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Dynamic sexual dichromatism is a temporary colour change between the
sexes and has evolved independently in a wide range of anurans, many of
which are explosive breeders wherein males physically compete for access
to females. Behavioural studies in a few species indicate that dynamic
dichromatism functions as a visual signal in large breeding aggregations;
however, the prevalence of this trait and the social and environmental fac-
tors underlying its expression are poorly understood. We compiled a data-
base of 178 anurans with dynamic dichromatism that include
representatives from 15 families and subfamilies. Dynamic dichromatism is
common in two of the three subfamilies of hylid treefrogs. Phylogenetic
comparative analyses of 355 hylid species (of which 95 display dynamic
dichromatism) reveal high transition rates between dynamic dichromatism,
ontogenetic (permanent) dichromatism and monochromatism reflecting the
high evolutionary lability of this trait. Correlated evolution in hylids
between dynamic dichromatism and forming large breeding aggregations
indicates that the evolution of large breeding aggregations precedes the evo-
lution of dynamic dichromatism. Multivariate phylogenetic logistic regres-
sion recovers the interaction between biogeographic distribution and
forming breeding aggregations as a significant predictor of dynamic dichro-
matism in hylids. Accounting for macroecological differences between tem-
perate and tropical regions, such as seasonality and the availability of
breeding sites, may improve our understanding of ecological contexts in
which dynamic dichromatism is likely to arise in tropical lineages and why
it is retained in some temperate species and lost in others.
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1980, 1983; Andersson, 1994; Ciccotto & Mendelson,

Introduction 2016). Thus, animals have evolved numerous strategies

Sexual selection is a driving force in the evolution of
conspicuous coloration and displays in animals (Dar-
win, 1871; Andersson, 1994; Andersson & Simmons,
2006). Whereas conspicuous displays or colour may
increase the reproductive success of particular individu-
als, they can also be costly if the signaller is conspicu-
ous to unintended receivers such as predators (Endler,
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to mediate trade-offs between natural and sexual selec-
tion with respect to signalling traits. For example, spe-
cies with conspicuous displays typically delay trait
expression until reproductive maturity or when the
individual can bear the energetic investment involved
in displaying a sexually selected trait (Zahavi, 1975;
Booth, 1990). Likewise, some animals may largely con-
ceal signalling traits, such as colour patches, feathers
and scales, and selectively expose these traits to
intended receivers (Endler, 1992; Vukusic et al., 2002;
Whiting et al.,, 2003; Kemp & Macedonia, 2006; White
et al., 2015). Consequently, these brief displays attract
the attention of intended receivers while enabling an
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organism to restrict the amount of time they are con-
spicuous to unintended receivers. When displays
involve conspicuous coloration, another solution is
dynamic colour change: the ability of an organism to
switch a colour signal on and off over short periods of
time using neurophysiological or hormonal control.

Cephalopods and chameleons are the banner organ-
isms for dynamic colour change because of their ability
to change colour over a time span of seconds to mil-
liseconds (Hanlon et al.,, 1999; Stuart-Fox & Moussalli,
2008, 2009; Allen et al, 2013), but dynamic colour
change is also common in anuran amphibians, fishes
and other reptiles where hormonally regulated colour
change typically occurs over the course of hours to days
(Sumner, 1940; Cooper & Greenberg, 1992; Nilsson
Skold et al,, 2012; Kindermann ef al.,, 2013, 2014; Ols-
son et al., 2013; Tang et al., 2014). In many species with
neurophysiologically mediated dynamic colour change,
such as chameleons, conspicuous display coloration has
evolved for social reasons via sexual selection and
dynamic colour change allows animals to respond to a
social or predatory cue by adjusting their signal accord-
ing to a potential receiver’s visual system (Stuart-Fox
et al., 2007, 2008; Stuart-Fox & Moussalli, 2008). By
contrast, dynamic colour change in frogs is slower
because it is hormonally mediated (but see Kindermann
et al, 2014) and is typically studied in the context of
camouflage and thermoregulation (Camargo et al.,
1999; Tattersall et al., 2006); however, studies in species
with ephemeral colour differences between the sexes
(dynamic sexual dichromatism) indicate that dynamic
colour change in frogs may also evolve for social pur-
poses via sexual selection (Wells, 1980; Ries et al,
2008; Doucet & Mennill, 2010; Sztatecsny et al., 2010,
2012; Rehberg-Besler ef al., 2015; Kindermann & Hero,
2016b).

Acoustic signals are clearly the dominant mode of
communication in frogs, yet increasing evidence indi-
cates that visual signals, such as arm waving and foot-
flagging displays, play an important role in anuran com-
munication, particularly in noisy environments (Lind-
quist & Hetherington, 1996; Haddad & Giaretta, 1999;
Hodl & Amézquita, 2001; Hartmann et al., 2004, 2005;
Hirschmann & Hodl, 2006; Boeckle ef al., 2009; Reichert,
2012; Starnberger et al., 2014). Many animals augment
the conspicuousness of visual signals by enhancing the
contrast between signals and the luminance, colour and/
or pattern of signalling backgrounds (Bradbury &
Vehrencamp, 1998), and frogs are no exception. For
example, in diurnal Staurois frogs that engage in foot-
flagging displays, foot webbing becomes brighter at
sexual maturity and likely increases conspicuousness of
territorial displays to potential male rivals (Stangel et al.,
2015). Furthermore, behavioural experiments in Euro-
pean treefrogs (Hyla arborea), squirrel treefrogs (Hyla
squirella) and strawberry poison frogs (Oophaga pumilio)
indicate that females prefer conspicuous males (Taylor
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et al., 2007, Gomez et al., 2009; Maan & Cummings,
2009), and in polymorphic red-eyed treefrogs (Agalychnis
callidryas) and strawberry poison frogs, females mate
assortatively with respect to colour pattern (Summers
et al., 1999; Jacobs et al., 2016). Thus, luminance, colour
and/or pattern are likely important components of spe-
cies recognition and mate choice for many anurans, even
in low-light conditions.

Dynamic sexual dichromatism is currently known
from several dozen anuran species, but our present
understanding of the physiological basis and function of
this trait in frogs is limited (Bell & Zamudio, 2012;
Rojas, 2016). Several anurans with dynamic dichroma-
tism are explosive breeders in which males physically
compete for access to females, such as the Asian bull-
frog Hoplobatrachus tigerinus (Tabassum et al., 2011) and
Fleay’s Barred-frog Mixophyes fleayi (Stratford et al.,
2010), suggesting that this trait functions as a visual
signal in large breeding aggregations. Behavioural stud-
ies in two explosive breeding species with dynamic
dichromatism (Fig. 1), the European moor frog (Rana
arvalis) and the yellow toad (Incilius luetkenii), indicate
that temporary divergence in coloration between the
sexes prevents costly mistakes in sex recognition when
males seek females in aggregations with male-biased
operational sex ratios and scramble competition for
mates (Doucet & Mennill, 2010; Sztatecsny et al., 2012;
Rehberg-Besler et al, 2015). Similarly, in lek-breeding
stony creek frogs (Litoria wilcoxii), yellow coloration in
males during amplexus serves as an intrasexual signal
that may diminish sperm competition or displacement
by other males (Kindermann & Hero, 2016b). By con-
trast, male Trinidad poison frogs (Mannophryne trinitatis)
turn black while calling and this colour change appears
to play a role in dominance interactions in these highly
territorial frogs (Wells, 1980). Finally, in sexually
dichromatic spadefoot toads (Scaphiopus couchii), where
dichromatism is ontogenetic (fixed), females may use
carotenoid-based colour as an honest indicator of male
quality in large breeding aggregations where acoustic
signals are more difficult to assess (Vasquez & Pfennig,
2007). Thus, sexual dichromatism in frogs, and
dynamic dichromatism in particular, may function as
intrasexual (male—male competition) and/or intersexual
(female choice) signals, particularly in species with
explosive or lek-breeding systems.

