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Copeia 2011, No. 2, 251-263

Karyotypic Data on 28 Species of Scinax (Amphibia: Anura: Hylidae):

Diversity and Informative Variation

Dario E. Cardozo!, Daniela M. Leme?, Jodo F. Bortoleto?, Glaucilene F. CatroliZ,
Diego Baldo®*#, Julian Faivovich®, Francisco Kolenc®, Ana P. Z. Silva’,
Claudio Borteiro®, Célio F. B. Haddad®, and Sanae Kasahara?

The hylid frog genus Scinax is the most species-rich within Hylinae, with more than 100 recognized species grouped in
the S. catharinae and $. ruber clades. The karyotypes of 14 species of the S. catharinae clade and 14 of the S. ruber clade
were analyzed, several of them for the first time. All studied species presented 2n = 2x = 24 biarmed chromosomes (FN =
48) and no identifiable sex chromosomes. There are two alternate states associated with the size and morphology of
pair 1, corresponding to the S. catharinae clade and to the S. ruber clade. The morphology of pairs 2 and 6 also
differentiate the species of both major clades. Species of the $. ruber clade in general have Ag-NORs in pair 11, as is
commonly observed among hylines with 2n = 24. The Ag-NORs’ position in the long arms of pair 11 is interstitial in S.
fuscomarginatus, S. fuscovarius, S. nasicus, S. similis, S. squalirostris, and S. uruguayus, and terminal in S. acuminatus, §.
curicica, S. duartei, S. granulatus, S. hayii, and S. perereca. The single exception among species of the $. ruber clade is S. alter,
which has terminal Ag-NORs at the long arms of pair 3. Most species of the $. catharinae clade have Ag-NORs in pair 6,
representing a putative synapomorphy of this clade, while the Ag-NORs in pair 11 that occur in . canastrensis are most
parsimoniously interpreted as a reversion. C-banding is predominantly centromeric, but in the $. catharinae clade there
is a greater amount of heterochromatin than in the . ruber clade. This study corroborates the occurrence of informative
variation, some already considered in a previous cladistic analysis, and reports new characters, outlining the
significance of cytogenetic data for the systematics of Scinax.

species (Frost, 2011), distributed from southern
Mexico to east-central Argentina, with the largest
number of species occurring in the Atlantic forest of
southeastern Brazil (Pombal et al., 1995; Faivovich, 2002;
Frost, 2011). This genus has been the subject of several
revisions (see taxonomic history in Faivovich, 2002). The
recognition of two major clades (S. catharinae and S. ruber
clades) has been supported by analyses based on adult and
larval morphology, osteology, myology, reproductive biol-
ogy, chromosome morphology, and molecular data (Faivo-
vich, 2002; Faivovich et al., 2005). The S. catharinae clade
includes the S. catharinae and the S. perpusillus groups and
the S. ruber clade includes the S. rostratus and the S.
uruguayus groups, as well as more than 40 species which
remain unassigned to any group of the S. ruber clade.
Chromosome information is available for 19 species of
Scinax, mostly derived from standard staining methods
(Duellman, 1967; Rabello et al., 1971; Nunes and Fagundes,
2008). Although the studied species of Scinax have very similar
2n = 2x = 24 karyotypes, some conspicuous differences have
been observed, mainly in regard to the morphology of pair 1
and the location of Ag-NORs. The goal of the present study is
to improve our knowledge on the cytogenetics of Scinax,
provide new information that allows re-evaluation of avail-

’ I \ HE hylid frog genus Scinax comprises more than 100

able data, and enlarge the data set of chromosome characters
that would be useful for the study of chromosome evolution
in this genus. The standard stained karyotypes of 28 species of
Scinax are described, 20 of them for the first time. In addition,
differential staining (C-banding and Ag-NORs) is used for
many of these species. The results are discussed in the light of
our current phylogenetic knowledge of the genus (Faivovich,
2002; Faivovich et al., 2005).

