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En Memoria

MONIQUE HALLOY 1949 — 2016

onique es una de esas personas que
uno agradece haber compartido la
vida y tan bellos momentos.

Mama de dos hijos maravillosos y abuela orgullosa
y feliz. Sensible y amorosa persona, amiga fiel
y constante, de didlogo franco y profundo. Se
caracterizé por una constante actitud de servicio
a los demas, por el respeto a sus colegas y amigos,
su disposicion a ayudar, por el sentido de justicia.
Dedicé gran parte de su vida a la profunda
comprension del Comportamiento animal, cuando
era un area inexplorada en Argentina y en muchas
partes del mundo. Pionera en esta importante drea
del conocimiento, la unié con gran idoneidad y
habilidad a la Herpetologia, hasta tal punto que
en la actualidad, parece impensado separarlas.

Docente e Investigadora apasionada y profundamente
dedicada a su grupo de trabajo. Cada uno de
sus discipulos fue alguien especial en su vida

dedicandole su esfuerzo y saberes, aun en los
momentos en los que las fuerzas le flaqueaban y
obstinadamente se levantaba para acompanarlos.
Monique abrié nuestra mente a la observacion
del comportamiento, que nos pasa desapercibido
a muchos bidlogos de campo cuando vamos a
colectar y sélo pensamos en el nimero de individuos
que necesitamos para completar un determinado
estudio y poder publicarlo. Nos mostré un mundo
que iba mas alld, nos enseild que existian sefas,
simbolos, comunicacién y que debiamos fijarnos
en todos estos pequeiios indicios para comprender
la biologia, mas alla de los analisis particulares y
considerar los individuos en un todo integrado en
donde el comportamiento es una pieza fundamental
que une las conclusiones parciales recabadas
por los métodos experimentales y estadisticos.

Su gran necesidad de compartir su quehacer
cientifico la llevo a viajar por el mundo, mostrando
su trabajo con esa actitud siempre positiva, alegre
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y sencilla que solo Monique sabia como hacerlo,
y que la llevo a establecer vinculos de trabajo y
amistad mas alla de los limites de la Argentina.
Fue ella quien nos impulsé a viajar y participar en
Congresos Internacionales, nos familiarizé con
investigadores de todo el mundo y nos transmitié
con su entusiasmo y sencillez que presentaramos
nuestros trabajos. Por nuestro inmenso carifo y
respeto por Monique hemos decidido dedicarle el
Simposio del Congreso Mundial en China “Ecology
and Physiology of Amphibians and Reptiles:
Challenges caused by Global Climate Change”.

Hoy podemos decir que son numerosos los grupos
de Argentina que han desarrollado lineas de

56

investigacién en comportamiento que se integran
armoniosamente en diferentes preguntas. Monique
nos ensed una nueva perspectiva de la biologia de
campo y laboratorio, nos acompano con pacienciay
dulzura, nos ofreci6 su amistad, su calido consejo, su
refinada educacion, su paz interior y sobre todo su
comprension y carino que siempre estaban con ella.

Estamos seguros que en sus queridos hijos, nietos
y discipulos la vamos a seguir descubriendo y
disfrutando. En este momento tan triste es dificil
encontrar las palabras para despedir a nuestra
querida amiga Monique, pero en su memoria vamos
a Honrar la Vida.

Margarita Chiaraviglio
Nora Ibargiiengoytia
Cecilia Robles
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ABSTRACT

Amphibians are one of the most threatened groups of vertebrates whose populations are declin-
ing due to many reasons including, among others, the presence of chemicals associated with
human intervention and in particular, with agriculture. These chemicals are deposited where
amphibian larvae develop provoking morphological abnormalities in different organs, such as
the gonads, which have been used as biological indicators of these substances in the environ-
ment. Therefore, descriptions of normal gonadal development among anurans are important
not only to increase our knowledge about the reproductive biology of species but also to identify
the type of gonadal abnormalities. The main objective of this work was to describe the morpho-
logical changes that occur during gonadal differentiation in the Neotropical high Andean frog
Dendropsophus labialis, an endemic species from the Eastern Andes of Colombia. We analyzed
211 individuals including larvae and adults. This species has a differentiated pattern of gonadal
development and accelerated rates of ovary and testis differentiation since mature oocytes and
seminiferous tubules are present during pre-metamorphic larval stages. In comparison with
other phylogenetically related species, D. labialis has one of the most accelerated rates of go-
nadal differentiation described so far. We confirmed that the gonadal development is to some
degree independent of somatic development and we described a case of a gonadal abnormality.

Key words: Tadpoles; Gonadal abnormalities; Ovarian differentiation; Testicular differentiation.

RESUMEN

Los anfibios constituyen uno de los grupos de vertebrados mas amenazados, y sus poblaciones
estan declinando debido a diferentes factores que incluyen, entre otros, productos quimicos
provenientes de la actividad antrépica, en particular, la agricultura. Estos quimicos se depositan
en los cuerpos de agua donde se desarrollan las larvas de anfibios, generando malformaciones
en diferentes 6rganos, como las génadas, las cuales han sido usadas como indicadores biolégicos
del impacto de estas sustancias en el ambiente. Por lo tanto, las descripciones del desarrollo
gonadal normal en anfibios son relevantes, ya que no solo nos permite conocer acerca de la
biologia reproductiva de las especies, sino que también es fundamental para identificar anor-
malidades gonadales. El objetivo de este trabajo es describir los cambios que ocurren durante la
diferenciacién gonadal en la rana neotropical altoandina Dendropsophus labialis, endémica de
la cordillera oriental de Colombia. Analizamos 211 individuos incluyendo larvas y adultos. Esta
especie presenta un patrén de desarrollo gonadal diferenciado; ademds presenta un desarrollo
acelerado del ovario y el testiculo, con ovocitos maduros y tibulos seminiferos presentes en
estados pre metamorficos. Es asi que respecto a otras especies relacionadas filogenéticamente,
D. labialis exhibe una de las tasas mas acelerada del desarrollo gonadal hasta ahora descritas.
Finalmente, confirmamos que el desarrollo gonadal es en algiin grado independiente del desa-
rrollo somético, y describimos un caso de anormalidad gonadal.

Palabras claves: Renacuajos; Anormalidad gonadal; Diferenciacion ovérica, Diferenciacion
testicular.

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

Elucidating the normal pattern of gonadal diffe-
rentiation and development in anurans has broad
implications for many biological disciplines such
as developmental biology, evolutionary biology,
evolutionary developmental biology or conserva-
tion biology. On one hand, it has been stated to be
conservative, but it has been studied in less than 1%
of all recognized anuran species with practically no
Neotropical species considered (Iwasawa et al., 1987;
Lopez, 1989; Ogielska and Bartmanska, 1999; Cha-
vadej et al., 2000; Gramapurobhit et al., 2000; Falconi
et al., 2001; Falconi et al., 2004; Ogielska and Kotusz,
2004; El Jamil et al., 2008; Downie et al., 2009; Fa-
brezi et al., 2010; Piprek et al., 2010; Sandoval and
Gomez, 2010; Flament et al., 2011; Haczkiewicz and
Ogielska, 2013; Phuge and Gramapurohit, 2013; Mali
and Gramapurohit, 2015). On the other hand, it re-
presents the best reference for an assessment of the
effects of chemical exposure and their accumulated
effects (Mann et al., 2009).

Descriptions of normal gonadogenesis (ti-
ming and sequence) represent a key factor for
understanding the developmental basis of life cycle
diversification. Descriptions also help to identify and
discriminate those naturally occurring gonadal mal-
formations from those provoked by external factors,
such as the presence of chemicals in water bodies
where the species live. Anurans, with their biphasic
life cycle, are more exposed to toxins coming from
agricultural and industrial runoft and, actually, se-
veral malformations have been described (Daughton
and Ternes, 1999; Hayes et al., 2002; Hayes et al.,
2003; McCoy et al., 2008; Rohr and McCoy, 2010;
Papoulias et al., 2013), making them the most threa-
tened group of vertebrates with the highest rates of
population decline in the world (Stuart et al., 2004;
Briihl et al., 2013; Costa and Nomura, 2016).

However, most of these studies have dealt
with experimental procedures to evaluate the role
of chemical exposure in gonadal development and
descriptions of normal gonadogenesis from field
samples are lacking. Such studies are needed as
baselines as well as for the assessment of critical
periods in which a species may be more vulnerable
to the action of pesticides, endocrine disruptors, or
pharmaceuticals.

Worldwide amphibian populations are expe-
riencing massive declines (Muths and Fisher, 2015),
and species inhabiting high altitude tropical habitats
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seem to be most at risk of declination because of di-
rect and indirect anthropogenic factors (Lips, 1998;
Stuart et al., 2004; Lips et al., 2005; Seimon et al.,
2007), affecting the species along their altitudinal
distributions. Considering that most declines have
occurred above 1000 m in the Andes and anurans
are the most diverse ectotherm group in the tropical
Andes, with around 600 endemic species, there is a
need for accurate descriptions of normal develop-
ment in these species as plausible indicators of high
altitude ecosystems and species health (Duellman,
1979; Navas, 2006).

The Neotropical high Andean frog Dendropso-
phus labialis is an endemic species from the Eastern
Andes of Colombia that occurs in lentic and perma-
nent water bodies in close association with highly
disturbed, cultivated or urban, areas (Hunter and
Valdivieso, 1962; Guarnizo et al., 2014). This species
is distributed along a wide altitudinal gradient, from
1950 to 3600 masl, and represents one of the two
species with the highest altitudinal distribution in
the genus (Guarnizo et al., 2009). In this context, it
exhibits a series of physiological, morphological and/
or life history, specialized traits mainly related to the
low and variable temperatures of the area (Liiddecke,
1997a; Navas, 2006). Tadpoles are present through-
out the year and attain a large metamorphic size
after a larval period of about two months (Ladino
and Colmenares, 1987; Amézquita and Liiddecke,
1999). Since Dendropsophus labialis is a Neotropical
frog that occurs in high altitude areas with low and
fluctuating temperatures, it constitutes an interest-
ing model to begin the study of gonadogenesis in
Andean species. The complete histomorphological
characterization of its gonadogenesis under the
current conditions will allow us in the future to
recognize possible changes related to land use and
the accumulated effects of contaminants.

Materials and methods

We collected tadpoles (N=68) and adults (N=10)
of Dendropsophus labialis in a permanent pond
located at the Departamento de Biologia of Uni-
versidad Nacional de Colombia, Bogota, Colombia
(4°38'28.09"N; 74°4'53.43"W) at 2558 m a.s.l., once
a month during August 2014 to January 2015. This
pond is characterized by being surrounded by open
grassland and some dispersed trees. Physicochemical



water conditions are within normal parameters for
aquatic life and do not show presence of exogenous
contamination (J.C. Donato, pers. comm.).

Additionally, we raised tadpoles (N= 133) in
the laboratory at light conditions (12 light hours/12
hours darkness) and water temperature (19 °C) which
is similar to the pond from stage 26 to metamorpho-
sis with a low incidence of mortality (3, 79%). These
tadpoles were raised and collected during February
2015 to October 2015 following the stages of Gosner
(1960).

Overall, we analyzed 211 individuals including
larvae and post metamorphic specimens. Individuals
were collected at different stages of development,
euthanized in an aqueous solution of chloretone,
fixed in formalin (10%), adults were preserved in
ethanol (70%) and larval stages were determined
according to Gosner (1960). Specimens are housed
as lots in the Coleccion de Anfibios of the Instituto
de Ciencias Naturales (ICN) with the number ICN
055789.