Here, we update the global review of dynamic sexual
dichromatism evolution and frequency in frogs by Bell
& Zamudio (2012) and test the hypothesis that species
with explosive or lek-breeding systems in the family
Hylidae, a diverse and globally distributed radiation, are
more likely to exhibit sexual dichromatism. Hylids are
an ideal group for investigating trade-offs between nat-
ural and sexual selection with respect to signalling traits
because they typically lack chemical defences and, like
many frogs, rely on camouflage to avoid detection by
visually oriented predators (Toledo & Haddad, 2009;
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Fig. 1 Representative anurans exhibiting dynamic sexual dichromatism: (a) yellow toad Incilius luetkenii, photograph by Javier Sunyer,
(b) stony creek frog Litoria wilcoxii, photograph by Matt Greenlees; (c) and European moor frog Rana arvalis, photograph by Lars Iversen
(d) phylogenetic distribution of dynamic sexual dichromatism. Families are shown in bold and subfamilies in regular print. Branches are
coloured according to the percentage of species with dynamic sexual dichromatism. The proportion of dichromatic species over the total
number of species evaluated is shown in parentheses for each tip. The phylogeny is modified from Pyron & Wiens (2011).
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Wells, 2010; Rojas, 2016). Furthermore, sexual dichro-
matism is correlated with latitudinal variation in species
richness, predation pressure and seasonality in other
vertebrates (e.g. birds; Peterson, 1996; Badyaev & Hill,
2003; Friedman et al., 2009; Simpson et al., 2015; Dale
et al., 2015); therefore, we also investigated the rela-
tionship between dynamic dichromatism and species
distribution (temperate or tropical) in hylids to assess
whether broad macroecological factors may play a role
in the prevalence and evolution of this trait.

Materials and methods

The distribution and diversity of dynamic sexual
dichromatism in frogs

To establish the presence of dynamic sexual dichroma-
tism in frogs, we searched the published scientific litera-
ture, consulted field guides, online databases (www.a
mphibiaweb.org and www.iucnredlist.org) and expert
knowledge. Due to its ephemeral nature, dynamic sexual
dichromatism is rarely reported in the literature; there-
fore, we established a set of criteria by which to identity
dynamic dichromatism using colour photographs of live
frogs (Fig. S1). Briefly, we scored species as dichromatic
when images of breeding condition males (vocalizing, in
amplexus, or engaging in breeding behaviour) showed a
distinctly different dorsal coloration than females and
nonbreeding males. All photographic evidence was
assessed independently by two of the authors (RCB and
GNW), and species in which dynamic dichromatism is
suspected but unconfirmed were not included in subse-
quent analyses. Therefore, our scoring system was con-
servative and likely underestimated the prevalence of
dynamic dichromatism. The final database includes 2146
species (of ~6700 described anuran species) for which we
assessed the presence/absence of dynamic dichromatism
(Table S1). For each species with dynamic sexual dichro-
matism, we also report the baseline and display colours
and associated references (Table S2).

The evolution of sexual dichromatism in the family
Hylidae

We gathered data from the literature on whether spe-
cies form large breeding aggregations (explosive or lek-
breeding species, as defined by Wells, 1977), and bio-
geographic distribution (temperate/tropical) for all hylid
species for which we assessed the presence/absence of
dynamic dichromatism (Table S3). With some excep-
tions, the breeding season in many hylid frogs is not as
dramatically condensed as that of classic explosive
breeders, such as arid-adapted bufonid and scaphiopo-
did frogs; however, following Wells (1977) we consid-
ered species in which individual populations have
explosive breeding periods as ‘explosive’ (even if the
breeding season of the species lasts for several months).
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Likewise, many hylids are lek-breeding species and we
included these in the large breeding aggregation cate-
gory. Species that do not form large breeding aggrega-
tions included prolonged breeders and those that breed
in bromeliads. Species for which minimal information
on physical appearance or general ecology is available
were not included in subsequent analyses.

We generated a phylogeny with nucleotide sequence
data from GenBank for all hylids for which we had phe-
notypic data. The resulting data set included two mito-
chondrial and four nuclear loci for 355 hylid frogs
(approximately 37% of the currently recognized species
in the family Hylidae; Table S3). We aligned sequences
with Crustar X 2.0.10 (Larkin et al., 2007), excluded any
ambiguously aligned sites and used PartrrioNFiNDER 1.1.10
(Lanfear et al., 2012) to establish the substitution models
and partitioning scheme for the analysis (Table S4). We
estimated the phylogeny using Bayesian phylogenetic
analyses implemented in Beast 1.8.0 (Drummond et al.,
2012) with a speciation birth-death incomplete sampling
tree prior and a lognormal relaxed clock that was
unlinked across all markers. We enforced monophyly for
the three subfamilies and 18 strongly supported mono-
phyletic genera/lineages (bootstrap support >95 in Pyron
& Wiens, 2011) and obtained posterior distributions from
two independent Markov chain Monte Carlo (MCMC)
simulations, each run for 350 million generations. We
assessed parameter convergence using TRAcer 1.5 (Ram-
baut et al.,, 2013). The effective sample size (ESS) for each
parameter was above 100, and simulations were repeated
without sequence data to test the influence of priors on
posterior distributions for all parameters. We combined
tree files from replicate runs using LogComBINER and dis-
carded the first 150 million trees as burn-in prior to sum-
marizing the posterior distribution of trees using
TREEANNOTATOR and generating a maximum clade credibil-
ity (MCC) tree. To account for phylogenetic uncertainty
in the subsequent comparative analyses, we randomly
selected 100 post-burn-in phylogenies from the posterior
distribution and conducted analyses using both the MCC
tree and the randomly selected subset of trees.

Both forms of sexual dichromatism (dynamic and
ontogenetic) are present in the Hylidae. To reconstruct
the evolutionary history of dynamic dichromatism,
ontogenetic dichromatism and monochromatism across
hylid frogs, we implemented stochastic character map-
ping (Bollback, 2006) on the MCC tree. This method
calculates the conditional likelihood of each character
state at each node and then samples the posterior distri-
bution of states to simulate transitions between charac-
ter states along each branch. Character state transitions
are conditioned on a rate matrix and can occur at
any point along a branch (i.e. they are not restricted to
speciation events). We used the package phytools (Rev-
ell, 2012) implemented in R 3.1.1 to summarize the
results of 100 simulated reconstructions on the MCC
tree comparing the equal-rates, symmetrical-rates and
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all-rates-ditferent models. We used a likelihood-ratio
test to select the ‘best” model and then reran the analy-
sis across the set of 100 phylogenies to estimate transi-
tion rates between states.