MATERIALS AND METHODS

We karyotyped 170 specimens belonging to 28 species of
Scinax of both recognized major clades (Table 1). Institu-
tional abbreviations follow Leviton et al. (1985), with the
addition of CFBH for Célio F. B. Haddad Collection, Rio
Claro, Sao Paulo, Brazil, and ZVC-B for Vertebrate Zoology
Collection, Facultad de Ciencias, Universidad de la Repub-
lica, Montevideo, Uruguay. Chromosome spreads were
prepared directly from intestinal epithelium or bone
marrow, liver, and testis (Schmid, 1978; Baldissera et al.,
1993). Mitotic and meiotic chromosome preparations were
stained with a Giemsa-PBS solution (pH 6.8). The silver-
staining of nucleolar organizer regions (Ag-NORs) and C-
banding were performed according to Howell and Black
(1980) and Sumner (1972), respectively.
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Cardozo et al.—Karyotypes of Scinax
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Fig. 1. Giemsa stained karyotypes and chromosomes after Ag-NOR technique (inset) of eight species of the Scinax catharinae clade assigned to the
S. catharinae group. In A-E and G-H, Ag-NORs are in pair 6; in F(a,b), Ag-NORs are in pair 11, but in one female an additional Ag-labeling is seen at
the p in one of the homologues of pair 6 (b). The arrows indicate the sc. Scale bar = 10 um.

The morphometric measurements of chromosomes were
made using Micromeasure v3.3 software (Reeves and Tear,
2000) and the mitotic chromosomes were arranged in
decreasing size, following the nomenclature of Green and
Sessions (1991, 2007) of metacentric (1), submetacentric (sm),
or subtelocentric (st) for biarmed chromosomes. The relative
length (RL), centromeric index (CI), and centromeric ratio
(CR) were calculated. We used the term ‘homoeology’ to
designate the homology present between chromosomes of
different species that have descended from a common
ancestral chromosome (Huskins, 1932). In this sense, although
the chromosomes were arranged by decreasing size, this order
was altered in the case of the third and fourth chromosome
pairs of S. curicica and S. duartei; the second and third pairs of S.
albicans; and the 11" and 12 pairs of S. duartei, S. hayii, and S.
perereca, to indicate apparent homoeology. We used x (basic
chromosome number), n (gametic chromosome number), 2n
(somatic chromosome number), and FN (fundamental num-
ber of chromosome arms) as suggested by White (1954). Other
abbreviations used are: NORs (nucleolar organizer regions); p
(short arm); g (long arm); sc (secondary constrictions).

RESULTS

Description of karyotypes.—All 28 species of Scinax presented
2n = 24 chromosomes and FN of 48 chromosome arms,
with six large or medium pairs, and six small-sized pairs

(Figs. 1-4; Table 1). Although in 15 species we analyzed only
one sex, cytologically heteromorphic sex chromosomes
were not observed. The karyotypes of the 14 species of the
S. catharinae clade were quite similar. The most divergent
features were the st pairs 3, 4, 5, and 7 of S. albicans and
Scinax sp. 1 (perpusillus group), which are sm-like in the
remainder species of the clade, and only in S. canastrensis the
fifth pair was m. Similarly, karyotypes of the 14 species of S.
ruber clade were very similar, with some small differences in
the chromosome pairs 7, 11, and 12. Karyotypes differed
notably between these two major clades, with the first and
second pairs being m in the S. ruber clade and sm in the S.
catharinae clade, and the sixth pair being sm in the S. ruber
clade and st in the S. catharinae clade. Intraspecific variation
was minimal; only one specimen of S. similis (CFBH 5932)
had heteromorphic pairs 3 and 4, probably due to a
reciprocal translocation between them (Kasahara, pers.
obs.). NOR-bearing chromosomes frequently presented sc
in all studied species (Figs. 1G, 2C-E, 3D, 3G, 4A-D, 4F),
very prominent in some (e.g., S. rizibilis, Scinax sp. 1
[perpusillus group], and S. similis; Figs. 2C, 2E, 4D). Males
exhibited 12 bivalents in diplotene-diakinesis or metaphase
I cells, most of them ring-shaped, with two terminal
chiasmata. Metaphase II cells presented 12 chromosomes.

Differential staining.—Silver staining was performed in all
species, except for S. trapicheiroi. In the S. catharinae clade,
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Fig. 2. Giemsa stained karyotypes and chromosomes after Ag-NOR technique (inset) of six species of the Scinax catharinae clade, four of them (A-
D) assigned to the S. catharinae and two (E-F) to the S. perpusillus group. In A-C and E-F, Ag-NORs are in pair 6. The arrows indicate the sc. Scale

bar = 10 um.