To obtain data on external morphology, gonads
along with the kidneys were dissected in tadpoles
from the Gosner stage 25 to the end of metamor-
phosis and from adult specimens. For histological
treatment, gonads along with the kidneys were de-
hydrated, cleared in xylene, embedded in paraffin,
sectioned at 6 um, and stained with haematoxylin
and eosin following histological protocols by Luna
(1968). In females adults, oocyte stages were de-
termined according Dumont (1972) and ovarian
developmental stages were determined following
Ogielska and Kotusz (2004).

Photographs were taken with a Leica™ MC-
170 HD digital camera attached to a Leica M205CA
stereomicroscope, and then processed by the image
stacking software Leica™ Application Suite version
4.6.0.

Results

Undifferentiated gonads

In tadpoles at Gosner stages 25-27 (N= 22), the
gonads were undifferentiated and resemble whitish,
elongated, cylindrical, and paired cords attached
to the top of the peritoneal cavity by means of the
mesogonium (Fig. 1A). Histologically, the gonads
contained large germ cells, devoid of yolk platelets,
surrounded by darkly stained somatic cells, the
nuclei of which appeared crescent-shaped (Fig. 1B;
Stage II of Ogielska and Kotusz, 2004).
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At stage 27 (Fig. 1A), fat bodies began to diffe-
rentiate as fingerlike projections from the anterior
end of the left gonad (= progonium) with a whitish
coloring while there was no sign of differentiation
in the right gonad.

Ovarian differentiation

The first sign of ovarian differentiation was dis-
cernible at Gosner stage 28 (N= 22 female frogs)
with an incipient lobulation of the cords (Fig. 1C).
Scattered pigmented cells appeared distributed on
the anterior surface of both ovaries (Fig. 1C). Fat
bodies continued to be more developed in the left
ovary and became separated from the gonad proper
with a uniformly granular aspect. It is important
to note that the degree of lobulation is not associ-
ated with the degree of development of fat bodies
because there are cases in which lobulation is more
conspicuous and fat bodies are small. The gradually
disappearance of the somatic cells in the sterile me-
dulla formed small lumina that later fused to form
a larger cavity, the ovarian cavity, which appeared
surrounded by a well-defined epithelium (Fig. 1D).
The cortex was composed of primary and secondary
oogonia, the latter configured as small nests lined
by prefollicular cells. Several oogonia have entered
into meiosis and appeared as previtellogenic primary
oocytes in groups surrounded by somatic cells. These
diplotene oocytes had a highly basophilic cytoplasm
and a discernible (acidophilic), spherical, central
nucleus (Fig. 1D).

At stage 33 (N=9), the ovaries increased in size
which was attributable to the growth of the cortex,
the ovarian cavity and the increased number of dip-
lotene oocytes. The degree of lobulation, even when
more defined than in previous stages, was variable
among specimens. Fat bodies became larger and
displayed a yellowish color indicating the accumu-
lation of lipids (Fig. 1E). In light microscopy, the
epithelium surrounding the ovarian cavity appeared
well defined. Each oocyte appeared individualized
and surrounded by proliferating prefollicular cells.
Primary oogonia were less numerous than in previ-
ous stages (Fig. 1F).

At stage 35 (N= 15) ovaries reached bigger
lobules than in previous stages. On average the
left ovary had seven lobules whereas the right one
had five lobules. Fat bodies showed variable sizes
among specimens (Fig. 1G). Histologically, diplotene
oocytes appeared encircled by follicular cells and
became larger with larger nuclei with numerous
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nucleoli (Fig. 1H). It is important to highlight that
those specimens at this stage raised under laboratory
conditions exhibit underdeveloped ovaries with no
lobulation and big fat bodies (Fig. 2).

At stage 39 (N= 8), the ovaries continued to
grow in size with bigger lobules than in previous
stages. The right ovary always had fewer lobules
than the left one, eight versus eleven, respectively.
Fat bodies of the right ovary began to differentiate
(Fig. 1I). Most peripheral oogonia entered meiotic
activity and differentiated into oocytes. Therefore,
the number and size of diplotene oocytes progres-
sively increased and fulfilled the ovarian cavity
(stage X of Ogielska and Kotusz, 2004) (Fig. 1]). As
in previous stages, those specimens from laboratory
conditions had less developed and smaller ovaries
than those specimens from the wild (Fig. 1I).

In metamorphic tadpoles (N= 4), from stage
42-46, lobules appeared much wider than in previ-
ous stages, with a lower number in the right ovary
in respect of the left one. Pigmentation was evident
as randomly distributed black points throughout
the ovaries (Fig. 1K). The ovarian cavity shrank in
size due to the ovary was almost fully occupied by
diplotene oocytes, with the largest ones adjoining
the ovarian cavity (Fig. 1L).

In adults (N=5), ovaries are wider with almost
no pigmentation. Fat bodies were smaller with thin-
ner projections (Fig. 1M). Individual lobules con-
tained developing oocytes of variable size in stages
Ito IV (sensu Dumont, 1972), encircled by follicular
cells and a theca (internal and external) (Fig. 1N).

Testicular differentiation

By Gosner stage 28 (N=9), testes appeared as short,
cylindrical cords with no external sign of differentia-
tion beyond the absence of lobulation that characte-
rize ovarian differentiation. Pigmentation appeared
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only in the left testis which was larger than the right
one. This asymmetry in testis lengths, together with a
slightly more advanced stage of differentiation of the
left testis, remained during the whole development.
At this stage a (thicker) proximal part and a (thinner,
spindle-shaped) distal part of the developing testes
was already evident. Fat bodies associated to the left
testis were well developed and had a whitish coloring
(Fig. 3A). Histologically, each testis appears as a
massive structure without the characteristic lumen
of the ovarian cavity. In the medulla, big primary
spermatogonia are evenly distributed and among
crescent-shaped, darkly stained somatic cells (Fig.
3B).

At stage 30 (N= 8), both testis became shorter
and thicker and more pigmented. Fat bodies acqui-
red a yellowish coloration (Fig. 3C). Primary sper-
matogonia divided mitotically and produced clusters
of smaller cells, the secondary spermatogonia. By
this stage testes showed the first signs of seminiferous
cord organization through the formation of small
lumina within each cord. Pigmentation, distributed
along the interstitial space, individualizes each pre-
sumptive seminiferous tubule (Fig. 3D).

At stage 36 (N= 6), the shortening and thicke-
ning of the testes was evident; the development and
differentiation of the proximal part proceeded while
the distal part degenerated, and there were only
vestiges of it. Differences in size between the left and
the right testis became conspicuous. The pattern of
pigmentation among specimens was variable becau-
se some individuals presented darkly stained testes
while in others they were slightly pigmented (Fig.
3E). The medulla appeared organized in abundant
seminiferous tubules with several cysts of secondary
spermatogonia which can be recognized by their
round shape and big size (although smaller than
primary spermatogonia) with prominent nucleoli

< Figure 1. External morphology and histological sections of undifferentiated gonads and the events occurring during ovarian dif-
ferentiation. (A-B) Gosner stage 27: (A) External morphology of the undifferentiated gonad. Fat bodies began the differentiation; (B)
longitudinal section of the undifferentiated gonad with the presence of gonial and somatic cells. (C-D) Gosner stage 28: (C) Incipient
lobulation of the ovary with developed fat bodies; (D) the ovarian cavities enlarged and previtellogenic diplotene oocytes appeared.
(E-F) Gosner stage 33: (E) the degree of lobulation became more evident. Arrowheads indicate each lobule; (F) ovary with numerous
diplotene oocytes surrounded by a single layer of prefollicular cells. (G-H) Gosner stage 35: (G) ovary increased in size; (H) diplotene
oocytes are larger and surrounded by follicular cells. (I-]) Gosner stage 39: (I) ovary continued to grow and fat bodies of the right
ovary began the differentiation. The gonads of the right corresponds to a specimen raised in laboratory while the gonads of the left
corresponds to a tadpole collected in the field. Note that left gonads have smaller ovaries and lobules; (J) the ovary is fully developed
with large diplotene oocytes and very few oogonia. (K-L): Gosner stages 42-46, (K) the lobules become wider; (L) the ovarian cavity is
reduced due to the increase in number of diplotene oocytes. (M-N) Adults: (M) ovaries with numerous oocytes at different stages which
is evident from its pigmentation; (N) each lobule contain oocytes at different stages. do= diplotene oocytes, fb= fat bodies, fc=follicular
cells, gc= gonial cells, k= kidney, oc= ovarian cavity, ov=ovary, ovd=oviduct, sc= somatic cells, ug=undifferentiated gonads. Scale bars:
200 ym in A, D, E H, N, Jand L; 0.01 mm in B, 500 ym in C; 1 mm in E; 2 mm in G, I, K and M.

61



M. Pinto-Erazo et al. — Gonadal development in Dendropsophus labialis

Figure 2. External morphology of the ovary of an individual
at Gosner stage 36 raised in the laboratory. Note the lack of
lobulation of the ovaries and the presence of big fat bodies in
comparison with Fig. 1G. k=kidney, ov=ovary.

(Fig. 3F). At stage 37, fat bodies related to the right
testis began to differentiate.

By stage 40, the distal part of the testes was
almost lost. Asa rule, the left testis was always longer
than the right one. Fat bodies related to the left testis
were well developed while those of the right testis
began to differentiate and developed as fingerlike
projections (Fig. 3G). The testes appeared organized
in seminiferous tubules with several cysts of germ
cells at different stages of differentiation. Within each

cyst, germ cells were at approximately the same stage.
Some cysts contained spermatocytes in different
phases of the first meiotic division with different
degrees of chromatin condensation (Fig. 3H).
During metamorphic stages (N= 10 frogs), tes-
tis increased in size and pigmentation was variable,
from reticulated to uniformly dark patterns (Fig. 3I).
Histologically, there was no change in morphological
organization, but an increased number of secondary
spermatogonia and spermatocytes were present.
Leydig cells differentiated next to the seminiferous
tubules and were triangular in shape with a highly
basophilic cytoplasm and large nuclei (Fig. 3]). In a
specimen at stage 46, testis developed several testi-
cular oocytes which appeared located at the center
of the seminiferous tubules and separated from the
surrounding testicular tissue. These oocytes had
the morphology of a previtellogenic oocyte (Fig. 4).
Adult testes (N= 6) were paired, ovoid struc-
tures, with a larger size than that of the testes in
metamorphic specimens. The size of fat bodies was
variable as well as the pattern of pigmentation which
could vary between both testes of a single specimen
or between specimens (Fig. 3K). Each seminifer-
ous tubule was composed of several cysts of germ
cells at different stages of differentiation but within
each cyst, germ cells appeared at approximately

¢ R NG —

) " N

Figure 3. External morphology and histological sections of the testes during their differentiation. (A-B) Gosner stage 28: (A) testes
showed a proximal and a distal part and fat bodies were fully developed; (B) The testes showed no sign of alumen and presence of sper-
matogonia. (C-D) Gosner stage 30: (C) Testes were thicker and more pigmented; (D) first signs of seminiferous tubules differentiation
with presence of spermatogonia. (E-F) Gosner stage 36: (E) Testes became thicker; (F) Presence of several seminiferous tubules with
cysts of secondary spermatogonia. (G-H) Gosner stage 40: (G) the distal part of the testis degenerated (black arrow) and fat bodies in
the right testis appeared (white arrow); (H) seminiferous tubules present spermatogonia, spermatocytes and Leydig cells. (I-]) Gosner
stages 42 — 46: (I) testis became bigger and slightly pigmented; (J) detail of a seminiferous tubule with the cystic configuration. (K-L)
Adults: (K) testis become bigger and thicker ovoid structures with variable pigmentation; (L) seminiferous tubules contains spermato-
gonia, spermatocytes, spermatids and spermatozoa. c=cysts, d=distal part, fb=fat bodies, k=kidneys, lc=Leydig cell, p=proximal part,
sc=spermatocyst, sg=spermatogonia, sg II= secondary spermatogonia, st=spermatid, sz=spermatozoa, t=testis. Scale bars: I mm in
A,E,Tand K; 2 mm in C, G; 200 pm in B and D; 0.02 mm in E, H, J and L.
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Figure 4. Gonadal abnormality of an individual at Gosner
stage 46 in which some diplotene oocytes are located within
seminiferous tubules. Scale bar: 200 um.

the similar stage: spermatogonia, spermatocytes,
spermatids and spermatozoa; the latter indicating
gonadal maturity (Fig. 3L).