To assess whether the evolution of dynamic dichro-
matism is correlated with biogeographic distribution or
forming large breeding aggregations, we implemented
BavesTraIts v3, a reversible-jump MCMC method (Pagel
& Meade, 2006) that visits dependent and independent
models of binary character evolution in proportion to
their posterior probability. Using a randomly selected
set of 100 phylogenies, we ran MCMC analyses for
independent and dependent models of character evolu-
tion for dynamic dichromatism (present or absent) with
respect to biogeographic distribution (temperate or
tropical) and breeding system (presence/absence of
large breeding aggregations). Dynamic and ontogenetic
dichromatism may have important differences in terms
of evolutionary lability and function; thus, we did not
include the seven species with ontogenetic (permanent)
sexual dichromatism in correlated trait analyses. We
were unable to assess the breeding system for one
dichromatic and two monochromatic species; therefore,
these character states were coded as missing data in
analyses. We ran two independent Markov chains of 50
million generations each for independent and depen-
dent models, with and without the covarion model
(Tuffley & Steel, 1998), which allows traits to vary their
rate of evolution within and between branches. We
assessed convergence and verified that ESS values for
all parameters were >200 with Tracer 1.5 and com-
pared the relative performance of the different models
via Bayes factors (BF). For traits with strong support for
the dependent model of character evolution (BF > 5),
we discarded the first 5 million generations as burn-in
and calculated mean transition rates among character
states. Finally, we implemented multivariate phyloge-
netic logistic regression in the R package phylolm (Par-
adis & Claude, 2002; Ives & Garland, 2010; Tung Ho &
Ane, 2014) to examine the correlation structure among
dynamic dichromatism, biogeographic distribution,
breeding system and the interaction between biogeo-
graphic distribution and breeding system. We used the
logistic. MPLE method, which maximizes the penalized
likelihood of the logistic regression, ran 10 000 boot-
strap replicates on the MCC tree, and used a likelihood-
ratio test to select the ‘best” model. These analyses did
not include the three species for which we were unable
to assess the breeding system.

Results
The distribution and diversity of dynamic sexual
dichromatism in frogs

Our study considerably extends the previously docu-
mented prevalence of dynamic dichromatism (31

species from nine families and subfamilies; Bell &
Zamudio, 2012) to include 178 species from 15 families
and subfamilies (Fig. 1, Table S2). Of these combined
records, 67 are documented in the peer-reviewed litera-
ture or are based on the authors’ personal observations,
whereas the remaining 111 are based on the criteria
described in the methods (Table S2). This is still likely
an underestimate of this ephemeral trait, and we pro-
vide a list of species in which dynamic dichromatism is
suspected but unconfirmed to guide future research
efforts (Table S2). The vast majority of the new records
are from the family Hylidae, which is a predominantly
arboreal group of frogs in which dynamic dichromatism
appears to be quite common and occurs in both tem-
perate and tropical species (Figs 1 and S2). We also
documented high levels of dichromatism in the family
Bufonidae, a diverse lineage of chemically defended
species that inhabit a variety of habitats, and in the
family Ranidae and subfamily Limnodynastinae
(Myobatrachidae), which include predominantly
stream-dwelling, leaf litter and semi-fossorial species.

Among the 178 anuran species that exhibit dynamic
sexual dichromatism, this temporary colour change typi-
cally results in vyellower coloration (165 species;
Table S2). In a few cases, however, male coloration
changes to black/darker shades relative to baseline colour
(e.g. the dendrobatids M. trinitatis and Rheobates palmatus,
and the ranids Rana graeca, Rana sylvatica, Rana temporaria
and Clinotarsus curtipes), brighter green coloration (e.g.
the phrynobatrachid Phrynobatrachus natalensis, and the
hylids Hypsiboas rufitelus and Itapohyla langsdorffii) or
vibrant blue coloration (e.g. R. arvalis). Mutual dynamic
colour change occurs in at least one of these 178 species,
the bufonid Xanthophryne tigerinus, in which both males
and females exhibit display coloration that is yellower
relative to baseline coloration (Table S2).

The evolution of sexual dichromatism in the family
Hylidae

Within the diverse and widespread family Hylidae,
dynamic dichromatism is present in two of the three
subfamilies and 121 species of the 491 we assessed
(Fig. 1; Table S2). Over 25% of species we assessed in
the Hylinae and Pelodryadinae subfamilies are sexually
dichromatic, and frogs in these subfamilies are found in
diverse temperate and tropical habitats throughout the
Americas, Europe and Asia (Hylinae), and Australia
and Papua New Guinea (Pelodryadinae). By contrast,
none of the Phyllomedusinae species are sexually
dichromatic. This lineage of arboreal hylids is restricted
to the neotropics, and most species have specialized
reproductive modes, laying their eggs on leaves over-
hanging water or in tree hole cavities. Species in all
three subfamilies form large breeding aggregations.

To examine transitions in dynamic dichromatism,
ontogenetic dichromatism and monochromatism across
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hylids, we used stochastic trait mapping to reconstruct
the timing and placement of changes on the hylid phy-
logeny. Our final data set of species for the analysis
included 355 hylid species (seven with ontogenetic sex-
ual dichromatism, 95 with dynamic sexual dichroma-
tism and 253 sexually monochromatic species). We
found the all-rates—different model was the best fit for
mapping dichromatism on the hylid phylogeny (log-
likelihood for equal-rates, symmetrical-rates and all-
rates-different models was —285.884, —249.797 and
—233.640, respectively; z° =32.3, d.f. =3, P<0.005)
and reconstructed monochromatism as the most likely
ancestral state (Fig. S3). We found very high transition
rates across the phylogeny (average of 205.6 changes
between states across 10 000 simulations) demonstrat-
ing the high evolutionary lability of this trait. The vast
majority of transitions occurred between dynamic
dichromatism and monochromatism (Fig. 2), with
roughly equivalent shifts from monochromatism to
dynamic dichromatism (68.45) and reversals back to
monochromatism (89.21). Transitions to ontogenetic
dichromatism were less common and occurred more
frequently from dynamic dichromatism (22.86) than
from monochromatism (0.46), indicating that dynamic
dichromatism may serve as an intermediate stage to
ontogenetic dichromatism in this family (Fig. 2).

To test for potential selective mechanisms shaping
the evolution of dynamic dichromatism in hylid frogs,
we applied correlated trait evolution analyses between
i) dynamic dichromatism and species distribution (tem-
perate or tropical) and ii) dynamic dichromatism and
large breeding aggregations (present/absent). We did
not find evidence for concerted evolution between
dynamic dichromatism and species distribution
(Table 1). Although breeding aggregations in hylids are
not typically considered ‘explosive’, more than half of

89.21
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the species in our data set form large breeding aggrega-
tions and more than one-third of those species exhibit
dynamic dichromatism (Fig. 3). The dependent model
diagram of evolutionary rates shows that transitions to
dynamic dichromatism are much more likely among
species that form large breeding aggregations than those
that do not (q24 vs. q13; Fig. 3, Table S5). In addition,
dichromatism is retained in a few lineages that do not
form large breeding aggregations (q43; Fig. 3). Thus,
we see concerted evolution of dynamic dichromatism
and breeding biology in hylids with the evolution of
large breeding aggregations preceding the evolution of
dynamic dichromatism. Finally, in our multivariate
phylogenetic logistic regression analyses we found that
the interaction between species distribution and breed-
ing aggregation was a significant predictor of dynamic
dichromatism in hylids (likelihood-ratio test y* = 5.4,
dtf. =1, P<0.05 Table 2). This result indicates that
the association between dynamic dichromatism and
breeding aggregation differs between temperate and
tropical regions such that breeding aggregation is a
strong predictor of dynamic dichromatism in tropical
regions and not in temperate regions.

