distributed across avoiding
detection, preventing attack and counterattacking
(Toledo et al., 2011; Ferreira et al., 2019). A re-
construction of ancestral states for the antipredator
mechanisms of anurans conducted by Ferreira et
al. (2019), showed that most of these mechanisms
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are plesiomorphic and arose independently across
families suggesting extensive homoplasy. However,
the same authors highlight that some of the appa-
rently homoplastic antipredator mechanisms may be
a consequence of the lack of observations on species
displaying them. In fact, records of these defensive
behaviors are made through fortuitous observations,
which generally occur when individuals are being
manipulated in the field or laboratory (e.g., Wells,
2007; Pedroso-Santos et al., 2022).

The genus Pleurodema Tschudi, 1838 compri-
ses 15 species and is widely distributed from Panama
to southern Argentina and Chile (Frost, 2023). They
inhabit an extensive altitudinal range, with species
that live at sea level and others in mountains with
almost 5.000 m a.s.l. (Seimon et al., 2007; Ferraro
and Casagranda, 2009). Among these, P. borellii
(Peracca, 1895) is a semi-aquatic species with a large
size compared to other species in the genus (SVL
40.56 mm =+ 3.73; Ferraro and Barrionuevo, 2022).
The species occurs in preserved or disturbed habitats
in northwestern Argentina and southern Bolivia, in
the Chaco-Yungas transition on the eastern slopes
of the Andes and in montane grasslands, at 400 to
nearly 3000 m a.s.l. (Cortez et al., 2004; Frost, 2023).
For species of the genus Pleurodema, defensive beha-
viors including active escape, body inflation, death
feigning with limbs outstretched (later identified
as stiff-legged posture), deimatic behaviors such as
exposition of lumbar glands and flash coloration,
elevation of the pelvic region, emerging from the
ground covered with sand, body tilting towards a dis-
turbing stimulus, secretion of the prominent lumbar
glands and presence of bright color in the lumbar
region have been cited (Martins, 1989; Kolenc et al.,
2009; Ferraro et al., 2021; Velasco et al., 2023). For
P. borellii, the mentioned behaviors include tilting
the body laterally in the same direction as a tactile
stimulus, exhibiting the prominent lumbar glands,
deimatic behavior, body inflation, presence of ma-
crogland in the lumbar position, and bright color
(yellow) in the lumbar region and thighs (Kolenc
et al., 2009; Ferraro et al., 2021). In this work, we
report the occurrence of four defensive behaviors
in P, borellii, three of which are reported for the first
time for this species.

On 6 March 2023 at 7 pm, we collected a
juvenile of Pleurodema borellii (voucher: FML
31440; SVL: 31 mm) in an urban area of the Ca-
pital department, in the main city of San Miguel
de Tucuman, province of Tucumdn, northwest of
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Argentina (26°49°08.50"S 65°14°30.8"W; datum:
WGS84; 451 m a.s.l). The specimen was accommo-
dated in a plastic bag containing humid leaves and
posteriorly was taken to the laboratory and transfe-
rred to a glass terrarium (30cm x 30cm) containing
substrate (sphagnum) and water. The next day, at 9
am, we removed the individual from the terrarium
to take photographs and it performed a sequence
of four defensive behaviors (Fig. 1; Video 1). When
handled, the specimen performed: (1) liquid cloacal
discharge, (2) simultaneously body inflation, (3)
stiff-legged posture and (4) body vibration. This
latter is similar to muscle spasms, visibly occurring
in some muscles of the trunk (longissimus dorsi,
latissimus dorsi, ilio-lumbaris, coccygeo-iliacus)
and the legs (triceps femoris, semimembranosus,
gastrocnemius, peroneus), with intense movement
of the feet. When placed on a substrate (burlap),
it kept the body inflated and stift-legged vibrating
the body for approximately 15s and then returned
to normal posture. On the same day, at 5 pm, the
individual was handled again and performed the
same four behaviors, however, he stretched the legs
partially and remained there for 10s before returning
to his normal posture. The behavior of stiff-legged
while vibrating the body was performed by the
same individual in another situation, without being
handled. When we removed the pot of water from
the terrarium for cleaning, it collided with the side of
the terrarium and made a noise/vibration, triggering
this behavior in the individual, who remained for
7s with stift-legged and vibrating before returning
to normal posture. After behavioral observations,
the individual was killed using 2% lidocaine, fixed
in 10% formalin, and transferred to permanent
storage in 70% ethanol. We classified the individual
as juvenile considering its body size, absence of
male sex characters (vocal slits and nuptial pad),
and undeveloped gonads. Voucher is housed in the
herpetology collection of the Fundaciéon Miguel
Lillo (FML), San Miguel de Tucuman municipality,
Tucuman province, Argentina. The video of defen-
sive behaviors (ZUEC-VID 1323) is deposited in the
audiovisual collection of the Museu de Diversidade
Biolégica da UNICAMP, Campinas municipality,
Sao Paulo state, Brazil.