Discussion
Gonadal differentiation in Dendropsophus labialis
follows the sequence of morphological events des-
cribed for most amphibians with a differentiated
pattern (Gramapurohit et al., 2000) in which undi-
fferentiated gonads differentiate, by stage 28 in the
case of D. labialis, directly into an ovary or a testis.
This pattern was observed in Bombina orientalis, Li-
thobates catesbeianus, Microhyla ornata, Pelophylax
nigromaculatus and Xenopus laevis (Gramapurohit
et al., 2000; Mali and Gramapurohit, 2015). Two
other patterns of gonadal sex differentiation have
been described: “undifferentiated” where the gonad
differentiates into an ovary or remains in an undi-
fferentiated condition for a while until it becomes a
testis; and “semidifferentiated” in which the gonads
regardless of the genetic sex differentiate into ovaries
but in males there occurs a degeneration of oocytes
to generate testis (Witschi, 1929; Dumont, 1972;
Gramapurohit et al., 2000, Saidapur et al., 2001;
Ogielska and Kotusz, 2004; Goldberg, 2015).
Regarding the rate of differentiation, Ogielska
and Kotusz (2004) identified three types of ovarian
differentiation rates with respect to somatic develop-
ment: 1) basic rate, where the ovarian cavity appears
for a time at the end of metamorphosis; 2) delayed
rate, where the first diplotene oocytes are evident
after metamorphosis, and 3) accelerated rate where
previtellogenic oocytes appear before metamorpho-
sis. In Dendropsophus labialis, the ovarian cavity
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and the first diplotene oocytes are evident from
stage 28 and previtellogenic oocytes appear in early
premetamorphic stages; therefore the rate of ovarian
differentiation of this species is accelerated. The
same rate was described in Euphlyctis cyanophlyctis
(Phuge and Gramapurohit, 2013), Pseudis paradoxa
(Downie et al., 2009), Scinax fuscovarius (Goldberg,
2015), Microhyla ornata (Mali and Gramapurohit,
2015), and in several ranid species (Ogielska and
Kotusz, 2004; Gramapurohit et al., 2000).

Oogenesis (i.e., the process of producing the
female gametes) and folliculogenesis (i.e., the matu-
ration of the ovarian follicle) are two processes that
occur in conjunction with each other, interacting via
reciprocal induction, but they do not necessarily pro-
ceed simultaneously (Tanimura and Iwasawa, 1988).
However, in D. labialis, oogenesis is initiated almost
simultaneously with the formation of the ovarian
cavity and folliculogenesis proceeds immediately
after as in Scinax fuscovarius (Goldberg, 2015).

With respect to testicular differentiation, three
types of rates were recognized considering the dif-
ferentiation of the seminiferous tubules regarding
metamorphosis (Goldberg, 2015): 1) basic rate, in
which the seminiferous tubules differentiate dur-
ing metamorphosis, 2) delayed rate, in which the
differentiation occurs after metamorphosis, and 3)
accelerated rate in which the tubules differentiate
before metamorphosis. In D. labialis, the first signs of
seminiferous tubules differentiation were observed
at stage 30, therefore this species has an accelerated
rate of testicular differentiation. The same type has
been described in Clinotarsus curtipes, Lythobates
sylvaticus, P. minuta and P. paradoxa (Gramapuro-
hit et al., 2000; Fabrezi et al., 2010; Goldberg et al.,
2016). However, even when it exhibits an accelerated
pattern as do other species, the very early differen-
tiation of seminiferous tubules has only been de-
scribed, among anurans, in Pseudis paradoxa and P,
minuta in which it has been found that seminifer-
ous tubules are fully developed by stage 31 and males
already produce sperm at the end of metamorphosis
(Downie et al., 2009; Goldberg et al., 2016). Inter-
estingly, despite the development of seminiferous
tubules occurring in an accelerated manner, sper-
matogenesis does not proceed rapidly since the dif-
ferentiation of primary spermatocytes begins during
metamorphosis.

An interspecific comparative approach bet-
ween rates of ovarian and testicular development
among some phylogenetically related species (Phy-
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llomedusa azurea, P. boliviana, P. sauvagii, Pseudis
minuta, P. platensis and Scinax fuscovarius) revealed
that rates vary considerable among species and go-
nadal differentiation and development progress in
a general pattern but with heterochronic changes
that characterize each species. In this context and
compared to the scarce available literature, the only
evidence to suggest that Dendropsophus labialis
presents a specialization in gonadal differentiation in
relation to the low and variable temperatures of the
area it inhabits comes from the early differentiation
of both testis and ovaries.

Visceral pigmentation of the urogenital system
has been extensible studied in adult anurans (Olivei-
raetal., 2002, 2003; Oliveira and Zieri, 2005; Zieri et
al., 2007; Franco-Belussi et al., 2009), and although
morphofunctional aspects of this visceral pigmen-
tation are still unknown, a large survey has allowed
to establish a species-specific pattern with three
different categories (Franco-Belussi et al., 2009).
In this context, Dendropsophus labialis displayed
Category 1 which consists of few pigmented cells,
constituting a discrete pigmentation. Interestingly,
there is no literature data about the ontogeny of testis
pigmentation and its variation, even less its function;
although a thermoregulation role has been suggested
(Zieri et al., 2007).

Additionally, it must be take into account that
this species has a prolonged breeding activity with
peaks that correspond to local monthly rainfall
patterns. Females that can potentially reproduce
can be found in any time of the year, however, they
only spawn once during the breeding season laying
300-1600 eggs per clutch in permanent ponds
(Luddecke, 1997b; Amézquita and Liiddecke, 1999;
Luddecke, 2002). Futhermore, Amézquita and
Liddecke (1999) found that males attained sexual
maturity in laboratory 80 days after metamorphosis,
hence an accelerated sexual maturity and therefore a
short juvenile period could be related with the early
differentiation of gonads as suggested for Pseudis
minuta (Goldberg et al., 2016) and Microhyla ornata
(Mali and Gramapurohit, 2015). Some of the phylo-
genetically related species who have also available
data of gonadal development and reproductive
patterns, such as Scinax fuscovarius, Pseudis para-
doxa, Phyllomedusa azurea and P. sauvagii, are from
lowlands and experienced a prolonged reproductive
activity (Prado and Haddad, 2005; Rodrigues et al.,
2005; 2007) but dissimilar gonadal differentiation
rates and age at sexual matury (Goldberg, 2015).
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Hence, although the variation observed in gonadal
development could be related with the reproductive
phenology of species, a relation that must be further
explored, it is evident that each species has its own
developmental pattern.

In the analysis of morphological variation, both
growth heterochrony and sequence heterochrony
offer numerous tools for the analysis of that variation
as a result of development (Smith, 2002; Fabrezi,
2012). With this analysis we can identify intraspecific
(between sexes) and interspecific variation but we
cannot reliably polarize the direction of the event due
to: 1) the limited information currently available on
gonadal development in the Hylidae family and 2)
testes and ovaries have independent developmental
paths and are different from each other in sequence
and timing of differentiation. On the other hand, the
comparison of the timing and sequence of events of
somatic and gonadal development corroborate that
gonadal differentiation is independent of somatic
development as gonadal maturation can occur befo-
re, during or after metamorphosis. This dissociation
in the fundamental processes of ontogeny (sensu
Needham, 1933): maturity and development (and
growth, although this factor has not been tested in
this study) provides evidence of heterochrony in life
cycles involving how related species show divergent
developmental programs that define specific charac-
teristics for each species.

Differences in gonadal developmental rates
have been linked to the susceptibility of some spe-
cies for developing abnormal morphologies during
development; the faster gonads mature they will have
less exposure time. However an accelerated gonadal
development, which involves gonads differentiating
during early (aquatic) tadpole stages could repre-
sent a disadvantage when the differentiating gonad
is in contact with chemicals because the exposure
time is longer. In this study, a specimen at stage
46 (metamorphic) collected in a remnant wetland
was found to have oocytes in diplotene within se-
miniferous tubules. This situation represents a case
of gonadal abnormality, wherein the condition in
which the oocytes are not present as a whole tissue
but dispersed in testicular tissue is termed "Testicular
Oocytes" (sensu Hecker et al., 2006) (Fig. 4). In par-
ticular, for this species it has been found that nitrate
concentrations in water of 0.38 and 1.53 ppm can
provoke morphological abnormalities in the mouth,
tail, skin, among others, in tadpoles (Cortes and de
Dulce, 1996). Tadpoles with testicular oocytes were



found in a pond with nitrate concentration between
0.2and 0.99 ppm (J.C. Donato, pers. comm.), a range
that could influence the observed abnormality based
on the previously mentioned study. As our sampled
specimens were collected in a seemingly undisturbed
wetland, this case represents an interesting report
(although with a very low incidence) of malforma-
tions in tadpoles in natural environments which
are frequently reported in terms of experimental
treatments (Hayes et al., 2002). However, the dyna-
mics, origin and induction of such malformations
are unknown even when it has been found that it is
derived from primary and secondary spermatogonia
and occurs mainly in young individuals that are
sexually maturing (Kobayashi et al., 2015).

An interesting issue comes from the variation
in size and time of gonadal differentiation observed
in laboratory reared individuals vs. individuals co-
llected in the wild. Variations in size and timing of
gonadal differentiation were evident as development
progressed. The most conspicuous differences were
observed in relation to the size of the gonad, the
size of fat bodies, the degree of lobulation of the
ovaries and the duration of gonadal development
(Fig. 2). The observed variations in fat body size
of D. labialis may be related to the availability of
food or predator free environment, as suggested by
Downie et al., (2009), because those individuals with
larger fat bodies correspond to those raised in the
laboratory. Differences in the degree of lobulation of
ovaries or differences in gonadal size in which those
individuals with less lobulation and smaller gonadal
sizes are those maintained in captivity have not been
previously reported in the literature. This is also true
regarding the duration of gonadal development,
which is slower in laboratory reared individuals.
However, several studies reported differences in sex
determination (Hsu and Liang, 1970), synthesis of
yolk oocytes (Kemp, 1953), occurrence of sex rever-
sal in populations reared in laboratory but collected
in the field (Eggert, 2004) or different growth rates
and age at sexual maturity between laboratory and
wild amphibians (Houck, 1982).