Discussion

Widespread diversity of dynamic sexual
dichromatism in anurans

We identified dynamic sexual dichromatism in 178 frog
species from 15 families and subfamilies in both tem-
perate and tropical regions. Although this is a substan-
tial increase from the initial review in Bell & Zamudio
(2012), we assessed only ~30% of described frog diver-
sity and were conservative in our assessments based on
photographs; thus, we expect that the prevalence of

A

Dynamic dichromatism

Monochromatic

n=95

68.45

n =253

A 4

Ontogenetic dichromatism
n=7

Fig. 2 Estimated transition rates between dynamic dichromatism, ontogenetic dichromatism and monochromatism in the Hylidae based on
stochastic character mapping in phytools. The thickness of the arrows is proportional to the mean transition parameter estimate from
10 000 simulations across 100 phylogenies sampled from the posterior distribution of the phylogenetic analysis. Sample sizes included in

the analysis are indicated for each character state.
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Table 1 Transition rate models and associated marginal likelihood
estimates from the stepping stone sampler for BayesTrairs analyses.
Bayes factors for each model compared to the model with

strongest support (based on Bayes factors >5) are shown, with the
best model indicated in bold.

Dichromatism vs. Species
distribution

Dichromatism vs.
Breeding aggregation

Likelihood  Bayes factor  Likelihood  Bayes factor
Independent —-318.71 43.28 —433.87 74.08
Independent cv ~ —297.07 - —415.91 38.16
Dependent —-321.79 —49.44 —4138.79 33.92
Dependent cv —296.43 1.28 —396.83 -

dynamic dichromatism in frogs is much greater than
what we report here. The broad phylogenetic distribu-
tion of dynamic sexual dichromatism across the anuran
tree of life suggests that this trait has evolved multiple
times and that the underlying mechanisms and func-
tion of dynamic dichromatism may vary among lin-
eages. In contrast to the initial review, our updated
assessment of dynamic dichromatism includes at least
one species, the Amboli toad X. tigerinus, in which both
males and females are bright yellow during the breed-

change may also occur in a few other species including
the microhylid Cophixalus saxatilis (Table S2). Bright col-
oration in female birds can reflect mutual mate choice
(Hanssen et al., 2006) or female territoriality and com-
petition for limited resources (Heinsohn et al, 2005;
Murphy et al., 2009). The Amboli toad thus presents an
exciting opportunity to investigate whether similar
mechanisms underlie mutual dynamic dichromatism in
frogs.

Among frogs with dynamic sexual dichromatism, a
temporary shift to yellow coloration is by far the most
common display colour in both diurnal and nocturnal
species (~95% of dichromatic species). The ability to
discern colour differences is well documented in several
diurnal anurans (Hailman & Jaeger, 1974; Sztatecsny
et al., 2012), but the extent of anuran colour discrimi-
nation in low-light conditions is unclear. Yellow col-
oration is typically brighter relative to background
environments; therefore, in species that are active in
low-light conditions, increased brightness of yellow
frogs may serve as an effective achromatic signal. For
example, males in the dynamically dichromatic yellow
toads (I [uetkenii) distinguished between brown and
yellow clay frog models in both daytime and night-time
trials (Rehberg-Besler ef al.,, 2015), indicating that sex-

ing season (Biju et al, 2009). Mutual dynamic colour ual differences in hue and/or luminance were
q13=0.28
Dichromatic < z =_O.9_7_ _ Monochromatic
No aggregation No aggregation
n= 19 ﬁ n= 145
q31 =41.07
Z=0.00
q43 = 39.87 q34 =41.74 g21=42.03 q12=41.12
Z=0.02 Z=0.00 Z=0.00 Z=10.00
q24 =42.10
Z=0.00
Dichromatic <= Monochromatic
Aggregation Aggregation
n=75 ﬁ n=106
g42 =42.00
Z=0.00

Fig. 3 Transition rates between discrete character states of dynamic dichromatism (present or absent) and large breeding aggregations
(present or absent) across 348 species of hylid frogs taken from the posterior distribution of BavesTrairs. The thickness of the arrow is
proportional to the mean transition parameter estimate (gij) from the posterior distribution of BayesTrarrs, and Z indicates the frequency
with which each was assigned to zero (Z) in the dependent model analysis. Probable transitions (Z < 0.1) are bolded, and improbable
transitions (Z > 0.20) are represented by dashed arrows. Sample sizes (the number of species for each combination of traits) are indicated
for each character state. We were unable to assess presence/absence of explosive breeding for one dichromatic and two monochromatic

species; therefore, the sample sizes for these traits add up to 345 species.
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Table 2 Summary of multivariate phylogenetic logistic regression analyses for the effects of large breeding aggregations (0 = absent,
1 = present) and distribution (0 = temperate, 1 = tropical) on dynamic dichromatism (0 = absent, 1 = present). Bolded predictors of
dynamic dichromatism correspond to those significant at P < 0.05. Alpha is the phylogenetic correlation parameter estimate from

phyloglm.
Pen. Breeding Distribution Breeding* Distribution
Log-Likelihood AIC coefficient coefficient coefficient Alpha
Dichromatism ~ Breeding —1566.6 324.0 1.722 - - 6.623
Dichromatism ~ Distribution —192.1 395.2 - 0.641 - 11.489
Dichromatism ~ Breeding + Distribution —150.7 315.4 1.843 0.829 - 3.799
Dichromatism ~ Breeding + —148.0 313.3 0.672 —0.460 1.353 3.968

Distribution + Breeding*Distribution

detectable in low-light conditions. The high prevalence
of yellow coloration in dynamically dichromatic frogs
may also reflect physiological limits as to which tempo-
rary colour changes are possible. Frog skin typically
contains three pigment cell types: melanophores, which
contain melanin; nonreflecting chromatophores, which
contain pteridine or carotenoid pigments and are called
xanthophores when they bestow yellow coloration and
erythrophores when they bestow red coloration; and
finally reflecting chromatophores called iridophores,
which bestow bright and blue structural coloration
(Bagnara, 1976). Histological studies in the dynamically
dichromatic stony creek frogs (L. wilcoxii; Fig. 1) indi-
cate that temporary changes to yellow coloration are
accomplished by aggregating melanin within melano-
phores to reveal yellow xanthophores (Kindermann &
Hero, 2016a), which may be a shared mechanism
among frogs for displaying temporary yellow coloration.
Thus, several nonmutually exclusive mechanisms may
contribute to the high prevalence of yellow coloration
in dynamically dichromatic anurans.

Trade-offs between natural and sexual selection with
respect to signalling traits may partly explain why
dynamic dichromatism is so common in hylid treefrogs.
Hylids typically lack chemical defences and, like many
frogs, rely on camouflage to avoid detection by visually
oriented predators (Toledo & Haddad, 2009; Wells,
2010; Rojas, 2016). Thus, dynamic colour changes may
serve as brief displays to attract the attention of
intended receivers while enabling male frogs to restrict
the amount of time they are conspicuous to unintended
receivers. Anurans that are chemically defended, such
as the bufonids and dendrobatids, exhibit conspicuous
warning coloration year-round, indicating that
increased visibility to predators is not costly in these
species. Yet, several bufonids exhibit dynamic sexual
dichromatism with males reverting to dull, baseline col-
oration after breeding (Table S1). Thus, the pervasive-
ness of dynamic dichromatism in both chemically
defended and undefended species may reflect more
universal benefits to remaining cryptic outside of the
breeding season, or that maintaining bright coloration
is energetically costly. Alternatively, changes in col-
oration may be linked to hormone fluctuation such that

these colour changes are only possible during the
breeding season. Although the role of hormones in
mediating dynamic dichromatism in bufonids has not
yet been characterized, laboratory experiments in rha-
cophorid and hylid treefrogs link increases in testos-
terone (Buergeria robusta; Tang et al, 2014) or
epinephrine (L. wilcoxii; Kindermann et al., 2014) with
dynamic yellow colour change. These distinct hormonal
mechanisms, which are not necessarily linked with
breeding activity in L. wilcoxii, may reflect differences in
the adaptive (or possibly nonadaptive) role of dynamic
colour change in different species.