Our observations show that Pleurodema bore-
llii may exhibit multiple defensive behaviors. When
handled, the individual simultaneously displayed
cloacal discharge, an inflated body, completely rigid
legs with exposed hidden parts, and body vibration.
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Figure 1. (A) ]uveile of Pleurodema borellii (FML 31440, SVL = 31 mm) performing body inflated, stiff-legged posture and vibra-

tion in the body when handled; (B) the same individual performing partial and (C) full stretching legs on the burlap substrate; (D)

natural posture of the species.

The fact that P. borellii demonstrates this defensive
repertoire during handling indicates that the trigger
for these behaviors is seizure or touch by the pre-
dator. This is consistent with cloacal discharge and
body inflation behavior, which are performed when
an anuran is seized or touched in a predation event
(Toledo et al., 2011; Folly et al., 2019). Liquid cloa-
cal discharge can cause a bad taste to the predator
if it reaches its mouth, or induce a recoil response
in an endothermic predator with the cold liquid, in
addition to making the frog lighter and facilitating
its escape (Kokubum, 2002; Toledo et al., 2011).
Regarding body inflation (also identified as lung
inflation and puffing up the body; Wells, 2007; To-
ledo et al., 2011), it is a behavior that increases the
size of the frog in the face of a predator (Stebbins
and Cohen, 1995; Williams et al., 2000). This pos-
ture makes the prey more difficult to grab and can
deter the predator from handling, manipulating, or
ingesting it (Caro, 2014).

The stiff-legged posture (also identified as
“stretching limbs”; Ferreira et al., 2019), characteri-
zed by full or partial extension of the limbs, is also
a defensive behavior stimulated by predator touch
(Ferreira et al., 2019). This behavior is useful for
camouflaging itself on the substrate and avoiding
visually oriented predators, being carried out mainly
by forest anurans (e.g., Sazima, 1978; Toledo et al.,
2011; Mangia and Santana, 2013), but also by species
from open areas (e.g., Borteiro et al., 2018, Ferrante
et al., 2020; Nehemy et al., 2022). Unlike the stift-
legged posture, in hidden aposematism, there is the
exposure of conspicuous parts in the axilla, undersi-
de of the body, tongue, thighs or post-femoral region,
in order to discourage the predator (Ferreira et al.,
2019; Pedroso-Santos et al., 2022). In the case of
Pleurodema borellii, at first, we thought that the stiff-
legged posture could mimic fallen leaves, due to its
dorsal color, or a pretense of death. However, when
performing body inflation along with rigid legs, both
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the glands and the bright coloration (yellow) become
evident. The exposure of this bright-coloured part,
together with the vibration of the body, would nullify
the effect of camouflage or the feigning of death.
These sudden displays, known as ‘deimatic displays,
can cause predators to recoil reflexively (Ferraro et
al., 2021). In this sense, it is likely that showing the
bright region is more important for the species than
appearing dead or imitating leaves.