Ag-NORs were located on pair 6p. They appeared intersti-
tially in S. albicans, S. aromothyella, S. hiemalis, S. longilineus,
Scinax sp. 1 (perpusillus group), and Scinax sp. 2 (perpusillus
group), and proximally in S. argyreornatus, S. ariadne, S.
berthae, S. littoralis, S. obtriangulatus, and S. rizibilis (Figs. 1,
2A-C, 2E-F). In two males of S. canastrensis, Ag-NORs were at
the terminal of pair 11q (Fig. 1Fa), and a female (CFBH
16729) had an additional labeling at p of one of the
homologues of pair 6, totaling three Ag-NOR:s in all analyzed
metaphases (Fig. 1Fb). Most species of the S. ruber clade
showed Ag-NORs on pair 11q. They were located at the
terminal region in S. acuminatus, S. curicica, S. duartei, S.
granulatus, S. hayii, and S. perereca (Figs. 3A, 3C-D, 3H, 4A,
4C), or in the proximal region in S. fuscomarginatus, S.
fuscovarius, S. nasicus, S. similis, S. squalirostris, and .
uruguayus (Figs. 3F-G, 4B, 4D-F). In S. eurydice, Ag-NORs
were terminal on pair 11¢ in three specimens (Fig. 3Eb), but
in one female (CFBH 4003) the Ag+ labeling appeared in the
proximal region (Fig. 3Ea). Another variation was observed
in one male of S. hayii (unvouchered specimen) in which, in
addition to the NORs-bearing pair 11, a terminal labeling
was observed in g of one of the homologues of pair 8
(Fig. 4Ab). The single exception among studied species of
the S. ruber clade is S. alter, which had terminal Ag-NORs on
pair 3q (Fig. 3B). Heteromorphism related to size of Ag-NORs
was frequently observed, and in one specimen of S. alter
(CFBH 17293; Fig. 3Bb) and one of S. hiemalis (CFBH 16723),
the labeling was reduced or almost indistinguishable and
only a single Ag-NOR was seen per metaphase.

C-banding was obtained from most species, except for S.
fuscomarginatus, Scinax sp. 1 (perpusillus group), S. trapi-
cheiroi, and S. uruguayus. The banding pattern was predom-
inantly centromeric (Figs. 5-8), with the amount of hetero-
chromatin greater in some species of the S. catharinae group,

such as S. aromothyella, S. berthae, S. canastrensis, and
particularly in S. longilineus that showed very prominent
pericentromeric C-positive blocks. Other species, mainly of
the S. ruber clade, presented very subtle centromeric labeling
of C-bands, which were missing in some chromosomes.
Positive C-bands coincident with NORs sites were noticed in
some karyotypes (e.g., S. argyreornatus, S. curicica, S. eurydice,
S. hiemalis, S. similis, and S. squalirostris).

DISCUSSION

Differences in chromosome morphology between species of
Scinax were initially pointed out by Bogart (1973), who
analyzed S. albicans (as S. catharinae), S. brieni, S. perpusillus,
S. rostratus, and S. ruber. He noticed that while karyotypes of
S. rostratus and S. ruber were similar to most other species
with 24 chromosomes then included in the genus Hyla,
those of S. albicans and S. brieni had more sm chromosomes,
and those of S. perpusillus could be considered intermediate
between these two pairs of species. Faivovich (2002)
compiled information on chromosome morphology of
Scinax, and noticed that Bogart (1973) did not provide
centromeric indexes, making it difficult to assess chromo-
some morphology from his plates, beyond the obvious case
of pair 1. For this reason, only the sm or m morphology of
pair 1 of S. albicans, S. brieni, S. elaeochrous, S. fuscomargina-
tus, S. fuscovarius, S. hayii, S. perereca, S. perpusillus, S.
rostratus, S. ruber, S. squalirostris, and S. staufferi (Becak,
1968; Barrio and Pistol de Rubel, 1970; Rabello, 1970;
Anderson, 1991; Baldissera et al., 1993; Pombal et al., 1995)
was included as a character by Faivovich (2002) in his
phylogenetic analysis, which resulted in the recognition of
the two major clades of Scinax.