The evolution of sexual dichromatism in hylid
treefrogs

Within hylids, we found that transitions from dynamic
dichromatism to ontogenetic dichromatism were much
more frequent than those from monochromatism to
ontogenetic dichromatism, suggesting that dynamic col-
our change may act as an evolutionarily intermediate
state to ontogenetic colour change in this family. Fur-
thermore, we found that the few hylids with ontoge-
netic dichromatism occur in tropical regions and do not
necessarily form large breeding aggregations. Female
choice is often cited as an evolutionary mechanism in
sexually dichromatic vertebrates when males are the
‘brighter” sex (Salthe, 1967; Andersson, 1982; Kodric-
Brown & Brown, 1984; Wiens ef al, 1999; Cooper &
Hosey, 2003; Todd & Davis, 2007; Caro, 2009) and is a
more common component of courtship in frogs with
prolonged breeding than in those with explosive breed-
ing (Wells, 1977). Therefore, whereas behavioural stud-
ies and observations in dynamically dichromatic frogs
indicate that temporary sexual colour differences serve
as intrasexual signals (Wells, 1980; Sztatecsny et al.,
2012; Rehberg-Besler ef al.,, 2015), ontogenetic (perma-
nent) colour differences, which are subject to natural
and sexual selection year-round, may be more likely to
serve as intersexual signals of mate quality (Vasquez &
Pfennig, 2007; Maan & Cummings, 2009). Hylid genera
with monochromatic, dynamically dichromatic and
ontogenetically dichromatic species (Scinax, Dendropso-
phus and Hypsiboas) present an ideal opportunity to
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address these hypotheses with natural history observa-
tions of courtship behaviours (e.g. foot-flagging in D.
parviceps; HOdl & Amézquita, 2001), mating system
dynamics (e.g. male-male antagonistic interactions),
controlled behavioural experiments (e.g. female mate
choice and male sex recognition) and assessments of
predation risk (e.g. clay model attack rates; Kinder-
mann & Hero, 2016b).

Across hylids, we found concerted evolution of
dynamic sexual dichromatism and large breeding aggre-
gations, and that the evolution of forming breeding
aggregations precedes the evolution of dynamic dichro-
matism. Behavioural experiments in the yellow toad
(family Bufonidae) and European moor frog (family
Ranidae) demonstrated that dynamic dichromatism
serves to improve sex recognition in large breeding
aggregations (Sztatecsny et al., 2012; Rehberg-Besler
et al., 2015). Male-male scramble competition for mates
and multiple amplexus are common in hylids that form
large breeding aggregations; thus, behavioural sex-recog-
nition experiments in hylids may reveal that dynamic
dichromatism serves the same function in a third anuran
family. The correlated trait analysis, however, also indi-
cates that dynamic dichromatism is retained in hylid lin-
eages that do not form large breeding aggregations. In
hylids with prolonged breeding, dynamic dichromatism
may serve in territorial or dominance interactions (e.g.
M. trinitatis; Wells, 1980), as indicators of male quality
(e.g. S. couchii; Vasquez & Pfennig, 2007), or functions
that have not yet been explored in other anurans. For
example, in the stony creek frog (L. wilcoxii), male
dynamic colour change intensifies during amplexus,
which may serve as a dominance signal to other males
(Kindermann & Hero, 2016b) or alternatively may sim-
ply be a by-product of hormones released during
amplexus to elicit sperm release (Kindermann et al.,
2014). Future studies of hylid mating behaviour, colour
change physiology and visual systems will highlight the
social environments that drive the evolution of sexual
dichromatism in frogs and will contribute to our under-
standing of the trade-offs between natural and sexual
selection with respect to signalling traits in animals.

Although most of the hylid species that exhibit
dynamic dichromatism have tropical distributions, we
did not find support for concerted evolution of dichro-
matism with respect to biogeographic distribution across
the hylid phylogeny. Dynamic dichromatism is present
in both tropical and temperate hylines and pelodryadi-
nes and absent in phyllomedusines (which are entirely
tropical). Nonetheless, the multivariate phylogenetic
logistic regression recovers the interaction between bio-
geographic distribution and forming breeding aggrega-
tions as a significant predictor of dynamic dichromatism
in hylids. Specifically, breeding aggregation is a strong
predictor of dynamic dichromatism in tropical regions
and not in temperate regions. This pattern may be dri-
ven by a few predominantly temperate genera in the

Hylinae (Acris, Hyla and Pseudacris), which occur in the
Northern Hemisphere, and do not exhibit dynamic
dichromatism even though a number of species form
large breeding aggregations. Both Southern Hemisphere
temperate species in the Hylinae that exhibit dynamic
dichromatism belong to predominantly tropical genera,
and one (Scinax catharinae) is an explosive breeder,
whereas the other (Hypsiboas leptolineatus) is a pronged
breeder in which males are territorial and engage in
physical combat (Reinke & Deiques, 2010). By contrast,
dynamic sexual dichromatism is common in both tem-
perate and tropical pelodryadines, which occur
throughout Australasia and include both explosive and
prolonged breeders. Finally, phyllomedusines are an
entirely tropical radiation in which many species form
large breeding aggregations where visual signals,
including colour pattern, are important aspects of inter-
sexual communication (Jacobs et al., 2016); yet, we did
not find evidence of dynamic sexual dichromatism in
this group. Amplexus and egg deposition in phyllome-
dusines are terrestrial (both occur on leaves overhang-
ing water or in tree hole cavities; Zamudio et al., 2016);
therefore, scramble competition and mistakes in sex
recognition may be less common in these species rela-
tive to frogs that deposit their eggs in shared aquatic
habitats (i.e. ponds and streams). By contrast, most
hylines and pelodryadines deposit their eggs in water,
potentially creating more opportunities for mistakes in
sex recognition or scramble competition to secure
access to females when populations form large breeding
aggregations (Wells, 1977). These differences in breed-
ing biology and the biogeographic distribution of
dynamic dichromatism among hylids indicate that
macroecological differences between temperate and
tropical regions, such as seasonality and the availability
of breeding sites, may improve our understanding of
ecological contexts in which dynamic dichromatism is
likely to arise in tropical lineages and why it is retained
in some temperate species and lost in others.
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Figure S1 Sample photographic criteria for assessing
the presence of dynamic sexual dichromatism in the
Australian hylid Litoria revelata.

Figure S2 Maximum clade credibility tree for 355 spe-
cies of hylid frogs with traits (dynamic dichromatism,
species distribution, and large breeding aggregation)
indicated on the tips of the phylogeny.

Figure S3 Stochastic character mapping of dynamic
dichromatism, ontogenetic dichromatism and
monochromatism across 355 species of hylid frogs based
on 100 SIMMAP simulations of character states on the
MCC phylogeny implemented in phytools.

Table S1 List of anuran species assessed for the pres-
ence/absence of dynamic sexual dichromatism.