In relation to body vibrations, this behavior
resembles preventive sexual vibration behavior
(“warning vibration”), a release mechanism observed
in some species of the genus Pleurodema from Chile
and in other anuran genera (Noble and Aronson,
1942; Aronson, 1944; Cei and Espinosa-Aguilera,
1957; Diakow, 1977). This mechanism involves a
series of abdominal and thoracic muscular contrac-
tions when the animal is stimulated in the dorsal
and lateral regions and is typically observed during
amplexus in both heterosexual and homosexual
pairs (Cei and Espinosa-Aguilera, 1957). In some
species, this signal is given simultaneously with a
release call (Penna and Veloso, 1982). However,
this vibratory behavior seems to be different from
that observed in P. borellii, as it does not naturally
occur in juveniles unless induced by injecting spe-
cific hormones (gonadotrophins and testosterone)
(Blair, 1946, 47b). Additionally, the individual also
performed body vibrations without being touched
(which is not consistent with repulsion to amplexus),
and moved his feet intensely, a fact not reported
during warning vibration. In this case, we propose
three hypotheses for this behavior. The first is that
this vibration, when made on the ground, could
transmit a seismic warning signal to neighboring
specimens, since amphibians are exceptionally sen-
sitive to this type of stimulus (Narins, 2019). The
second is that body vibration would function as
a signal to non-visually oriented predators, as the
display of their aposematic coloration would have no
effect. Thirdly, the anthropogenic environment from
which the individual originates may have triggered
a hormonal disorder or imbalance, causing it to
exhibit this behavior, consistent with the “warning
vibration” mentioned previously. Finally, new studies
are needed to understand this behavior in P. borellii
and to investigate whether this defensive vibration
behavior is restricted to this population and/or spe-
cies or whether it encompasses others of the genus,
and whether it was triggered by some environmental
factor. Additionally, it would be interesting to study
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the presence/absence and structure of this behavior
in other populations of the species that live in more
preserved habitats.
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ABSTRACT

Observation of the endolymphatic sac in the lizard Homonota borelli (Squamata: Phyllodactyli-
dae) in Argentina. Increased endolymphatic sac size in reptiles has received little attention in
the literature. We present a note based on the observation of inflated endolymphatic sacs in two
female specimens of Homonota borelli (Phyllodactylidae) from an urbanized site in Argentina.
The macroscopic results indicated that the samples analyzed showed a surface with a soft and
whitish dermis. Microscopically, a cystic cavity lined by simple epithelium with calcium crystals
was observed. We conclude that the endolymphatic sacs presented accumulation of calcium
crystals which play a role during the reproductive period in reptiles. This finding represents
the first record of a macro- and microscopic analysis of inflated endolymphatic sacs in the
bush lizard H. borelli.

Key Words: Calcium crystals; Glands; Reptiles; Reproduction; San Juan.

RESUMEN

El aumento de tamaino de los sacos endolinfaticos en reptiles ha recibido escasa atencién en
la literatura. Presentamos una nota basado en la observacion de sacos endolinféticos inflados
en dos ejemplares hembras de Homonota borelli (Phyllodactylidae) provenientes de un sitio
urbanizado de Argentina. Los resultados macroscépicos indicaron que las muestras analizadas
presentaron una superficie con dermis blanda y blanquecina. Microscépicamente se observd
una cavidad tapizada por epitelio simple con presencia de cristales de calcio. Concluimos que
los sacos endolinfaticos presentaron acumulacion de cristales de calcio el cual desempenarian
una funcién durante el periodo reproductivo en reptiles. Este hallazgo representa el primer
registro de un analisis macro y microscdpico de sacos endolinfaticos inflados en la lagartija
de monte H. borelli.

Palabras claves: Cristales de calcio; Gldndulas; Reptiles; Reproduccion; San Juan.