On the other hand, it should be taken into ac-
count that there are several abiotic factors affecting
the larval stage of amphibians, including tempera-
ture, density of conspecifics, presence of predators,
UV radiation and the availability of foods that lead
to changes in size, age and individual development
(Amézquita and Liddecke, 1999; Broomhall et al.,
2000). In this case, the average temperature of the
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natural pond is the same as that of the laboratory
which is 18, 50 °C (J.C. Donato pers. comm.) The-
refore, laboratory data should be used with caution
as laboratory conditions may not produce the same
developmental patterns observed in the field. If we
are looking to have a characterization of normal
development in order to baseline for future compa-
rison, then strong field surveys are needed.

The Neotropical high Andean frog, Dendrop-
sophus labialis, belongs to the clade Dendropsophini
which includes the genera Sphaenorhynchus, Pseudis,
Scinax, among others (Faivovich et al., 2005). Given
the remarkable temporal variation of gonadal de-
velopment rates among the studied species of these
genera and the sexual maturity reached with somatic
larval morphology in Sphaenorhynchus bromelicola
(Bokerman, 1974) and Pseudis species (Downie et
al., 2009, Goldberg et al., 2016), it is suggested that
this clade might represent an interesting model for
the study of heterochrony (Fabrezi, 2012), a phe-
nomenon that has shaped the life cycles of anurans
(Fabrezi et al., 2009, Alberch, 1989).

Describing the ontogenetic variation in
timing and sequences of those events related to
the development and maturity of ovaries and testes
between larval and post metamorphic stages of a
greater number of species that share historical pat-
terns and / or similar environmental conditions can
lead to interesting interpretations of how the expres-
sion of developmental programs determine the in-
fluence and response to similar/dissimilar extrinsic
factors. Additionally, this study could contribute to
the discussion of evolutionary patterns in sexual dif-
ferentiation and the evolution of reproductive cycles
among anurans, since information from Neotropical
high Andean species is scarce.
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Albinism in larvae of the Chacoan frog Leptodactylus
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We report complete albinism in Leptodactylus chaquensis (Cei, 1950; Amphibia, Anura) larvae.
Two foam nests were collected from an urban lake and maintained in outdoor tanks during
metamorphosis. Different proportions of albino larvae and metamorphs occurred. This is the

first observation of several larvae of L. chaquensis with albinisms from an urban lake with

continuous artificial and natural luminosity.

Albinism is a hereditary disorder that occurs due to
arecessive gene (alb) in the homozygous condition,
leading to an absence of melanin or alteration of
development and distribution of chromatophores
in the skin of animals (Brame, 1962; Browder, 2005,
Jablonski et al., 2014). This anomaly is expressed
phenotypically by the white coloration of the skin
and by the red iris (Bechtel, 1995). Albinism has
been widely reported among vertebrates worldwide
(McCardle, 2012), and amphibians present different
examples (Childs, 1953; Bosch, 1991; Benavides et
al., 2000; Pearl et al., 2002; Wojnowski et al., 2010;
Toledo et al., 2011). However, for Argentinean al-
binism are scarce for amphibian species (caecilids:
Cacivio and Céspedez, 1998, anurans: Barg and
Canepuccia, 2003; Sanabria and Laspiur, 2010; Lopez
and Ghirardi, 2011) and generally most of them are
described on adults.

Albinisms in amphibians were observed world-
wide in larvae, juveniles and adults. The literature for
larvae included reports of different species on differ-
ent continents (Table 1) and generally described total
albinism in few larvae in a species. Albino larvae
are usually accompanied by morpho-physiological
malformations such as delay in growth rate, low
activity rate and absence of eyes and nostrils (e.g.,
Barg and Canepuccia, 2003), which can affect adver-
sely individual survival (Takatsuji and Nakamura,
1987; Vershinin, 2004). Actually, albino larvae may
be further at risk from predation and have lower

survivorship after metamorphosis relative to normal
individuals (Childs, 1953).

As part of continuous amphibian monitoring
in the Middle-East of Argentina, on 21 November
2014 we random collected with authorization of
the Ministerio de Aguas, Servicios Publicos y Me-
dio Ambiente (Santa Fe Province, Argentina) two
foam nests (embryos stages 14-16, Gosner, 1960) of
Leptodactylus chaquensis from an urban lake named
“Parque General Manuel Belgrano” (PGMB) named
commonly as “Parque del Sur” (PS) (31°39°55.317S,
60°42°48.69”W). Moreover, L. chaquensis is distri-
buted in northern Argentina, Chaco and western
oriental region of Paraguay, northern Uruguay,
lowland Bolivia, and parts of western and southern
Brazil (Heyer et al., 2004). It is important to note that
the urban lake is filled with groundwater but also
with the drainage of swimming pools. In addition,
the lake has wet-temperate climate (Temperature
18 + 2 °C, rainfall 1000 £100 mm?*) (Lajmanovich,
1996), its vegetation is mainly domain by ornamental
trees and shrubs, and lacks of natural photoperiod
due to light are continuous present during photopic
(day, natural light) and scotopic (night, artificial light
by numerous luminaries) phases (illuminations <
200 Ix).

Each foam nest containing 550 embryos were
raised into separated tanks at outdoor in the experi-
mental sector of Facultad de Bioquimica y Ciencias
Bioldgicas (FBCB) of Universidad Nacional del
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Table 1. Albinisms in amphibian larvae.

Family Species Localization References
BUFONIDAE Melanophryniscus montevidensis  Cabo Polonio, Rocha, Uruguay Maneyro and Achaval (2004)
Rhinella arenarum South America Barg and Canepuccia (2003)
Rhinella ornata Sao Paulo, Brazil Brassaloti and Bertoluci
(2008)
HYLIDAE Trachycephalus mesophaeus **  Brazil Sazima (1974)
Trachycephalust hyphonius **  Caazapa National Park, Apepu, Motte and Cacciali (2009)
Paraguay
Hypsiboas albomarginatus Parque Natural Municipal da Taquara, de Oliveira Lula Salles (2013)
Duque de Caxias, Rio de Janeiro, Brazil
LEPTODACTYLIDAE  Leptodactylus latrans ** Parque Natural Municipal da Taquara, Rodrigues and Oliveira
Duque de Caxias, Rio de Janeiro, Brazil (2004)
Leptodactylus chaquensis Parque del Sur Lake, Santa Fe, The present report
Argentina
ODONTOPHRYNIDAE  Odontophrynus occidentalis Quebrada de las Flores, Caucete, San Sanabria and Laspiur (2010)
Juan, Argentina
RANIDAE Rana cascadae Three Creek Lake,Oregon, United McCreary (2008)
States
Lithobates catesbeianus ** Massanutten, Virginia, Virginia, Uni- Mitchell (2005)
ted States
ALYTIDAE Alytes obstetricans Arenas de Igufia, Cantabria, Spain Rivera et al. (1991); Diego-
Rasilla and Luengo (2007)
Alytes cisternassi Sierra Morena, Andalusia, Spain Barnestein et al. (2011)
Alytes dickhilleni Sierra de Castril Natural Park, Benavides et al. (2000)
Andalucia, Spain
Discoglossus pictus ** Belsito, Palermo, Sicily Boulenger (1897), Escoriza
(2012)
PELOBATIDAE Pelobates cultripes Iberian Peninsula Bosch (1991); Gomez-Serra-
no (1994)
SCAPHIOPODIDAE Scaphiopus holbrookii ** United States Johnston (2006)
PELODYTIDAE Pelodytes punctatus Iberian Peninsula Arribas (1986)
RHACOPHORIDAE Rhacophorus arboreus Japan Okada and Okada (2008)

** Historical names: Phrynohyas mesophaea; Trachycephalus venulosus; Leptodactylus ocellatus; Rana catesbeiana; Discoglossus pictus
pictus; Scaphiopus holbrookii holbrookii.

Litoral (UNL). The tanks were filled with water of
the urban lake (250 L, 4,5 mg 1" dissolved oxygen,
pH 7.5). Larvae were fed with boiled lettuce every 3
days. After hatching we monitored the larvae daily
until metamorphosis, approximately for 2 months.

Metamorphs were collected from each tank after
reaching Stage 42 (Gosner, 1960) (i.e., all four limbs
were present and tail regression had begun) and they
were housed in moistened plastic cups into the labo-
ratory until they completed tail resorption and the
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urostyle was clearly discernible (Gosner Stage 46).
Differences in proportion of albino larvae and meta-
morph of each nest were examined for significance
in pairs by the Binomial test and were considered
significant at P < 0.05 (Margolin et al., 1983). The
specimens were deposited on the Herpetological
collection of FBCB-UNL as a pool (PL-FBCB-3018).

Each foam nest presented n = 90 and n = 82
albino larvae, respectively (Fig. 1 A, C). There were
not statistical differences between proportion of albi-
no larvae in both nest (Z=0.61; p>0.05). Proportion
of the total albinos completed the metamorphosis
(18%; n =17 and 29%; n = 24) (Fig. 1 B, D) were sta-
tistical significant (Z=0.67; p>0.05). The remaining
ones died after reached Stage 37. The metamorphs
were completely albino froglet and survived a few
days (1-10 days).

The appearance of amphibian albinisms is not
clear and it is not well studied worldwide. Some
authors demonstrated in larvae that this condition
could be favored by environmental distress (Vershi-
nin, 2004), mainly by light pollution due to alteration
of plasma levels of photoperiodic hormones such
as melatonin (essential in the secretion of melanin,
Gern et al., 1983; Buchanan et al., 2008; Perry et al.,

Cuad. herpetol. 30 (2): 69-73 (2016)

2008). Therefore, if metabolic alteration by photo-
pollution impacts skin and eye melanophores of
amphibian larvae, complete albinism occurs (Lanza
et al., 2009; Spadola and Insacco, 2010). Although
the last hypothesis is tested based on experiments
in laboratory, and it might be linked with the albi-
nisms in L. chaquensis larvae and characteristic of
the area of collection, more studies are needed to
relate anuran larvae skin coloration under constant
light pressures. Moreover, field studies indicating
that amphibian living in metal-contaminated areas
present high percentages of albinos in adult stages
(Addlassnig et al., 2013) must be also considered for
future research. Finally, the presence of completely
albino larvae could be included in monitoring of a
population (Brassaloti and Bertoluci, 2008), since
frequency of albinos in vertebrates fluctuates be-
tween 1:10.000 and 1:30.000 individuals (Bechtel,
1995).
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ABSTRACT

Snakes in the Neotropical genus Chironius are mainly batrachophagous, and tend to consume
relatively small prey. We present a report of a juvenile Chironius bicarinatus that had ingested
a house gecko (Hemidactylus mabouia) corresponding to ca. 62% of its preserved body mass.

The ingestion of such a large prey item is unusual for a snake of the genus Chironius, as is the

consumption of lizards. Consumption of unusually large prey items may be more common in

young snakes than in adults, possibly due to a lower availability of prey of appropriate size and/

or to a lower capacity to evaluate the size of potential prey.