The present study reports more informative variation
regarding the chromosome morphology of Scinax. Pairs 1
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Fig. 3. Giemsa stained karyotypes and chromosomes after Ag-NOR technique (inset) of eight species of the Scinax ruber clade, unassigned to any
group. Ag-NORs are in pair 11, at terminal region in A, C, D, E(b), and H, or at proximal region in E(a), F, and G. In B, Ag-NORs are in pair 3, but only
one labeling is seen in the chromosomes in (a), which are the same as the karyogram sequentially submitted to Ag-impregnation; in (b) one of the
homologues 3 showed tiny Ag-NOR. The arrows indicate the sc. Scale bar = 10 um.

and 2 are sm in the §. catharinae clade and m in the S. ruber
clade. Species of the latter unassigned to species group and S.
uruguayus (S. uruguayus group) showed no differences in the
morphology of the m pair 1. In the S. catharinae clade, the
size of pairs 1 and 2 is similar (RL = 12.22 + 0.69% and RL =
11.29 = 0.54%, respectively), whereas in the S. ruber clade
pair 1 is longer than pair 2 (RL = 15.27 = 0.71% and RL =
12.29 = 0.63%, respectively). Changes in centromere
position in presumed homoeologous chromosomes of the
same size are, in general, attributed to pericentric inversions.
This rearrangement might explain the differences in
chromosome morphology between species of the two clades.
However, since pairs 1 and 2 have different size, other
mechanisms might be involved, such as addition/loss of
repetitive sequences or unidentified structural chromosome
alterations. In this case, available C-banding provided no
conclusive evidence.

The x = 12 occurs in most members of the Hylinae,
including some other taxa (Pseudis and Sphaenorhynchus) of
Dendropsophini, the tribe in which Scinax has been
included. In all studied karyotypes of these hylines, pairs 1
and 2 are m and probably homoeologous to those of species
of the S. ruber clade. In the karyotypes of Dendropsophus (2n
= 30), pairs 1 and 2 are sm as in the S. catharinae clade, but
probably not homoeologous to them, because they are

significantly smaller and their size equivalent to pairs 3 and
4 of the hylines with 2n = 24 (Gruber et al., 2005). Thus, the
sm morphology of pairs 1 and 2 are most likely synapomor-
phies of the S. catharinae clade.

The position of NORs provide informative variation in
Scinax. Almost all studied species of the S. catharinae clade
have the Ag-NORs in pair 6. Although this has not been
confirmed by silver impregnation in S. trapicheiroi, it is
suggested by the position of the secondary constrictions.
Bogart (1973) considered that pair 5 presented sc in S. brieni
of the S. catharinae clade; however, this discrepancy might
be due to a different criterion of homoeology assessment,
likely due to pairs 5 and 6 being very similar in size. Thus, S.
brieni may be another species illustrating the conserved
position of the NORs in the S. catharinae clade. The only
studied species of the clade with different position of NORs
is S. canastrensis, with terminal Ag-NORs in pair 11 like many
species of the S. ruber clade (S. acuminatus, S. curicica, S.
duartei, S. granulatus, S. hayii, and S. perereca). However, in
the female of S. canastrensis, there was one Ag-NOR in one
chromosome of pair 6. This might be an indication that in S.
canastrensis a NOR in pair 6 still occurs, but may be inactive.
In the phylogenetic hypothesis of Faivovich (2002), S.
canastrensis is not in a particularly basal position within
the S. catharinae clade, suggesting that the presence of NORs
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Fig. 4. Giemsa stained karyotypes and chromosomes after Ag-NOR technique (inset) of six species of the Scinax ruber clade. Scinax uruguayus
belongs to the S. uruguayus group and the remaining species are unassigned to any group. Ag-NORs are in pair 11, at terminal region in A (a,b) and
C, or at proximal region in B, D, E, and F. The chromosomes in A (b), correspond to pairs 8 and 11; one of the homologues 11 showed tiny Ag-NOR.

The arrows indicate the sc. Scale bar = 10 um.

at the interstitial of pair 6q is likely a synapomorphy of the S.
catharinae clade, while the presence of NORs in pair 11 in S.
canastrensis is a reversion to the ancestral state. Another
Dendropsophini with NORs on pair 6q is Pseudis caraya
(Busin et al., 2006), but in all other Pseudis species they are
located on pair 7¢, or their equivalent chromosome in P.
cardosoi (with 2n = 2x = 28 due to fissions of first and
second pairs; Busin et al., 2001, 2006, 2008). In Dendropso-
phus, the location of NORs is highly variable, with species
having them alternatively on pairs 1, 7, 10, 11, 13, 14, and
15, or even multiple NORs (Medeiros et al., 2003; Gruber et
al., 2005). Unfortunately, their position is unknown in
Scarthyla, Xenohyla, and Sphaenorhynchus. Another possible
informative character is the position of the ribosomal genes
which seem to be close to the centromere in S. argyreornatus,
S. ariadne, S. berthae, S. littoralis, S. obtriangulatus and S.
rizibilis, whereas they are more interstitial on 6p in the other
species of the clade.