Homonota borelli, es una especie de lagartija con
distribucién en la regiéon del Monte en Argentina
en las provincias de Catamarca, Cérdoba, La Rio-
ja, Mendoza, Salta, Santa Fe, Santiago del Estero,
Tucuman, San Luis y San Juan (Acosta et al., 2017;
Williams et al., 2021). Presentan habitos crepuscu-
lares y nocturnos, comunes en viviendas y en cons-
trucciones humanas (Gomez et al., 1998; Cruz et al.,

2012; Acosta et al., 2017). Su patrén de actividad se
relaciona con la temperatura del aire (Acosta et al.,
2017). Exhibe una dieta insectivora y reproduccion
ovipara, realizando una puesta al aflo de un tnico
huevo (Gomez et al., 1998; Cruz et al., 2012; Acosta
etal.,2017).

El oido interno se encuentra comunicado con
la cavidad craneana donde se encuentran los sacos

Autor para correspondencia: inpaf.sj@gmail.com
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endolinfaticos (Sander, 2015; Lamb et al., 2017).
En los reptiles, el saco endolinfatico tiene un papel
importante en el equilibrio yla regulacion de la pre-
sién interna en el oido interno. Esta involucrado en
la produccién y absorcion de la endolinfa, un fluido
que llena el laberinto membranoso y es esencial
para la deteccién de movimientos y la orientacién
espacial (Wever, 1978). Presentan cristales de calcio
que van variando en cantidad segun el estado de
desarrollo corporal del animal (Tracchia, 2018). La
hipdtesis mas ampliamente aceptada sugiere que los
sacos actiian como reservorios de calcio utilizados
para la generacién de la céscara del huevo y la osi-
ficacion durante el desarrollo embrioldgico (Bauer,
1989; Mangione y Montero, 2001). Algunos autores
como Ineich y Gardner (1989) y Sander et al. (2015)
seflalaron que en geckos las hembras adultas y re-
productivamente activas tienden a tener hipertrofia
de sacos endolinfaticos.

Son escasos los reportes publicados (Ineich y
Gardner, 1989; Sander et al., 2015; Lamb et al. 2017;
Mangione y Montero, 2001; Fenton et al.,2022) que
proporcionen detalles macro y miscroscopicos de
sacos endolinfaticos en reptiles de Argentina. No-
sotros mencionamos una observacion y el primer
registro de sacos endolinfaticos inflados en la lagar-
tija de la region fitogeografica de Monte H. borelli
en Argentina.

El 17 octubre de 2023 dos ejemplares hem-
bras, longitud hocico- cloaca (LHC) = 4 cm, masa
corporal = 15 g de la lagartija de Monte H. borelli
fueron capturados en una vivienda en una zona
urbana (31°31°00"S 68°36°00"0), departamento
de Chimbas, Provincia de San Juan, Argentina, los
cuales habian sido previamente capturados por un
felino doméstico. Los ejemplares llegaron sin vida
para su revision por el profesional veterinario; por
lo que posteriormente fueron preparados para ne-
cropsia y un analisis macro y microscopico. Durante
la revision rutinaria externa se observaron masas
cervicales dorsales bilateralmente grandes. Se rea-
1iz6 un corte en el l6bulo izquierdo (masa cervical).
Tras el corte, el 16bulo izquierdo de la masa contenia
material viscoso blanco. No se detectaron otros ha-
llazgos macroscépicos clinicamente significativos.
Se realiz6 un frotis con la secreciéon y con el resto
del contenido viscoso blanco, se fijo en formalina
al 10 % con tampodn neutro y se envi6 al laboratorio
para un analisis macro y miscroscopicos. Los reptiles
fueron depositados en la Coleccion Parasitoldgica
(hospedador- parasito), Departamento de Biologia,
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Universidad Nacional de San Juan, Argentina, (UN-
SJParHosp 030).

Dos ejemplares hembras de H. borelli (Fig.
1A, D) presentaron masas cervicales simétricas
(izquierda y derecha) con una inflamacién de los
tejidos circundantes (Fig. 1B, C) (Fig. 2), con una
superficie con dermis blanda y blanquecina. Se
observo presencia de cristales de calcio suspendido
en la endolinfa (Fig. 3).