The colubrid snake genus Chironius Fitzinger, 1826
is endemic to the Neotropical region, occurring from
Honduras and Nicaragua southwards to southern
Brazil, Uruguay and northeastern Argentina (Dixon
et al., 1993; Klaczko et al., 2014), and contains 22
currently recognized species (Hamdan and Fernan-
des, 2015). Snakes in this genus are diurnal, active
foragers that feed almost exclusively on frogs, rarely
consuming other types of prey such as salamanders,
lizards and birds (Dixon et al., 1993; Marques and
Sazima, 2004; Pinto et al., 2008; Bernarde and Abe,
2010; Nascimento et al., 2013). Chironius bicarinatus
is distributed exclusively within the Atlantic Rainfo-
rest biome in eastern Brazil, extreme northeastern
Argentina and northwestern Uruguay, and attains
up to ca. 1800 mm in total length (Dixon et al.,
1993). The feeding habits of this species have been
documented a number of times in the literature, and
indicate that it is almost exclusively batracophagous
(Dixon et al., 1993; Carvalho-Silva and Fernandes,
1994; Marques and Sazima, 2004; Oliveira, 2008;
Hartmann et al., 2009a,b; Bovo and Sueiro, 2012). In
the present note, we report on the consumption of a
gekkonid lizard by a juvenile C. bicarinatus, empha-
sizing the relatively large size of the prey compared
to the size of the snake.

On March 2015 one of us (DV) received a dead
juvenile Chironius bicarinatus (SVL = 300 mm, tail =

156 mm) from an undergraduate student. The snake
had been killed by a resident near a forest edge in
the region of Alto da Boa Vista (22° 57’ 50.5” S, 43°
16’ 46.0” W; elevation 380 m a.s.l.), within the urban
limits of the city of Rio de Janeiro, state of Rio de
Janeiro, Brazil, and later handed over to the student.
The reptile had a bulge on its body, suggesting it had
eaten a relatively large prey not long before being
killed. After dissecting the snake, we found an adult
female tropical house gecko, Hemidactylus mabouia
(SVL = 56.8 mm, or 18.9% of the snake’s SVL) in its
stomach. The snake had ingested the lizard head
first. The gecko’s abdomen was partly digested and
the two eggs that were inside it were found loose in
the snake’s stomach. The combined preserved mass
of the gecko (whose tail was broken off near the base
and was not inside the snake) and the eggs was 2.8 g,
which corresponds to 62.2% of the snake’s preserved
body mass (i.e. 4.5 g without the prey). The snake
and the gecko were deposited at the reptile collection
of the Museu Nacional, Rio de Janeiro (MNR] 25389
and MNR] 25390, respectively) (Fig. 1).

The ingestion of such a large prey item (com-
pared to the size and body mass of the snake) is
unusual for a snake of the genus Chironius, as well as
for the family Colubridae (sensu Zaher et al., 2009)
as a whole. It has been suggested that the ingestion
of relatively small prey items may be a common
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Figure 1. Juvenile of Chironius bicarinatus (MNR] 25389) and
a house gecko, Hemidactylus mabouia (MNR] 25390; with its
two eggs), removed from the snake stomach.

trait among Neotropical colubrids (Marques et al.,
2014). Regarding the genus Chironius in particular,
Pinto et al. (2008) reported maximum prey mass/
snake mass ratios of 0.21 for C. flavolineatus and
0.19 for C. quadricarinatus, with the mean ratios
being only 0.05 and 0.11, respectively (compared to
0.62 in the present report). Nascimento et al. (2013)
also remarked that Amazonian C. fuscus feed on
relatively small prey (though they did not give prey
mass/snake mass ratios). The fact that the snake in
the present report was immature may partly explain
the relatively large size of the prey it consumed. It
has been suggested that the ingestion of unusually
large prey items may be more common in young
snakes than in adults, presumably due to a lower
availability of prey of appropriate size and/or to a
lower capacity to evaluate the size of potential prey
(Sazima and Martins, 1990). Interestingly, there are
reports of juvenile snakes of other species having
died as a consequence of swallowing individuals of
Hemidactylus mabouia that were comparatively large
relative to their size (Nogueira et al., 2013; Gavira
et al., 2015).

The present record is unusual not only because
of the relative size of the prey, but also because snakes
in the genus Chironius are mainly batracophagous,
and consume lizards infrequently (Dixon et al., 1993;
Nascimento et al., 2013). Since H. mabouia is a noc-
turnal lizard and Chironius spp. have diurnal habits,
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the C. bicarinatus probably found and captured the
gecko while it was resting in a shelter. Chironius
bicarinatus forages actively and is known to pick
inactive nocturnal prey from their diurnal retreats
(Carvalho-Silva and Fernandes, 1994).

Hemidactylus mabouia has been previously
reported as prey of C. bicarinatus (Dixon et al.,
1993) and of the congener C. exoletus (Nogueira et
al., 2013), as well as of several other species of South
American snakes (Nogueira etal.,2013; Panzera and
Maneyro, 2014; Gavira et al., 2015). Hemidactylus
mabouia is an exotic species of African origin that
is currently widespread in the Neotropics, where it
is found mainly associated to anthropic and peri-
anthropic environments (Kluge, 1969; Avila-Pires
1995). The relatively small size and widespread
presence of this lizard in tropical America make it
a potential prey for many species of native snakes,
especially those that are tolerant to anthropically
disturbed habitats.
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Ampliacion de la distribucion de Mannophryne lamarcai
Mijares-Urrutia & Arends, 1999 (Anura: Aromobatidae) enla
serrania de Ziruma, estado Falcon, Venezuela

Lisandro Moran, Arlene Cardozo-Urdaneta, Ada Sanchez-Mercado

Laboratorio de Ecologia Espacial, Centro de Estudios Botanicos y Agroforestales, Instituto Venezolano de
Investigaciones Cientificas (IVIC). Carretera Panamericana km 11, Apdo. 20632, Caracas, Venezuela.

Localidad — Mannophryne lamarcai Mijares-Urrutia
& Arends, 1999 (Fig. 1). Venezuela: estado Falcon:
municipio Buchivacoa: quebrada Chorro Frio,
sector Jobo Arriba, Cerro Socop6 (10°28°29,640”
N; 70°49°2,92” O, 1040 m s.n.m.), LEE-nma5 (19),
colector: Junior Larreal. Estado Zulia: municipio
Baralt: San Pedro del Paramo, a 500 m luego de pasar
el pueblo por carretera de tierra (10°12°22,648” N;
70°42°13,709” O, 1334 m s.n.m.), LEE-nma37-39,
42-44 (2QQ, 49d), colector: Lisandro Moran; ca-
rretera hacia el poblado El Jordan (10°20°37,140”
N; 70°45°52,643” O, 1460 m s.n.m.), LEE-nma41
(1), colector: Lisandro Moran; sector El Sinamaica,
(10°20°35,894” N; 70°45’53,564” O, 1330 m s.n.m.),
LEE-nma40 (1d), colector: Lisandro Moran. Las
colectas fueron realizadas el 12 de mayo de 2014 y
entre el 16 y 18 de septiembre de 2015. El material
colectado fue depositado en la coleccion herpetold-
gica del proyecto NeoMapas (nma) del Laboratorio
de Ecologia Espacial (LEE), Centro de Estudios
Botanicos y Agroforestales del Instituto Venezolano
de Investigaciones Cientificas (IVIC).

Comentarios — De las 19 especies del género Man-
nophryne La Marca, 1992, 17 habitan en las regiones
montafosas del norte de Venezuela y dos en las

Figura 1. Ejemplares machos adultos de Mannophryne lamarcai con diferente coloracion. A) LEE-nma41, SVL= 26.6 mm. B) LEE-

islas de Trinidad y Tobago (Manzanilla et al., 2007;
Barrio-Amords et al., 2010). Mannophryne lamarcai
es una especie endémica del Cerro Socop¢ en la se-
rrania de Ziruma (o sierra del Empalao), al occidente
Venezuela y previo a este trabajo era conocida sélo de
sulocalidad tipica, a 30 km al suroeste de El Guajiro,
municipio Mauroa, estado Falcon (10°28’ N; 70°48
O, 1250 m s.n.m; Fig. 1). Mannophryne lamarcai
ha sido categorizada en Peligro Critico debido a la
destruccion de su habitat y su distribucion restringi-
da (Mijares-Urrutia et al., 2004). El bosque nublado
que originalmente estaba presente en la serrania de
Ziruma ha sido reemplazado por matorrales y pas-
tos para el ganado y en la actualidad, sélo algunos
fragmentos se conservan por encima de los 1000 m
s.n.m. (Smith y Field, 2001). Aunque se sospechaba
que M. lamarcai podria estar presente en las forma-
ciones montafosas aledafas dentro de la serrania de
Ziruma (cerro El Cerrén y Cerro Azul; Gonzalez-
Fernandez y Nieves, 2011), hasta la fecha no se habia
documentado su presencia fuera de lalocalidad tipo.
Con las cuatro localidades reportadas en este trabajo
la distribucion de M. lamarcai se amplia ~31 km al
sur de la localidad tipo (Fig. 1). Mijares-Urrutia et
al. (2004) indican que la distribucidn altitudinal de
M. lamarcai es de 600-1250 m s.n.m. Sin embargo,

h = . = "7,.’:‘-4,;

ma40, SVL=27.5 mm. C) LEE-ma43, SVL= 24.2 mm . Fotos: José Rafael Ferrer-Paris.

Autor para correspondencia: asanchez@ivic.gob.ve, ay.sanchez.mercado@gmail.com

79



L. Moran et al. — Ampliacion de la distribucion de Mannophryne lamarcai

J :
J \{
e
[
9.8—l 77 | |
-71.0 -70.8 706

Figura 2. Localidades de presencia de Mannophryne lamarcai
dentro de la serrania de Ziruma. Se indica la posicion relativa
del 4rea de estudio (recuadro inferior). La estrella verde indica
lalocalidad tipo. Los puntos rojos indican las localidades nuevas
presentadas en este trabajo.

este rango es una estimacion dado que la especie era
conocida de una sola localidad a 1250 m s.n.m. Con
base en las cuatro nuevas localidades registradas, se
extienden los limites de la distribucién altitudinal de
M. lamarcai a 1040-1460 m s.n.m.

En todos los casos, las colectas se realizaron
en quebradas de poco cauce, de sustrato arenoso/
arcilloso y con abundante hojarasca y troncos dentro
del cauce. Las quebradas estaban rodeadas de arboles
de aproximadamente 5 m de alto, con dosel cerrado
(cobertura entre 70-80%).
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Primer registro de un ejemplar de Chelonia mydas (Linnaeus,
1758) en la Laguna El Carmen, Tabasco, México
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2 Castano 303, Colonia Los Reyes Loma Alta, H. Cardenas, 86570, Tabasco, México.

Localidad — México, estado de Tabasco, municipio
de Cardenas, Laguna El Carmen (18°16’14” N,
93°50’43” W). Ejemplar juvenil de tortuga verde
(Chelonia mydas) capturado incidentalmente por
pescadores con red agallera artesanal empleada para
la pesca de Centropomus parallelus, C. undecimalis,
Mugil curema y M. cephalus, principalmente, que
son las especies de peces mas abundantes y con
mayor importancia comercial en la zona (Anénimo,
2016). La captura de C. mydas ocurri6 alrededor
de las 13:00 horas el dia 10 de agosto de 2015. El
ejemplar fue transportado del interior de la laguna
a la playa adyacente en el Golfo de México donde

fue liberado (Fig. 1).