Almost all studied species of the S. ruber clade have Ag-
NORs in pair 11, with the exception of S. alter. Previous
studies (Anderson, 1991; Baldissera et al., 1993; Pombal et
al., 1995; Kasahara et al., 2003) seem to confirm this finding,
even though the position of Ag-NORs has been assigned to
chromosome pairs 10, 11, or 12, according to different
authors. Faivovich (2002) included the position of the NORs
as a character, stressing that published differences for S.
fuscovarius (NORs in pair 10 [Anderson, 1991] vs. pair 11
[Baldissera et al., 1993]) could actually be due to problems in
homoeology assessment, probably due to the general
morphological similarities among pairs 10, 11, and 12. He
further considered as different states the NORs in pair 12 as
reported in S. staufferi (Anderson, 1991), S. hayii (Baldissera
et al., 1993), and S. perereca (Pombal et al., 1995), and NORs

in pair 10 as reported in S. elaeochrous (Anderson, 1991).
Given the morphological similarity of these small-sized
chromosome pairs, their homoeology cannot be unequivo-
cally established, and this character needs to be re-evaluated
and likely modified in future phylogenetic analyses. Similar
homoeology problems as suggested by differences in the
NOR-bearing pair seem to occur in some other 2n = 24
hylids of the genera Hypsiboas, Bokermannohyla, Hyla,
Aparasphenodon, Corythomanthis, and Itapotihyla, allocated
to the other three tribes, e.g., Cophomantini, Hylini, and
Lophiohylini (Anderson, 1991; Baldissera et al., 1993;
Kasahara et al.,, 2003; Ananias et al., 2004; Gruber et al.,
2007). Comparing the BrdU replication banding patterns
(Kasahara et al., 2003; Gruber et al., 2007), Ag-NOR-bearing
chromosomes are homoeologous in S. fuscovarius, Aparas-
phenodon brunoi, Corythomanthis greeningi, Itapotihyla langs-
dorffii, Hypsiboas crepitans, H. raniceps, and in H. albopuncta-
tus (the latter with 2n = 22 or 2n = 22 + B), although not
always arranged in the same position in the karyograms.
This may be taken as evidence that the NOR-bearing pair 11
of S. ruber clade is homoeologous to those seen in species of
all four Hylinae tribes, and that this character state may be
plesiomorphic for Hylinae. The finding of Ag-NORs in pair 3
in S. alter deserves further study. Recent evidence suggests
that S. alter, S. auratus, S. crospedospilus, and S. cuspidatus
might be related (Alves and Carvalho e Silva, 2002; Alves et
al., 2004), so it is worth studying the karyotypes of these
species in order to determine the location of the NORs.
The position of the Ag-NORs on pair 11¢ is variable in the
S. ruber clade. It could either be placed proximally, as it
happens in S. fuscomarginatus, S. fuscovarius, S. nasicus, S.
similis, S. squalirostris, and S. uruguayus, or terminally (S.
acuminatus, S. curicica, S. duartei, S. granulatus, S. hayii, and S.
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Fig. 5. C-banded karyotypes of eight species of the Scinax catharinae clade assigned to the S. catharinae group. Scale bar = 10 um.
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perereca). Both positions were observed in individuals of S.
eurydice. Variability in Ag-NOR size is relatively common in
anurans (Schmid et al., 1991). While differential activity of
ribosomal genes in homologous chromosomes is a possible
explanation, this variation might be the consequence of
different length of the rDNA segment, resulting from
unequal crossing-over or exchange between sister chroma-
tids. The two cases with a single Ag-NOR detected in some
metaphases (S. alter and S. hiemalis) may represent a partial
loss of the ribosomal cistrons in one of the homologues,
which could be confirmed by FISH techniques using a rDNA
fluorescent probe. This technique would also be useful to
investigate if the additional Ag-stained sites in S. hayii (in
chromosome 8) and in S. canastrensis (in chromosome 6) are
actually NORs or silver stained proteins associated with a
repetitive region.