Lamb et al. (2017) estudiaron la biologia re-
productiva de la lagartija Gonatodes antillensis y
demostraron el papel potencial de los sacos endo-
linfaticos, respaldando el uso de estas estructuras
como depdsitos de minerales para el desarrollo de
huevos. De la misma forma, en la lagartija H. borelli,
se ha mencionado que probablemente los aumentos
de tamaiio de los sacos endolinfaticos se encuentran
asociados a aspectos reproductivos de hembras. De
acuerdo con la literatura consultada, existen casos
de estudios similares en el aumento de tamano en la
region cervical asociados a sacos endolinfaticos; en
Amphisbaena darwini (Mangione y Montero, 2001),
en Gekko gecko (Sander et al., 2015),en G. antillensis
(Lamb et al., 2017) y en Anolis carolinensis (Fen-
ton et al., 2022). En nuestro analisis de la lagartija
H. borelli registramos dos hembras sub-adultas con
gran acumulacion de carbonato de calcio. Nuestros
ejemplares hembras analizadas no mostraron signos
ni senales de formacién de huevos o de haber colo-
cado la primera puesta. Por lo tanto, los cristales de
calcio podrian estar destinados a la formacion de
futuros huevos.

Fenton et al. (2022) analizaron la lagartija
A. carolinensis, donde encontraron aumentos de
tamanos cervicales, los cuales se encontraban for-
mados por un material viscoso blanco. Estos autores
corroboraron que no se trataba de un absceso o
granuloma, si no que la inflamacién era de origen
quistico (cavidad revestida por epitelio y llena de
material liquido o semi-sélido) (Fenton et al., 2022).
Estos resultados son similares a los obtenidos en el
presente trabajo de H. borelli, donde se observé la
presencia de masas cervicales dorsales grandes.

Los estudios mads recientes mencionan que
los sacos endolinfaticos desempefian un papel en
el metabolismo del calcio, actuando como un sitio
de almacenamiento de carbonato de calcio que se
moviliza durante la formacion de huevos (Sander
et al., 2015; Fenton et al., 2022). Las hembras repro-
ductivamente activas tienden a tener hipertrofias de
los sacos endolinfaticos (Sander et al., 2015). En el



igura 1. Ejemplar hembra de Homonota borelli (UNSJParHosp 030.

Cuad. herpetol. 38 (2): 147-151 (2024)

(A) vista lateral ventral del saco endolinfitico derecho, (B) vista

ventral del saco endolinfético derecho e izquierdo, (C) vista lateral dorsal del saco endolinfético izquierdo, (D) vista de cuerpo com-

pleto. Flecha roja indica inflamacion del saco endolinfatico.