Comentarios — Chelonia mydas se distribuye en
aguas templadas, tropicales y subtropicales del mun-
do, encontrandose comunmente cerca de la costa
continental e islas, en bahias y costas protegidas,
especialmente en areas con lechos de pasto marino
(CONANP, 2011). Debido a presiones antropogéni-
cas sus poblaciones han disminuido drasticamente,
considerandose a nivel nacional e internacional una
especie “En Peligro de Extincion” (SEMARNAT,
2010; IUCN, 2015). En México se distribuye en el
litoral del Pacifico y del Atlantico (CONANP, 2011),
y a pesar de que se incluye en la lista de reptiles del

’%‘.\;

estado de Tabasco (Reynoso et al., 2005), colindante
con el Golfo de México, su distribucién potencial
en este pais no incluye a dicho estado (Ochoa et
al., 2006), ni se registran para el mismo sitios de
anidacion y alimentacion de esta especie de tortuga
(CONANP, 2011). No obstante, recientemente se
reporté el hallazgo de un individuo muerto, al pa-
recer de esta especie, en una playa del municipio de
Centla (PROFEPA, 2015), localizado en el noreste
de dicho estado. La falta de informacién sobre la
presencia de C. mydas en Tabasco se relaciona po-
siblemente con la composicion y caracteristicas de
las playas de este estado, pues de todos los estados
del Golfo de México, Tabasco es el unico donde no
anida ninguna especie de tortuga marina (Carranza-
Edwards et al., 2004).

El ejemplar de C. mydas capturado se encon-
traba en 6ptimas condiciones corporales sin ninguna
lesion aparente ni epibiota asociada. El largo curvo
del caparazon midi6 47 cm (Bolten, 1999), lo que
correspondi6 a un individuo juvenil (Sampson et al.,
2014). La especie fue identificada por el Dr. Mario
Cabrera con base en fotografias provistas por los
autores de este trabajo.

La Laguna El Carmen se ubica en la planicie
costera del Golfo de México, en el noroeste del estado
de Tabasco, entre los 18°06’43” y los 18°23°16” de

Figura 1. Ejemplar juvenil de Chelonia mydas registrado en la Laguna El Carmen, municipio de Cardenas, Tabasco, México.
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latitud norte; y entre los 93°40” y los 93°52’19” de
longitud oeste; tiene un area de 90 km?, con 15 km
de longitud y 6 km de ancho, siendo su eje principal
paralelo a la linea de costa. Estd separada del mar
por una barrera litoral arenosa de 300 a 1600 m de
ancho, y se comunica con éste por medio de una
boca natural de 400 m de anchura. Su profundidad
es variable, con promedios de 1.0 a 1.3 m, excepto
en el canal, donde la profundidad varia de 4.3 a 5.6
m. El fondo es en gran parte limo-arcilloso donde
se asientan numerosos bancos ostricolas, cerca de la
barrera es arenoso con vegetacion de algas, y en las
costas sur y este presenta abundante vegetacion de
Halodule beaudettei. La vegetacion circundante se
caracteriza por bosques tropicales de mangle, de las
especies Avicennia germinans y Rizophora mangle.
En su margen sur afluyen dos rios, el San Felipe y
el Naranjefo. El clima en la zona es calido humedo
con lluvias en verano, la temperatura media anual
es de 26 °C y la precipitacion acumulada es de 1500
mm al ano (Reséndez, 1980; Gutiérrez y Galaviz,
1983; Arias, 2015).

Esta laguna forma parte del sistema lagunar
denominado Carmen-Pajonal-Machona, consi-
derado como regién prioritaria terrestre, marina
e hidrolégica, que se encuentra en proceso de ser
catalogado como Area Natural Protegida, siendo
sitio de importancia internacional de la Convencioén
de Ramsar (Bello et al., 2009). Es probable que este
sistema lagunar constituya un sitio de alimentacion
dejuveniles de C. mydas, ya que se encuentran algas,
mangle, crustdceos y moluscos (Reséndez, 1980;
Tepetlan y Aladana, 2008) que han sido reportados
para otras regiones como parte de la dieta de C.
mydas juvenil (Casas y Gomez, 1980). De acuerdo
con Veliz et al. (2014), la conservacion de C. mydas
no solo depende de la conservacion de las zonas de
anidacion, sino también de la preservacion de los
sitios de alimentacion, donde los individuos per-
manecen por un mayor tiempo en su ciclo de vida.
Se sugiere realizar estudios para determinar la im-
portancia de dicho sistema lagunar como una zona
de alimentacién y desarrollo de la tortuga verde, e
identificar los problemas de conservacion para esta
especie en las lagunas costeras con conexion al mar
en Tabasco.
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Primer registro de Liolaemus martorii Abdala, 2003 (Iguania:
Liolaemidae) en la provincia de Buenos Aires (Argentina)
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Localidad — Republica Argentina, Provincia de
Buenos Aires, Partido de Patagones, Villa Balnearia
7 de Marzo (Paraje La Baliza), 41° 1’ 52,67”S; 62°
45’36,68” O (Fig. 1). Fecha de coleccion: 8 de mayo
de 2016. Colectores: Matias S. Mora y Fernando J.
Mapelli. El ejemplar (Fig. 2) fue depositado en la
Coleccién Herpetologica de la Universidad Nacional
de Mar del Plata (UNMdAP-1835).

Comentarios — De acuerdo con la descripcion formal
realizada por Abdala (2003), Liolaemus martorii es
una especie estrictamente psamofila que habita en las
dunas costeras, donde la vegetacion estd compuesta
por grandes arbustos espinosos que forman parches
aislados. Hasta el momento, la distribucién conocida
de esta especie ha sido limitada a la provincia de Rio
Negro, donde los ejemplares fueron colectados al sur
del rio homdnimo en la localidad de Las Grutas, en
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Figura 1. Ubicacion del nuevo registro de Liolaemus martorii en
la Villa Balnearia 7 de Marzo “Paraje La Baliza” (tridngulo) en la
provincia de Buenos Aires, con respecto al sitio mas cercano de
localizacion, La Loberia, en la provincia de Rio Negro. El detalle
muestra el sitio exacto de colecta (estrella).

la Reserva de usos multiples Caleta de los Loros, en
el balneario La Loberia situado 30 Km hacia el sur
de Viedma (Abdala 2003, Scrocchi et al. 2010), en
Bahia Creek, en el balneario El Salado y en dos sitios
dentro del departamento de Valcheta (Perez et al.
2011). Este nuevo registro de coleccion corresponde
a un macho adulto de L. martorii [longitud hocico-
cloaca: 64,05 mm; longitud de la cola (regenerada):
41,83 mm; ancho dela cabeza: 11,40 mm; largo dela
cabeza: 13,91 mm] que fue capturado entre las 12 y
las 13 hs, en un drea con sustrato arenoso situado a
escasos metros de la margen norte del rio Negro. El
individuo (Fig. 2) fue identificado de acuerdo con
los principales caracteres de coloracion y escamacion
indicados por Abdala (2003), los cuales incluyen la
presencia de escama mental en contacto con cuatro
escamas; rostral mas ancha que alta bordeada por
seis escamas; una hilera de escamas loreolabiales
entre la escama subocular y las supralabiales; sin
contacto entre la nasal y la rostral; subocular en
contacto con tres loreolabiales; escamas dorsales la-
minares, imbricadas y con quillas; escamas ventrales
mas grandes que las dorsales, imbricadas, laminares;
escamas del antebrazo e infracarpales laminares,
imbricadas, trifidas con quilla; 7 poros precloaca-
les. En cuanto a la coloracion dorsal, el ejemplar
presenta manchas paravertebrales en forma de linea
de color castafio oscuro con un borde posterior ne-
gro y un borde ondulado de color blanco, manchas
postescapulares mas grandes que las preescapulares,
algunas escamas celestes a los lados de la cola y no
posee collar melanico antehumeral. Ventralmente se
observan dos manchas oscuras en forma de banda
a cada lado de la region gular, los miembros poste-
riores son amarillo claro y el vientre y la cola son
de color blanco. El sitio de colecta corresponde a la
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Figura 2. Vista dorsal (A) y ventral (B) del macho adulto de Liolaemus martorii colectado en la Villa Balnearia 7 de Marzo, provincia
de Buenos Aires. Fotos: Carolina Block.

Provincia fitogeografica del Monte caracterizado por
estepas graminosas y arbustivas sobre un sustento
de dunas vivas y semi-fijas de baja altura, con escasa
cobertura vegetal (Cabrera 1971). El clima de la re-
gion es templado semi-arido, con alta erosion edlica
y escasa retencion de humedad. Este nuevo registro
constituye el primero de L. martorii parala provincia
de Buenos Aires y amplia su rango de distribucién
35 km al noreste del punto mas cercano conocido
(La Loberia, Rio Negro, Argentina; Fig. 1). Cabe
destacar la importancia de este reporte, dado que el
individuo de L. martorii fue hallado en la margen
norte de la barrera zoogeografica que constituye el
rio Negro, en el tltimo balneario del litoral mariti-
mo bonaerense. En la actualidad, el habitat de esta
especie en la provincia de Rio Negro se encuentra
muy deteriorado por la circulacién de vehiculos en
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los médanos y el crecimiento de los poblados aleda-
fios debido al turismo (Abdala 2003, Scrocchi et al.
2010). Desafortunadamente, el ecosistema de dunas
costeras de la provincia de Buenos Aires también se
encuentra seriamente impactado por la constante
influencia del turismo masivo, el desarrollo urbano
y la fijaciéon de médanos (Isla 2013). Estas activi-
dades antropicas han modificado el paisaje costero
causando deterioro, fragmentacion y pérdida de los
habitats naturales con consecuencias negativas sobre
las poblaciones de Liolaemus arenicolas (Vega et al.
2000, Stellatelli et al. 2014, Block et al. 2016). En
base a esto, el registro de L. martorii en los médanos
costeros de la provincia de Buenos Aires es de suma
importancia ya que podra ser incluida en la planifi-
cacion de futuros estudios que permitan conocer el
estado de las poblaciones de esta especie.
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Bolivia (Reptilia, Squamata, Liolaemidae)
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Localidad — Diecinueve ejemplares de la especie
Liolaemus pleopholis fueron colectados en el Estado
Plurinacional de Bolivia y depositados en la Co-
leccion Boliviana de Fauna (CBF), La Paz, Bolivia.
Las colectas fueron realizadas en el Departamento
de Oruro, Provincia Sajama, Seccion Primera, Mu-
nicipio Curahuara de Carangas, Cantén Sajama,
Localidad Sajama, CBF 1866: Hembra de 66.89
mm de longitud hocico-cloaca (LHC), CBF 1867:
Macho de 40.28 mm de LHC, CBF 1868: Hembra de
64.62 mm de LHC, CBF 1869: Macho de 55.48 mm
de LHC, CBF 1870: Macho de 67.79 mm de LHC,
Colector: Steffen Reichle. Fecha de colecta: 20 a 21
de marzo de 1996, 18°8’11.8”S 68°58°31.5”W. Loca-
lidad Junthuma, CBF 1887: Macho de 76.76 mm de
LHC, Colector: James Aparicio. Fecha de colecta:
7 de mayo de 1996. CBF 1895: Hembra de 40.77
mm de LHC, Colectores: Jorge Molina y Benedicto
Gonzales. Fecha de colecta: 23 de marzo de 1996.