The C-banding analyses revealed differences between the
two major clades of Scinax. Species of the S. ruber clade
showed a small centromeric labeling, whereas those of the S.
catharinae clade have a relatively greater amount of
heterochromatin with prominent C-positive bands in the
centromeres, and even in the pericentromeric region in the
cases of S. aromothyella, S. berthae, S. canastrensis, S. littoralis,
and S. longilineus.

Scinax is a species-rich and taxonomically complex clade,
and much remains to be learned about its karyotypic
diversity and evolution. Future work should address the
use of techniques that allow a suitable assessment of
chromosomal homoeology, in order to enhance the number
of informative karyotypic characters to study the phyloge-
netic relationships and chromosome evolution in this
Neotropical genus.

MATERIAL EXAMINED

Scinax acuminatus: Argentina: Chaco: Departamento Chaca-
buco: Charata, MLP DB 2765, 2773 (males); Corrientes:
Departamento Curuza Cuatia: El Oscuro, MLP DB 2535-8,
2542, 2544 (3 males, 3 females).

Scinax albicans: Brazil: Rio de Janeiro: Petrépolis, CFBH
10176-9 (males).

Scinax alter: Brazil: Sao Paulo: Ubatuba, CFBH 17293 (male);
Santa Catarina: Rancho Queimado, CFBH 16733 (female).
Scinax argyreornatus: Brazil: Sdo Paulo: [lha do Cardoso,
CFBH 17273 (juvenile), 17288-91 (3 males, 1 juvenile).
Scinax ariadne: Brazil: Sao Paulo: Sdo José do Barreiro, CFBH
19543 (female).

Scinax aromothyella: Argentina: Misiones: Departamento
Cainguas: Aristébulo del Valle, Balneario del Arroyo Cufia
Pira, MLP DB 5067 (male); Parque Provincial Salto Encan-
tado, MLP DB 3544 (male). Uruguay: Departamento Treinta
y Tres: Quebrada de los Cuervos, ZVCB 14561-3 (males).
Scinax berthae: Argentina: Corrientes: Departamento Santo
Tomé: Gdor. Virasoro, MLP DB 3087-8, 3093 (males);
Misiones: Departamento Candelaria: Fachinal MLP DB
3908 (male); Profundidad MLP DB 2909 (male); Departa-
mento Capital: Villa Lants, Campus UNaM, MLP DB 3127
(male); Posadas, Barrio Villa Blosset, MLP DB 3014-5, 5068-
70 (males); Departamento Iguaza: Pto. Iguaza, MLP DB
1198, 5018 (males). Brazil: Sdo Paulo: Itirapina, unvou-
chered specimens (male). Uruguay: Rocha: Bafiado de Santa
Teresa, ZVCB 14559-60 (males).

Scinax canastrensis: Brazil: Minas Gerais: Furnas, CFBH
16729-31 (2 males, 1 female).
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Scinax curicica: Brazil: Minas Gerais: Serra do Cip6, CFBH
16732 (male).

Scinax duartei: Brazil: Minas Gerais: Itamonte, CFBH 10187
(male); Rio de Janeiro: Petropolis, CFBH 10188 (male).
Scinax eurydice: Brazil: Sao Paulo: Jundiai, CFBH 16736 (male);
Sao Jose dos Campos, CFBH 4003-5 (2 females, 1 male).
Scinax fuscomarginatus: Argentina: Corrientes: Departamento
Ituzaing6: Ituzaingo, Reserva Santa Maria, MLP DB 4214-8,
4220-1, 4225, 4227, 4231-2 (9 males, 2 females).