estudio realizado por Fenton et al (2022) se trataba
de un macho adulto, por lo que la acumulacion de
calcio no se encontraria asociado con la puesta de
huevos, aunque serian clave en la homeostasis del
calcio. En nuestro actual trabajo, si bien, no anali-
zamos individuos machos, nosotros no descartamos
que los individuos machos presenten hinchazén o
aumento de tamaifio de los respectivos sacos.
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del saco endolinfético.
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Figura 3. Microfotografia de frotis citolégico de la masa extraida del saco endolinfitico derecho. Flecha roja indica cristales rectan-
gulares alargados de calcio suspendido en la endolinfa. (El formol como fijador puede haber alterado la forma, tamafio y el nimero
de los cristales).
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Nuevo registro de la tortuga acuatica Hydromedusa tectifera
(Cope, 1869; Testudines: Chelidae) parala Pampa Deprimida
(Buenos Aires, Argentina)
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Localidad.— Republica Argentina. Provincia de Durante una caminata de observacion de fauna el dia
Buenos Aires. Partido de General Guido. Laguna 14 de abril de 2017 alas 17 hs se colect6 un individuo
El Mirador (36°38°05,1”S; 57°47°55,7”0; Fig.1). Co- que fue depositado en la Coleccion Herpetologica de
lectores: Mauro Ivan Bonavita y Gustavo Bonavita. la Universidad Nacional de Mar del Plata (UNMdP
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Figura 1. Registros de distribucion geografica de H. tectifera mas préximos (circulos negros; Clavijo-Baquet et al., 2010; Di pietro et
al,, 2012; Guerrero y Angolin, 2016; Sanchez et al., 2019; Alcalde et al., 2021) al nuevo registro (estrella roja) hallado en la localidad
de General Guido de la Provincia de Buenos Aires.
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1826). El ejemplar present6 una longitud recta de
espaldar de 36,95 mm, un ancho méaximo de espaldar
de 31,02 mm y una masa corporal de 8,54 g (Fig. 2A).
Complementariamente, el dia 9 de noviembre de
2017 alas 16:30 hs se avist6 un ejemplar adulto (lon-
gitud espaldar alrededor de 200 mm) en cercanias
del sitio donde habia sido hallado el juvenil colectado
(Fig. 2B). La localidad de Gral. Guido se ubica en
la subregion de la Pampa Deprimida dentro de la
regiéon Pampeana (Matteucci, 2012).
Comentarios.— Hydromedusa tectifera (Cope,
1869) es una tortuga acudtica ampliamente dis-
tribuida desde el sur-sudeste de Brasil, sudeste de

Paraguay, todo Uruguay y distintas localidades del
centro y noreste de Argentina (Alcalde et al., 2021).

Enla eco-region Pampa bonaerense, H. tectifera
habita diversos complejos ecosistémicos (Pampa
Serrana: Sierra de La Ventana, Pampa Interserrana:
sistema de Lagunas de Punta Mogotes, Pampa De-
primida y Pampa Ondulada: nicleo de su distribu-
cion bonaerense con multiplicidad de localidades
conocidas; Clavijo-Baquet et al., 2010; Di Pietro et
al., 2012; Sanchez et al., 2019; Alcalde et al., 2021).
La localidad aqui citada expande 95 km al sur el
nucleo de distribucion bonaerense de la especie en
los complejos Pampa deprimida y Pampa Ondulada

o S e i =

ylo acerca alaslocalidades extralimitales reportadas
para la Pampa Interserrana y Pampa Serrana (Di
pietro et al., 2012; Sanchez et al., 2019; Alcalde et
al,, 2021).
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Figura 2. Juvenil (A) y adulto (B) de H. tectifera procedentes de Laguna El Mirador, Partido de General Guido, Provin
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New distribution record and habitat of the Mesoamerican
Drunken Toad, Rhinophrynus dorsalis Duméril and Bibron,

1841, in Honduras
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Locality.— An adult, indeterminate sex, of Rhi-
nophrynus dorsalis (UNAH 0916) collected in Au-
gust 1981 at the municipality of Santa Cruz de Yojoa,
department of Cortés, Honduras (14° 59’ N, 87° 54°
W, WGS84). This locality is 22.2 km east-northeast
of municipality of Las Vegas, department of Santa
Barbara; 28.7 km south-southeast of municipality of
Potrerillos, Cortés; and 29.7 km south of municipal-
ity of El Progreso, department of Yoro. An adult male
(UNAH 5690) and a female (UNAH 5691) collected
in October 2017 at Faust village, municipality of
Sonaguera, department of Colén, Honduras (15°
37°59.99” N, 86° 13’ 59.99” W, WGS84). This local-
ity is 18.6 km north of municipality of Saba, Coldn;
25.6 km west-southwest of municipality of Tocoa,
Colon; and 40.2 km east-northeast of municipality
of Olanchito, Yoro. Coordinates of localities were
georeferenced to within 3 m using a Garmin eTrex
20 GPS.

Comments.— The Mesoamerican Drunken
Toad, Rhinophrynus dorsalis Duméril and Bibron,
1841, is the only valid species in the family Rhi-
nophrynidae (Fouquette, 1969). This species is fos-
sorial, remaining inactive underground for most of
the year (Duellman, 1971). It emerges only intermit-
tently, particularly following and during intense rainfall
(Savage, 2002; Kohler, 2011; Céspedes et al., 2018).