CBF 1910: Macho de 70.74 mm de LHC, Colector:
James Aparicio. Fecha de colecta: 7 de mayo de 1996.
18°7’S 69°2°W. Departamento de Oruro, Provincia
Sajama, Seccién Segunda, Municipio Turco, Cantén
Cosapata, Localidad Quilhuiri, CBF 1885: Hembra
de 64.67 mm de LHC, CBF 1886: Macho de 77.11
mm de LHC, CBF 1909: Hembra de 69.75 mm de
LHC, CBF 1911: Hembra de 63.69 mm de LHC,
CBF 1914: Macho de 69.59 mm de LHC, Colector:
James Aparicio. Fecha de colecta: 9 a 10 de mayo de
1996, 18°19°31.7”S 68°53’18”W. Localidad Cosapa,
CBF 3714: Hembra de 66.09 mm de LHC, CBF 3715:
Macho de 65.29 mm de LHC, CBF 3716: Macho de
81.04 mm de LHC, CBF 3721: Hembra de 66.07
mm de LHC, CBF 3722: Macho de 77.75 mm de
LHC, Colectores: Alvaro J. Aguilar Kirigin y Robert
Langstroth. Fecha de colecta: 29 de enero de 2013,
18°10°7.4”S 68°43’18.7”W (Fig. 1A).

Figura 1. A: Macho adulto en vista dorso lateral de Lzolaemus pleopholis (CBF 3716) de la localidad Cosapa, Oruro, Bolivia. Foto:
Robert Langstroth. B: Macho adulto de L. pleopholis fotografiado en la localidad de Pampa Chucullo, Chile (localidad tipo). Foto:
Cristian S. Abdala.
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Comentarios — Los diferentes eventos geomorfold-
gicos en el origen de la Cordillera de los Andes han
constituido en la formacién de diversos relieves en
Sudamérica, fragmentando y aislando las pobla-
ciones del género Liolaemus (Abdala et al., 2011),
generando en el tiempo la especiacion en este grupo
de saurios con sus multiples ramas filéticas. Con mas
de 260 especies descritas, Liolaemus constituye el
segundo género de amniotas mas diverso en el conti-
nente después del género caribefio Anolis (Pincheira
etal.,2013), cuya distribucion principalmente se en-
cuentra en Argentinay Chile, desde Tierra del Fuego
hasta los Andes peruanos bolivianos, extendiéndose
al este a través del Paraguay y las costas de Brasil y
Uruguay (Pincheira-Donoso y Nuiiez, 2005; Abdala
et al., 2012; Ocampo et al., 2012; Quinteros, 2012;
Abdala et al., 2014). En Bolivia habitan veinte espe-
cies conocidas de Liolaemus (modificado de Langs-
troth, 2005; Aguilar-Kirigin, 2011; Aguilar-Kirigin
et al., 2013; Aguilar-Kirigin y Abdala, 2016), de las
cuales doce pertenecen al grupo de L. montanus: L.
annectens Boulenger, 1901; L. chlorostictus Laurent,
1991; L. erguetae Laurent, 1995; L. fittkaui Laurent,
1986; L. forsteri Laurent, 1982; L. jamesi Boulenger,
1891; L. orientalis Miller, 1924; L. pachecoi Laurent,
1995; L. pantherinus Pellegrin, 1909; L. puritamen-
sis Nufiez y Fox, 1989; L. schmidti Marx, 1960 y L.
signifer Duméril y Bibron, 1837.

A partir dela revision detallada en los ejempla-
res del grupo Liolaemus montanus depositados en la
Coleccién Boliviana de Fauna, se encuentra que L.
pleopholis esta presente en territorio boliviano y se la
considera como un primer registro para el pais am-
pliando su distribucion geografica conocida (Fig. 2).

La ampliacion de la distribucion geografica de
Liolaemus pleopholis respecto de su localidad tipo
situada en Pampa Chucuyo a 10 km de Parinacota
al Sureste de Payachata en la Quinceava Region
Administrativa de Chile, 18°12’S, 69°15°W, 4240 m
(Laurent, 1998) se encuentra aproximadamente a
25y 30 km al noroeste hacia las localidades de Jun-
thuma y Sajama, 41 km al sureste hacia la localidad
de Quilhuiri y 56 km al este hacia la localidad de
Cosapa.

Liolaemus pleopholis exhibe dicromatismo
sexual evidente debido a que los machos son mas
coloridos que las hembras. El color del cuerpo y
cabeza en los machos es ocre verdoso y en las hem-
bras castaiio o gris. El disefio dorsal es similar en
ambos sexos con la presencia de manchas dorsales
subcuadrangulares oscuras mucho mas evidente en
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Figura 2. Mapa que exhibe las localidades de Liolaemus pleopho-
lis. Los circulos negros corresponden a los registros locales de L.
pleopholis en el departamento de Oruro en el Estado Plurinacional
de Bolivia, destacando la ampliacién de su distribucién geogra-
fica de oeste a este. El rombo blanco representa la localidad tipo
de la especie en la Quinceava Regién Administrativa de Chile
(Arica y Parinacota).

las hembras que en los machos. En ambos sexos se
observala presencia de manchas oscuras irregulares
en el dorso de la cabeza. Ventralmente los machos
tienen melanismo ventral. La variacion de los ca-
racteres morfométricos y meristicos que permiten
identificar a L. pleopholis se detallan en la Tabla 1.

El nuevo registro de Liolaemus pleopholis
contribuye al conocimiento del grupo L. montanus
en Bolivia e incrementa la cantidad de especies que
protege el Parque Nacional Sajama en el departa-
mento de Oruro creado bajo Decreto Supremo en
1939 (Molina, 1996). El Parque Nacional Sajama se
encuentra en la ecoregion de la Puna Desértica con
Pisos Nivales y Subnivales de la Cordillera Occi-
dental y en cuyo paisaje predomina la presencia de
volcanes, llanuras altiplanicas, dunas, salares y bajas
temperaturas acompanadas con escasas precipitacio-
nes (Ibisch et al., 2008).
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Tabla 1. Medidas morfométricas (en mm) y meristicas de Liolaemus pleopholis en individuos adultos, provenientes del departamento
de Oruro en Bolivia. (n = tamafio de muestra, rango, valor medio + 1 desvio estandar).

Caracteres morfologicos

Machos (n = 8) Hembras (n =7)

Longitud hocico - cloaca

Ancho de la escama rostral

Alto de la escama rostral

Ancho de la escama mental

Largo de la escama mental

Largo de la cabeza

Alto de la cabeza

Distancia del ancho minimo de la region frontal
Escamas alrededor del medio cuerpo

Escamas entre el occipucio y el borde anterior del muslo
Escamas en el vientre

Escamas gulares

Indice de Hellmich

Lamelas subdigitales en el 4to dedo de la extremidad

anterior

Lamelas subdigitales en el 4to dedo de la extremidad
posterior

Poros precloacales

65.3 - 81.0 63.7 - 69.8
733 +5.6 66.0 + 2.0
2.8-3.8 26-3.1
32+03 27+0.2
1.1-1.3 1.0-1.2
1.2+0.1 1.1+£0.1
1.5-1.8 1.3-1.6
1.7+0.1 1.5+0.1
3.0-35 2.7-33
32+0.2 29+0.2
15.7-18.8 13.9 - 14.6
173+ 1.1 14.2+0.3
7.6 -10.0 7.3-8.1
9.0 £0.8 7.8+0.3
1.2-19 1.3-1.6
1.6 0.2 14+02
68 -78 70 - 81
73.4+35 743 +3.8
78 - 98 86 -99
88.8+7.0 92.7+43
75-93 81 -108
86.5+59 90.3 +8.8
26 -30 25-28
283+ 1.6 26.7+ 1.1
20-25 19-24
223 %21 21.6+2.1
16 - 20 16 - 19
175+ 1.3 174+13
18 - 26 20-25
223+24 223 %20
5-8 0-4
6.8+1.2 1.3+19
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Como parte del proceso de envio, los/as autores/as se
comprometen a cumplir con todos los criterios que
se nombran a continuacion. Ademas, los/as autores/
as aceptan que los envios que no cumplan con estas
indicaciones pueden ser devueltos y/o rechazados
por el Comité Editorial de la revista.

1. Eltrabajo presentado cumple con las “Nor-
mas de Autor” y “Aspectos generales en la
preparacion del manuscrito”.

2. El contenido del manuscrito ha sido tacita
o explicitamente aprobado por las autoridades
responsables donde se realizé la investigacion
y/o trabajo de campo.

3. El trabajo no ha sido publicado en ningin
medio y no serd enviado a otra revista cienti-
fica o a cualquier otra forma de publicacion,
mientras dure la evaluacién en CUADERNOS de
HERPETOLOGIA.

4. Todoslos autores son responsables del con-
tenido del articulo.

5. Todoslos autores manifiestan tacita o expli-
citamente si hubo o no, conflicto de intereses.

6. Siel trabajo incluye graficos, tablas, o gran-
des secciones de texto que se han publicado
anteriormente, el/los autor/es han obtenido el
permiso escrito del propietario del copyright
original para reproducir estas partes de arti-
culos en el manuscrito actual, tanto en linea
como en la publicacién impresa de la revista.

7. Se detallan todas las fuentes de financia-
miento.

8. Laredaccion delos resimenes en el idioma
que ha sido redactado el articulo y en idioma
inglés, con palabras clave y con una extension
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que no supere lo sefialado en las politicas de
secciones para cada tipo de articulo.

9. Se ha cumplimentado el listado de verifica-
cion antes del envio del material.

Una vez recibidos, los manuscritos seran some-
tidos a un proceso de revision, arbitraje y dictamen,
siendo enviados a un Editor Asociado quien a su vez
seleccionard dos revisores especialistas en la tema-
tica del manuscrito. El proceso de dictamen de los
pares revisores guarda estrictamente el anonimato
de los mismos.

NORMAS DE AUTOR

Normas éticas

Las Normas éticas para la publicacion existen para
asegurar publicaciones cientificas de alta calidad;
que los autores reciban crédito por sus ideas; y para
garantizar la confianza del publico en los hallazgos
cientificos. La Asociacion Herpetolégica Argentina es
Miembro de Publication Integrity & Ethics (PIE) y se
rige por sus guias y cddigos de conducta adhiriendo
a sus directrices sobre practicas idoneas (http://www.
integrity-ethics.com/).

CUADERNOS de HERPETOLOGIA se ha com-
prometido a publicar material s6lo original, es decir,
material que no ha sido publicado, ni esta bajo revi-
sién en otros sitios o revistas. Todos los autores del
manuscrito deben haber realizado una importante
contribucioén cientifica a la investigacién mencio-
nada en el trabajo y haberlo aprobado ticitamente.
Los manuscritos que hayan fabricado o falsificado
resultados (incluyendo la manipulacién de imagenes
y figuras) y los manuscritos que se consideren haber
sido plagiados de manuscritos de otros autores (pu-
blicados o no publicados) incurriran en sanciones.
Las sanciones incluyen (i) Rechazo inmediato del
manuscrito. (ii) Rechazo inmediato de todo otro
manuscrito sometido a la revista por alguno de los
autores del manuscrito infractor. (iii) Prohibicion
para todos los autores a nuevas presentaciones a
la CUADERNOS de HERPETOLOGIA, ya sea indivi-
dualmente o en combinacién con otros autores del
manuscrito infractor, asi como en combinacién con
cualquier otro autor. Esta prohibicién se impondra
durante un minimo de 2 afios.