Scinax fuscovarius: Argentina: Catamarca: Departamento Sier-
ras El Alto, MLP DB 2667 (female); Jujuy: Departamento
Manuel Belgrano: Parque Provincial Yala, Laguna Rodeo, MLP
DB 4800 (male); Misiones: Departamento Cainguas: Aristobulo
del Valle, Balneario del Arroyo Cufia Pira, MLP DB 2636, 2805
(male, female); Departamento Capital: Posadas, Barrio Villa
Sarita, MLP DB 2920 (male); Villa Lants, Campus UNaM, MLP
DB 3064, 3066, 3075, 3077, 3100, 3124, 3129, 3133, 3135, (8
males, 1 female); Posadas, MLP DB 2783, 3060 (males);
Departamento Gral. Manuel Belgrano: Andresito, Parque
Provincial Cametti, MLP DB 1982 (female); Departamento
Guarani: El Soberbio, Refugio Tangara, MLP DB 2813 (female);
Salta: Departamento Rosario de Lerma: Encén Grande, MLP
DB 2557, 2559, 2563 (2 males, 1 female). Brazil: Parana:
Condoi, CFBH 5929 (male); Sdo Paulo: Rio Claro, CFBH 5931,
16704, 17292 (1 juvenile, 2 females); Santa Maria da Serra,
CFBH 3983 (male); Socorro, unvouchered specimen (male).
Scinax granulatus: Argentina: Misiones: Departamento Gua-
rani: Parque Provincial Mocona, MLP DB 4056, 4060, 4071
(males). Uruguay: Departamento San José: Playa Penino,
MLP DB 6798 (male).

Scinax hayii: Brazil: Minas Gerais: Camanducaia, unvou-
chered specimens (3 males, 1 female); Sao Paulo: Campos do
Jordao, CFBH 13648 (male).

Scinax hiemalis: Brazil: Sdo Paulo: Jundiai, CFBH 16723-4
(males).

Scinax littoralis: Brazil: Sdo Paulo: Ubatuba, CFBH 16734-5,
16737 (males).

Scinax longilineus (Lutz, 1968): Brazil: Minas Gerais: Pocos de
Caldas, 16725-6 (males).

Scinax nasicus: Argentina: Misiones: Departamento Capital:
Villa Lants, Campus UNaM, MLP DB 3062-3, 3065, 3067,
3076, 3099, 3112-4 (7 males, 2 females); Salta: Departamento
Oran: Pichanal, Ruta Provincial No. 5 and San Francisco River,
MLP DB 4794 (male); Santa Fe: Departamento Vera: Vera, MLP
DB 2722 (male); Santiago del Estero: Departamento Gral.
Taboada: Aflatuya, MLP DB 2761 (male).

Scinax obtriangulatus: Brazil: Sdo Paulo: Sdo José do Barreiro,
CFBH 19544 (male).

Scinax perereca: Argentina: Misiones: Departamento Guarani:
Parque Provincial Moconda, MLP DB 4057-9, 4061, 4070
(males); Departamento San Pedro: Colonia Victoria, MLP DB
1925 (male); Colonia Victoria, Arroyo 3 vueltas, MLP DB
1959 (male). Brazil: Sao Paulo: Riberdo Branco, CFBH 13640-
1, 1646, 13649 (males).

Scinax rizibilis: Brazil: Sao Paulo: Riberdo Branco, CFBH
13637-9, 13642-5, 13647 (5 males, 3 females).

Scinax similis: Argentina: Corrientes: Departamento Ituzaingo:
[tuzaing6, Reserva Santa Maria, MLP DB 4343 (male);
Misiones: Departamento Candelaria: Campo San Juan, MLP
DB 4042 (male); Departamento Capital: Villa Lants, Campus
UNaM, MLP DB 1349-51, 3140 (males); Posadas, Ruta
Nacional No. 12, Km. 1329, MLP DB 3373 (male). Brazil:
Minas Gerais: Trés Marias, CFBH 5932-3 (females); Sao Paulo:
Itirapina, CFBH 6567-8 (males); Rio Claro, CFBH 6587 (male).
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Scinax squalirostris: Argentina: Misiones: Departamento Cap-
ital: Posadas, Barrio Villa Blosset, MLP DB 2998-9, 30014,
3012-3 (males); Villa Lants, Campus UNaM, MLP DB 3047
(male). Brazil: Sao Paulo: Itirapina, CFBH 6566 (male).
Uruguay: San José: Delta del Tigre, ZVCB 14564 (male).
Scinax trapicheiroi: Brazil: Sao Paulo: Ubatuba, CFBH 16703
(female).

Scinax uruguayus: Uruguay: Departamento Treinta y Tres:
Quebrada de los Cuervos, ZVCB 14574-6 (males).

Scinax sp. 1 (perpusillus group): Brazil: Rio de Janeiro: Parati,
CFBH 16727-8 (1 male, 1 female).

Scinax sp. 2 (perpusillus group): Brazil: Sao Paulo: Ilha do
Cardoso, CFBH 17274-6 (male, female, juvenile).
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