Table S2 Database of dynamic dichromatism for all
families of frogs; male and female baseline colours;
male and/or female display colour; evidence document-
ing dichromatism (D = documented in the literature,
P = photographic, O = observed by authors); and asso-
ciated references.

Table S3 GenBank accession numbers for two mito-
chondrial and four nuclear loci used to estimate the
phylogeny of 355 hylid frogs in this study and trait val-
ues (dichromatism, geographic distribution, and breed-
ing aggregation) for comparative analyses.

Table S4 Substitution models and partition schemes for
Hylidae phylogenetic reconstruction.

Table S5 Median and upper/lower 95% HPD for corre-
lated dynamic dichromatism and breeding aggregation
transition rates from the posterior distribution of Baves-
Trarts analysis.

Data S1 Full citations for references in Table S2 and
references used to assess breeding biology in hylids.
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[Acris bianchardl Harper, 1947

i crepians Balr, 165¢
(Le

LeConte, 1625)

baturitensis Hoogmoed, Borges, and Cascon, 1994

8

us brevis (Gunther, 1863)

(Caldwell and Myers. 1990)

quinguevittatus (Steindachner, 1864

)
lenomus dasi Manamendra-Arachchi and Pethiyagoda, 1998

fenomus kandianus (Gunther, 1872)

mus kelaarti (Guniher, 1858)

ickersgill, 2007

< dblcas Pickersgil, 1984

s dorsalis (Peters, 1875)

s enseticola Largen, 1974

s fornasini (Biancon, 1849)

s fulvovitiatus (Cope, 1861)

s laevis (A, 1930)

sorioi (Ferreira, 1906)

Ius paradorsalis Perret, 1960

rixalu (Werner, 1908)

[Afrixalus spinifrons (Cope, 1862)

[Afrixalus stuhimanni (Pfefter, 1893

[Affixalus uluguruensis (Barbour and Loveridge, 1928)

nnae (Dueliman, 1

sspera (Pelers, 1873)

allidryas (Cope, 1862)

facnicolor (Cope, 1864)

ranulosa (Cruz, 1

89)
il (Dueliman and Mendelson, 1995)

Temur (Boulenger, 1882)

‘moreleti (Dumerl, 1853)

salfator Taylor, 1955

Spurrell Boulenger, 1913

Taliceps Glaw, Vences, and Bohme, 1998

‘madagascariensis (Duméri, 1853)

Securifer Glaw, Vences, and Bahme, 1998

ericus tuberculus (Richards, Johnston, and Burton, 1992)

[Allobates alessandroi (Grant and Rodriguez, 2001)
[Allobates bromelicola (Test, 1956)

[Allobates brunneus (Cope, T687)

[Allobates caeruleodactylus (Lima and Caldwell, 2001)

[Allobates crombiel (Morales, 2002)

[Allob (Boulenger, 1664)

[Allobates gasconi (Morales, 2002)

[Allobates granti (Kok, MacCulloch, Gaucher, Poslman, Bourne, Lathrop, and Lenglet, 2006)
[Allobates hodii Simdes, Lima, and Farias, 2010

[Aobates insperatus (orales, 2002)

tes kingsburyf (Boulenger, 1918)

Melin, 1941)

fos nidicola (Caldwell and Lima, 2003)

fos Kok and Emst, 2007

al
al
al:
ales masniger (Morales, 2002)
al
al
al

fos (Lima, Sanchez, and Souza, 2007)

(Cope, 1675)

ates wayuu (Acosta-Galvis, Cuentas, and Coloma, 1999)

ates zaparo (Siverstone, 1976)

lophryne ruthveni Gaige, 1926

lis Formas, Ubeda, Cuevas, and Nunez, 1997

sodes barrioi Veloso, Diaz, Iturra-Constant, and Penna, 1981

Sodes hugoi Cuevas and Formas, 2001

s and Formas, 2005

odes montanus (Lataste, 1902)

/sodes nodosus (Dumeril and Bibron, 1841)

odes norae Cuevas, 2001

les vanzolinii (Donoso Barms 7974)

fos cisternasil Bosca, 1

tos dickhileni Arnizen and Garcia-Parfs, 1995

tes mulefensis (Sanchiz and Adrover, 1979)

tes obstetricans (Laurent, 1768

[Ameerega Twomey and Brown, 2008

[Ameerega bassleri (Meln, 1941)

[Ameerega bilnguis (Junger, 1989)

[Ameerega boliviana (Boulenger, 1902)

[Ameerega braccata (Steindachner, 1864)

[Ameerega cainarachi (Schute, 1989)

[Ameerega eryth
[Ameerega flavopicta (Lutz, 1925)

mos (Vigle and Miyata, 1980)

[Ameerega hahneli (Boulenger, 1884)

[Ameerega ignipedis Brown and Twomey, 2000

[Ameerega macero (Rodriguez and Myers, 1993)

[Ameerega parvula (Boulenger, 1682)

[Ameerega pepperi Brown and Twomey, 2009
[Ameerega petersi (Silverstone, 1976)

[Ameerega picta (Bibron, 1838)

[Ameerega planipaleae (Morales and Velazco, 1998)

[Ameerega pongoensis (Schulte, 1999

[Ameerega rubriventris (Lbtiers, Debold, Hen\s‘ Glaw, and Kneller, 1997)

[Ameerega silverstonei (Myers and Daly, 19

79)
Amesrsga simulans (Myers, Rodnguez and Icochea, 1998)

rega trvitata (Spix, 1

Am fetia angolensis (Bocage,

[Amietia fuscigula (Duméril and ammn, 847)

[Amiet

tia vandjki (Visser and Channing, 1997)

‘garmani (Meek, 1897)

gracilipes [Buu\enger 899)
gutturalis (Power, 1927)

Kisoloensis [Lovendge‘ 1932)

Jemairi (Boulenger, 1901

‘maculatus (Hallowell, 1854)

(Schiegel, 1841)

pantherinus (Smith, 1828)

rangeri (Hewt, 1935)

regularis (Reuss, 1833

taiensis (Rédel and Ernst, 2000)
togoensis (Ahl, 1924)

xars Tondy, Tndy. Kef,ond DU-Maciey, T76)

[Amol

e, 1929)

A

Poy
imol ps granulosus (Liu and Hu, 1961)

[Amol

(Pope and Romer, 1951)

A

\molops larutensis (Boulenger, 1899)

[Amol

ps marmoratus (Blyth, 1855)

[Am:

ps panhai Matsui and Nabhitabhata, 2006

A

\molops rickefti (Boulenger, 1899)

A

\naxyrus americanus (Holbrook, 1836)

A

\naxyrus baxterd (Porter, 1968)

A

\naxyrus boreas (Baird and Girard, 1852)

A

\naxyrus callfornicus (Camp, 1915

anorus (Camp, 1916)

ognalus (Say, 1822

)
ompactils (Wiegmann, 1833)

febills (Girard, 1854)

xsul (Myers, 1942)

wieri (HincKley, 1882)

emiophrys (Cope, 1886)

(Sanders, 1953)

us kefloggi (Taylor, 1938)

microscaphus (CoDe 1557)

nelson’ (Stejneger,

393)
punclatus (Baird and G\rard 1852)

quercicus (Holbrook, T

reliformis (Sanders and sm-m 7951)

speciosus (Girard, 1854)

Terrestris (Bonnaterre, 1789)

oodhousi (Girard, 1854)

oulengerii Mller, 1892

(Boislel and Massary, 1999)

ebei (Noble, 1923)

granvillel (Lescure, 1975)

tepheni (Martins, 1989)

theca spinosa (Steindachner, 1864)

hanitschi Inger, 1960

Talifii Wood, Grismer, Ahmad, and Senawi, 2008

Teplopus (Ganther, 1872)