El proceso de revision y dictamen

El proceso de revision y dictamen contempla 4 etapas
principales correlativas: 1) evaluacion preliminar del
tema, la calidad y la presentacion del manuscrito (a
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cargo del Director/Editor); 2) evaluacion del conte-
nido del manuscrito a cargo de 2 arbitros externos y
del Editor Asociado; 3) dictamen de los arbitros y del
Editor Asociado indicando que el trabajo ha sido: (i)
rechazado sin opciones de enviarlo nuevamente; (ii)
evaluado con correcciones mayores que permitira la
revision de las mismas por los autores que podran re-
enviar el manuscrito corregido para una nueva ronda
de revision; (iii) evaluado con cambios menores que
deberan ser incorporados por los autores antes de
la aceptacion definitiva del articulo y (iv) aceptado
sin cambios. El/los autores sera/n informado/s —en
un plazo estimado de 4 semanas- sobre los resulta-
dos de la evaluacion y los pasos a seguir en caso de
que el manuscrito sea evaluado con correcciones o
aceptado para su publicacion.

ASPECTOS GENERALES EN LA PREPARACION
DEL MANUSCRITO

MANUSCRITO.- Preferiblemente el manuscrito
consistira de un archivo incluyendo el texto, en
formato Word o RTE Las imagenes se enviaran en
archivos independientes con formato JPG; durante el
proceso de revision se aceptaran graficos de menor
calidad. Si el trabajo es aceptado, debera enviarse
los graficos en buena calidad, en formatos JPG. Los
manuscritos deberan ser redactados a doble espacio,
dejando margenes amplios y numerando tanto las
paginas como las lineas de texto en forma continua
a partir del resumen y hasta las leyendas de tablas y
figuras (sin reiniciar la numeracion en cada pagina).
Se debe dejar sangria al comienzo de cada parrafo.
No separar parrafos entre si con espacios extras. Los
nombres cientificos deben ir en italica, los grupos
taxonomicos (Ejemplo; Squamata: Teiidae) y refe-
rencias geograficas con la primera letra en mayus-
cula. Los titulos deben ir solamente con la primera
letra en mayuscula y sobre el margen izquierdo, los
subtitulos en minuscula y negrita sobre el margen
izquierdo. La primera pagina debe indicar: 1) Titulo
completo con la primera letra en mayusculas y el
resto en minusculas; 2) Nombre completo de los
autores (Nombre y Apellido consecutivamente) sdlo
con mayusculas la primera letra del nombre y del
apellido con superindice numérico para indicar la
direccion; 3) Direcciones de los autores incluyendo
una direccion de correo electrénico solamente para
el autor parala correspondencia; 4) Nombre del o los
autores abreviado para encabezado de pagina (si es
uno o dos nombres indicar inicial y apellido en ma-



yuscula; si son tres o mas indicar la inicial del primer
nombre y el apellido del primer autor en mayuscula
seguido de et al.) seguido del Titulo abreviado (no
mas de cuarenta caracteres contando los espacios).

Los TRABAJOS deben estructurarse de la siguiente
manera: Titulo, Autor o Autores, Resumen, Abstract,
Introduccion, Materiales y Métodos, Resultados
(pudiendo ser Resultados y Discusion, o Resulta-
dos, Discusion y Conclusiones), Agradecimientos
(opcional), Literatura Citada, Leyendas de Tablas y
Figurasy Tablas y Figuras (ambas con la numeracion
correspondiente a las leyendas).

Los PUNTOS DE VISTA pueden estructurarse de la
misma manera que los Trabajos aunque queda a
consideracion del/los autor/es organizar el manus-
crito de otra manera incluyendo otras secciones o
excluyendo algunas salvo el Resumen, los Agrade-
cimientos y la Literatura citada que deben tener el
formato indicado mas abajo.

Las NoTAs no deben dividirse en secciones, salvo el
Abstract, los Agradecimientos y la Literatura citada
que deben tener el formato indicado mas abajo.

Titulo: Debe ser breve, autoexplicativo.

Resumen: Debe ser conciso, describiendo los prin-
cipales resultados y las conclusiones; deben evitarse
las citas bibliograficas. La extension no debe superar
las 300 palabras para Trabajos y Puntos de Vista. Se
redactara en el idioma en que se escribio todo el
manuscrito.

Palabras clave: hasta cinco y preferentemente que
no figuren en el titulo. Cada una debe ir en mayus-
culas y separadas por punto y coma.

Abstract: Debe ser redactado en idioma inglés.
Debe llevar el mismo contenido y extension que el
Resumen para los Trabajos y Puntos de Vista'y 150
palabras para las Notas. Antes del texto debera llevar
el titulo del manuscrito traducido al idioma inglés.
Si el manuscrito ha sido redactado en idioma inglés
los autores podran optar por un resumen en los otros
idiomas aceptados (castellano o portugués). Esta
opcion no se aplica en el caso de las Notas.

Key words: Debe llevar el mismo contenido que las
Palabras clave pero en idioma inglés.

Referencias bibliogrdficas en el texto: el formato a

seguir sera: Apellido del/los autor/es en mayusculas
y minusculas con el aflo separado por una coma y
todo entre paréntesis. Cuando se trate de dos autores,
ambos apellidos estaran separados por “y”. Ejemplo:
(Reigy Limeses, 1963). Cuando sean mas de dos au-
tores, debe indicarse el apellido del primero seguido
de “et al.”. Ejemplo: (Reig et al., 1990). En el texto, las
listas de autores deben ordenarse cronolégicamente
(separados por 7).

Agradecimientos: deben ser breves e incluir las
fuentes de financiamiento si las hubiere. Si el estudio
requiere de permisos legales el organismo que otorgd
los permisos debe indicarse y la identificacion del
permiso si existiere (numeros o codigos). Las refe-
rencias personales deben indicarse con el Apellido
y la inicial del primer nombre solamente.

Literatura citada: Los autores deberdn ser cuida-
dosos de agregar en la literatura citada todos los
trabajos indicados en el texto y viceversa. Debe estar
en orden alfabético, sin niameros. El o los apellidos
deben escribirse con mayusculas y minusculas. Para
las publicaciones periddicas el formato a seguir sera:
en primer lugar el apellido del primer autor, coma,
seguido por las iniciales de su nombre seguidas por
un punto y sin espacios entre las iniciales; luego el
apellido del siguiente autor seguido por las iniciales
de los nombres; los autores se separan con puntosy
comas y el ultimo con “&”. Luego del dltimo autor
punto, afio de publicacion, punto, titulo del articu-
lo, punto, nombre completo de la revista en italica,
volumen, dos puntos y paginas separadas por un
guion. El nombre de la revista se escribe completo
y en italica. Ejemplo:

Vega, L.E.; Chani, ].M. & Trivi de Mandri, M. 1988.
Observations on the feeding habits of Ameiva
ameiva (Sauria: Teiidae). Herpetological Re-
view 19: 53-54.

Los libros o publicaciones no periddicas seguiran
el siguiente formato: Autor, afio. Titulo. Editor y/o
editorial. Ciudad de edicién. Ejemplo:

Pisand, A. & Barbieri, ED. 1977. Anatomia Com-
parada de los Vertebrados. Eudeba. Buenos
Aires.

Si es capitulo de libro debe ir: Autor. Ano. Titulo
del capitulo: paginas del capitulo. «En:» Editor/es
seguido de (ed/s.), Titulo del libro. Editorial, Ciudad
de edicién. Ejemplo:
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Campbell, HW. & Christman, S.P. 1982. Field
Techniques for Herpetofaunal Community
Analysis: 193-200. En: Scott, N.J. Jr. (ed.), Her-
petological communities: A symposium of
the Society for the Study of Amphibians and
Reptiles and Herpetologists’ League, August
1977. U.S. Fish and Wildlife Service Research
Report 13. Washington, D.C.

Si es un recurso publicado en internet, y suficiente-
mente reconocido como material valido de consulta
debe ir: Autor, ano. Titulo. Version (fecha de la
version si la tuviere). «Disponible en: » (direcciéon
http://). Ultimo acceso: (fecha de la tltima visita a
la pagina o al recurso. Ejemplo:

Frost, D.R. 2014. Amphibian Species of the World:
an Online Reference. Version 6.0. Disponible
en: http://research.amnh.org/herpetol-
ogy/amphibia/index.html. Ultimo acceso: 12
diciembre 2014.

Los resimenes de Congreso, Jornadas o Reuniones
que no hayan sido publicados en revistas periddicas
o Anales de Congresos que posean ISBN o ISSN no
seran consideradas como citas y deberan indicarse
en el cuerpo del texto como comunicaciones perso-
nales o datos no publicados.

Apéndices. Si correspondiera, luego de la litera-
tura citada se incluirdn apéndices (numerados en
formato arabigo) para detallar materiales exami-
nados, listados de localidades, etc. No se aceptaran
manuscritos de revision taxonémica o sistematica
sin el correspondiente apéndice de especimenes
estudiados con los correspondientes acrénimos de
la institucion donde se encuentran depositados.
Alternativamente, podran listarse en alguna seccién
del texto o como tablas.

Leyendas de Tablas y Figuras: Deben referirse
primero las Tablas y luego las Figuras.

Tablas: comprenden datos numéricos o alfanu-
méricos. Deben ser elaboradas utilizando un editor
de texto que permita construir tablas y no utilizar
tabulaciones ni espaciados para separar columnas.
No incluya lineas verticales. Consulte un formato de
Tabla publicado en un articulo reciente de CUADER-
NOs de HERPETOLOGIA para seguir el formato. Las
tablas deben estar numeradas correspondiendo al
numero de las leyendas. En el texto deben citarse
con la primera letra en mayuscula. Ej.: Las especies
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se distribuyeron diferencialmente en sectores bajos
o altos (Tabla 1).

Figuras: Comprenden los dibujos, mapas, graficas o
fotos. Como originales se aceptaran imagenes digita-
lizadas con un minimo de 300 ppp y en formato JPG.
Lanumeracion de las figuras debe corresponder a sus
leyendas. El tamano de las figuras no debe exceder
de 30 x 20 cm; las proporciones deseadas son 1,5 x
1. Si varios graficos se retinen en una misma Figura
deben ser lo mas homogéneos posibles (mismas es-
cala de ejes y evitar repetir titulos de ejes). Explicar
todos los simbolos utilizados. Se permite el envio de
imagenes en color. En el texto deben citarse con la
primera letra en mayuscula y abreviado. Ej: S6lo en
un sitio no fue registrada ninguna especie (Fig. 1).

Las NOVEDADES ZOOGEOGRAFICAS deberdn es-
tructurarse de la siguiente forma:

Titulo: Incluyendo el nombre cientifico del taxon,
con mencion del autor del taxon.

Autor(es): Nombre, direccidén profesional, correo
electrénico del autor para correspondencia.

Localidad: debe hacer mencidn del Pais, Provincia,
Departamento, Localidad, y Coordenadas geogra-
ficas (o coordenadas de un sitio cercano). Pueden
mencionarse mas de una localidad relacionada.
Fecha de coleccion. Colector. Coleccion de depdsito
y nimero del ejemplar de referencia: (dar preferen-
cias a los acronimos sugeridos por Levinton et al.,
(Copeia, 1985 (3): 802-832). Los autores son los re-
sponsables de la correcta identificacion del material.

Comentarios: Deben ser breves, de indole biogeogra-
fica (extension de rango), que complementen los
datos de captura (microhdbitat, comportamientos,
etc.) y bibliografia en la que se basan (v. g. ultima
revision).

Literatura Citada: debe tener el mismo formato
indicado m4s arriba.

Es politica de CUADERNOS de HERPETOLOGIA y de
la Asociacién Herpetologica Argentina hacer refer-
encia concreta del material bioldgico examinado;
por ello debe consignarse al menos material de ref-
erencia (Voucher) e institucion publica donde esta
depositado el mismo. Los acrénimos deberan seguir
cuando sea posible Leviton et al. (op. cit.).
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