The distribution of Rhinophrynus dorsalis
occurs from southern Texas in the United States
to northeastern Nicaragua in the Caribbean Basin
and along the Pacific coast from the Balsas River
(Mexico) to Costa Rica (Fouquette, 1969; Kohler,
2011; Garcia-Banuelos et al., 2017; Céspedes et al.,
2018). The altitudinal distribution of the species
extends from sea level to an altitude of 1,500 m a.s.L.
(above sea level), encompassing three forest types

(Duellman, 1971; McCranie and Wilson, 2002):
Lowland Moist Forest (LMF), Lowland Dry Forest
(LDEF), and Premontane Dry Forest (PDF).

In Honduras, the species has been reported
for six localities in the departments of Atlantida,
Cortés, Francisco Morazan, Olancho, and Santa
Barbara (McCranie and Castarieda, 2007; McCranie
etal.,, 2012; Henrriquez Aguilar and Townsend, 2013;
Espinal et al., 2014). However, the specimen from
the department of Francisco Morazan was only ob-
served in captivity (McCranie, 2006). This suggests
that there is no evidence of the occurrence of this
species in its natural habitat in the department of
Francisco Morazan to date. Lynch and Fugler (1965)
also mentioned that the species would likely occur
in the departments of Valle or Choluteca.

In this note we reviewed specimens of
Rhinophrynus dorsalis previously deposited in the
anuran collection of the Museo de Historia Natural-
Ciudad Universitaria (MHN-CU) of the Universi-
dad Nacional Auténoma de Honduras (UNAH) to
provide additional data regarding its distribution
and habitat occurrence. The specimens were iden-
tified as Rhinophrynus dorsalis based on Campbell
(1999), Kohler (2001, 2011), Kohler et al. (2006), and
McCranie and Castaiieda (2007). They exhibit the
following characteristics: truncated snout in dorsal
view; small and narrow head; robust body with tiny
eyes; vomerine teeth absent; four toes and a pair of
enlarged digging tubercles (Fig. 1). Duméril and
Bibron (1841), Campbell (1999), and McCranie and
Wilson (2002) considered these latter two features
to be autapomorphic characteristics of the species.

The present study provided two new distri-
bution records for Honduras, including the species’
first record for the department of Colén (UNAH

Author for correspondence: anthonie.andino@unah.edu.hn
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C

Figure 1. External characteristics of Rhinophrynus dorsalis: (a-b, UNAH 5690 and 5691, respectively) truncated snout, small and nar-
row head, and robust body with tiny eyes; (c, UNAH 5691) four toes and a pair of enlarged digging tubercles.
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5690 and 5691). This increases the total to five the
number of departments where the species occurs in
its natural habitat, extending its range to the north-
eastern part of Honduras (Fig. 2).

Furthermore, the new record from Santa Cruz
de Yojoa (UNAH 0916) contributes to the knowledge
of the habitat occurrence of R. dorsalis since that
represents the first record of the species in the Pre-
montane Wet Forest (PWF) formation, expanding

Cuad. herpetol. 38 (2): 157-160 (2024)

the known range to encompass four forest types in
Honduras (LME LDFE PDE and PWF formations;
Duellman, 1971; McCranie and Wilson, 2002; this
study). The PWF formation is characterized by a
closed canopy and an open floor (McCranie and
Wilson, 2002; Wilson and Townsend, 2006) and is
found at elevations between 600 and 1500 m a.s.l.,
with a mean annual temperature of 18 to 24 °C and
precipitation of over 2000 mm.
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Figure 2. Species distribution record. Circles: old records (1: Santa Béarbara; 2a-2b: Cortés; 3: Atldntida; 4: Olancho; 6: Francisco
Morazan, only observed in captivity). Diamonds: new records (2c: Cortés; 5: Colon).
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