Tongidigita Tnger, 1960

S

‘malayana inger, 1960

EEEEEEE

nia spinulifer (Mocquard, 1890)

brunoj Miranda-Ribeiro, 1920

albosignalus (Lutz and Lulz, 1938)

arildae (Cruz and Peixoto, 1987)

ohrhardt (Miller, 1924)

‘ougeniof (Carvalho-e-Silva and Carvaino-e-Silva, 2005)

iirapitanga (Cruz, Pimenta, and Silvano, 2003)

Toucopygius (Cruz and Peixolo, 1985)

perviridis Lutz, 1950

[Arenophryne rofunda Tyler, 1976

A

rgenteohyla siemersi (Mertens, 1937)




Species and authority

krebsi (ertens, 1938

roleptis adelphus Perret, 1966

roleptis affnis A, 1939

roleptis poecilonotus Peters, 1863

rolept Pleffer, 1893

roleptis sylvaticus (Laurent, 1954)

roleptis variabilis Matschie, 1893

[Arthroleptis xenodactyloides Hewitt, 1933

[Ascaphus montanus Mittleman and Myers, 1949

[Ascaphus truei Stejneger, 1899

[Assa darlingtoni (Loveridge, 1933)

nifoi (Barrio, 1973)

[Atelopus barbotini Lescure, 1981

[Alelopus bomolochos Peters, 1973

[Atelopus certus Barbour, 1923

[Atelopus chiriguiensis Shreve, 1936
[Atelopus cruciger (Lichtenstein and Wiartens, 1856]

[Atelopus elegans (Boulenger, 1682)

[Atelopus exiguus Boeliger, 1892

[Atelopus farci Lynch. 1993

[Atelopus flavescens Dum@rl and Bibron, T84T

[Atelopus franciscus Lescure, 1974

[Aelopus glyphus Dunn, 1931

[Atelopus hallheios Peters, 1973

[Atelopus hoogmoedi Lescure, 1974

[Atelopus ignescens (Cornalia, 1649)

[Atelopus laetissimus Ruiz-Carranza, Arda-Robayo, and Hernandez-Camacho, 1994
[Atelopus fimosus Tbafiez, Jaramillo, and Solis, 1995

[Atelopus mindoensTs Peters, 1973

[Atelopus Rivero, 1974

[Atelopus mursca and Hoyos, 1992

[Atelopus nanay Coloma, 2002

[Atelopus onoref Coloma, Lotlers, Dueliman, and Miranda-Leiva, 2007
[Atelopus pu nger,

[Atelopus simulatus Ruiz-Carranza and Osomo-Mufioz, 1994
[Atelopus sorianoi La Marca, 1983

[Atelopus spumarius Cope, 1871

[Atelopus varius (Lichtenstein and Martens, 1656)

[Atelopus zetek Dunn, 1933

[Aub

|5

ubsigillata (Dumeril, 1856)

adelphe (Zweifel, 1985)

Tyl (Zweifel, 1962)

gracilpes Fry, 1912

pluvialls (Zweifel, 1965)

busta Fry, 1912

abina adenopleura (Boulenger, 1909)

abina holsti (Boulenger, 1892)

abina okinavana (Boetiger, 1895]
arbourula busuangensis Taylor and Noble, 1924

arycholos ternefzi (Miranda-Ribeiro, 1937)

alrachyla antartandica Barrio, 1967

atrachyla leptopus Bel, 1843

[Blommersia angolafa Andreone, Rosa, Nol, Crottini, Vences, and Raxworthy, 2010

[Batrachyla taeniata (Girard, 1855)
E

imersia wittef (Guibé, 1974)

alvarengai (Bokermann, 1956)

nanuzae (Bokermann and Sazima, 1973)

(Miranda-Ribeiro, 1937)

ombina bombina (Linnaeus, 1761)

ombina maxima (Boulenger, 1905)

'a orientalls (Boulenger, 1890)

1a pachypus (Bonaparte, 1638)

gata (Linnaeus, 1758)

oophis albilabris (Boulenger, 1888)

oophis ankaratra Andreone, 1993

oophis boshmei Glaw and Vences, 1992

is bottae Vences and Glaw, 2002

s brachychir (Boetiger, 1682)

is calcaratus Vallan, Vences, and Glaw, 2010

is douliofi (Angel, 1934)

oophis elenae Andreone, 1993

00phis goudofi Tschudi, 1838
oophis guibei (MicCarthy, 1978)

oophis idae 1867)

oophis lichenoides Vallan, Glaw, Andreone, and Cadle, 1998
oophis liianae Kohler, Glaw, and Vences, 2008

oophis luciae Glaw, Kahier, De Ia Riva, Vieites, and Vences, 2010
0ophis luteus (Boulenger, 1882)

oop! (Peters, 1874)

oop! Glaw and Vences, 1994

oop! (Boetiger, 1881)

oophis occidentalis Glaw and Vences, 1994

opisthodon (Boulenger, 1888)

P
0ophis pauliani (Guibé, 1953)
Phis periegetes Cadle, 1995

00phis pyrthus Glaw, Vences, Andreone, and Valan, 2001

00p) Vences, Kahler, Crottini, and Glaw, 2010

rappiodes (AN, 1928)

reficulatus Blommers-Schibsser, 1979

00, jaw and Vences, 1994
sibilans Glaw and Thiesmeier, 1993

tampoka Kohler, Glaw, and Vences, 2008

00, (Duméri, 1853)

0phis tsilomaro Vences, Andreone, Glos, and Giaw, 2010
00phis viridis Blommers-SchiGsser, 1979

didactylus (zecksohn, 1971)

carinense (Boulenger, 1889)

feae (Boulenger, 1887)

intermedia (Smith, 1921)

reviceps adspersus Peters, 1882

reviceps fuscus Hewtt, 1925

viceps gibbosus (Linnaeus, 1758)

reviceps macrops Boulenger, 1907

viceps montanus Power, 1926

el
reviceps Peters, 1854
reviceps verrucosus Rapp, 1842

bromeliacia (Schmidt, 1933)

Bryophryne cophites (Lynch, 1975)
ne gymnolis Lehr and Calenazzi, 2009
ne hanssaueri Lehr and Catenazzi, 2009
/ne nubilosus Lehr and Calenazzi, 2008
e zonalis Lehr and Calenazzi, 2009
/ergeria buergeri (Temminck and Schiegel, 1838)
iergeria japonica (Hallowell, 1861)
/ergeria robusta (Boulenger, 1909)
ifo bankorensis Barbour, 1908
ufo (Linnaeus, 1758]
Citvinchuk, Borkin, Skorinov, and Rosanov, 2008
Canlor, 1842
Tomminck and Schiegel, 1838
jnegers Schmidt, 1931

boettgeri (Boulenger, 1882)

nanum Boulenger, 1887

fornu

plalys Rose, 1950

ufata (Blyth, 1856)

/amsilu de Sa, Loader, and Channing, 2004

kroffii Nieden, 1911

cophalella gayl (Duméril and Bibron, 1841)

ssa leucomystax (Boulenger, 1903)

5@ pulchra Schiotz, 1963

foglossa schioetzi Amiet, 1982

lene audax (Lynch and Duellman, 1973)

fone buckleyl (Boulenger, 1682)

lene daidaleurn (Ruiz-Carranza and Lynch, 1991)

fene lynchi (Duellman, 1980)

fone peristictum (Lynch and Duellman, 1973)

lene quindianum Ruiz-Carranza and Lynch, 1995

rol
rol
rol

entrolene heloderma (Dueliman, 198
rol
rol
rol
rol

lone savager (Ruiz-Carranza and Lynch, 1991)

uentheri Boulenger, 1884

aurfta (Radd, 1623)

calcarata Boulenger, 1690

cornuta (Linnaeus, 1758)

cranwelll Barrio, 1980

foazeirensis Mercadal de Barrio, 1986

omata (Bell, 1843

Stolzmanni Steindachner, 1882

pierotti (Vellard, 1948)

iaperina fusca Mocquard, 1892
drahyla altipotens (Dueliman, 1968)

drahyla nephila (Mendelson and Campbell, 1999)




5

ecies and authority
o

taeniopus (Gunther, 1901)

(Bostiger, 1885)

anatipes Walker and Duellman, 1974

avilapiresae Peloso and Sturaro, 2008

bassleri Dunn, 1

leucosticta (Boulenger, 1888)

)
unn, Trapido, and Evans, 1948

ventrimaculata (Andersson, 1946)

terella mariaelenae (Cisneros-Heredia and McDiarmid, 2006)

romantis doriae (Boulenger, 1893)

‘hansenae (Cochran, 1927)

(Cochran, 1927)

pelersi Boulenger, 1882

(Gnther, 1869)

rufescer
viliatus (Boulenger, 1887)

Bl

s xerampelina Pelers, 1854

(0ehleri (Merlens, 1940)

u:

ranella mache Guayasar
tethus fraterdaniel Siverstone, 1971
tethus inguinalls (Cope, 1868)
tethus panamansis (Dunn, 1933)
tethus pratti (Boulenger, 1899)
tethus ruthveni Kaplan, 1997

Chiorol
inotarsus curiipes (Jerdon, 1854)

hranella euknemos (Savage and Starrell, 1967)

hranella granulosa (Taylor, 1949)

in and Bonaccorso, 2004

alloni (Barbour and Loveridge, 1927)

u
ua goliath (Boulenger, 1906)

busta Nieden, 1908

‘aenigma Hoskin, 2004

us bombiens Zweifel, 1985

‘hosmeri Zweffel, 1985

infacelus Zweifel, 1985

‘mcdonaldi Zweifel, 1985

‘monticola Richards, Dennis, Trenerry, and Werren, 1994

neglectus Zwelfel, 1962

omatus (Fry, 1912)

Saxaliis Zweifel and Parker, 1977

variabilis Kraus and Allison, 2006

§

yia berara Vences, Andreone, and Glaw, 2005

§

S S
5|

§

yia occultans (Glaw and Vences, 1992)
a

Boetiger, 1880

groening Boulenger, 1696

raugaslor alfred (Boulenger, 1638)

augastor andi (Savage, 1974)

‘augastor augusti (Dugés, 1879)

(Cope, 1686)

aug: an
‘augastor chac (Savage, 1987)

augastor crassidigitus (Taylor, 1952)

raugastor decoratus (Taylor, 1942)

raugastor emieni (Dunn and Emlen, 1952)

fitzingeri (Schmidt, 1857)

raugastor gollmer (Peters, 1863)

aug: imus (Werner, 1896)
aug: ficeps (Dumérl, 1853)

aug:  (Shannon and Werler, 1955)

aug: girostris (Boulenger, 1898)

aug: (Cope, 1675)

aug: (Cope, 1675)

‘augastor mexicanus (Brocchi, 1677)

augastor mimus (Taylor, 1955)

augastor noblel (Barbour and Dunn, 1921)

augastor podiciterus (Cope, 1675)

raugastor polyptychus (Cope, 1686)

augastor punctariolus (Peters, 1863)

‘augastor raniformis (Boulenger, 1896)

aug: 10dopis (Cope, 1867)

aug: tralis (Werner, 1896)

aug: igosus (Peters, 1873}

aug: ius (Campbell and Savage, 2000)

raugastor sabrinus (Campbell and Savage, 2000)

raugastor sandersoni (Schmidt, 1941)

au (Cope, 1893)
augastor telamancae (Dunn, 1931)
augastor taurus (Taylor, 1956)

raugastor underwood (Boulenger, 1896)

chompipe Vaughan and Mendelson, 2007

epiotica (Cope, 1675)

7 bilingua (Martin, Tyler, and Davies, 1980)

/a deserticola (Liem and Ingram, 1977

)
ia fimbriata Doughty, Anstis, and Price, 2009

/a georgiana Tschudi, 1838

/a glauerti Loveridge, 1933

i insignitera Moore, 1954

a

nimbus (Rounsevell, Ziegeler, Brown, Davies, and Litiejohn, 1994)

a

Main, 1957

Main, 1957

a
a

remota (Tyler and Parker, 1974)

a

riparia Litliejohn and Martin, 1965

a

signifera Girard, 1853

Sloanei Litiejohn, 1958

Litlisjohn, 1957

Tnther, 1864)

(Gint
tinnu/a Straughan and Main, 1966

ramaschil Bastos and Pombal, 1995

8

la calcarifer (Boulenger, 1902)
yia (Funkhouser, 1957]

Tuhrmanni (Peracca, 1914

remotus Infante-Rivero, Rojas-Runjaic, and Barrio-Amords, 2009

greshofi (Schilthuis. 1889)

geayi Mocquard, 1904

auratus (Girard, 1855)

leucomelas Steindachner, 1864

tinctorius (Cuvier, 1797)

truncatus (Cope, 186°

1)
berthalutzae 1zecksohn, 1994
Ui de la Espada, 1870

leucomystax Izecksohn, 1968

‘minutus (Melin, 1941)

nceps (Lutz, 1929)

erthalutzae (Bokermann, 1962)

ifurcus (Andersson, 1946)

Ipunclaus (Spix. 1824)

ogerti (Cochran and Goin, 1970)

okermanni (Goin, 1960}

ranner (Cochran, 1941

revifrons (Duellman and Crump, 1974)

rnifex (Dueliman, 1969)

columbianus (Boetiger, 1892)

ruzi (Pombal and Bastos, 1998)

decipiens (Lutz, 1925)

delarivai (Kohier and Loliers, 2001)

dufral (Gomes and Peixolo, 1996)

ebraccalus (Cope, 1874)

elegans 1824)

elianeae (Napoli and Caramaschi, 2000)

gaucheri (Lescure and Marly, 2000)

gieslerd (Mertens, 1950)

grandisonae (Goin, 1966)

jimi (Napoli and Caramaschi, 1999)

annae (Kahler and Lolters, 2001)

06chiini (Duellman and Trueb, 1989)

ibialls (Peters, 1863)

feall (Bokermann, 1964)

feucophyllatus (Beirer

itecocellatus (Roux, 1927)

marmoratus (Laurent;, 1768)

melanargyreus (Cope, 1887)

meridensis (Rivero, 1961)

(Cope, 1886)

rops (Peters, 1872)

usculus (Rivero, 1971)

ulus (Peters, 1872)

33)3)3

atai (Vigle and Goberdhan-Vigie, 1990)
nahdereri (Lutz and Bokermann, 1963)

nanus (Boulenger, 1889)

parviceps (Boulenger, 1882)

phiebodes (Stejneger, 1906)

rhodopeplus (Gunther, 1658)

riveroi (Cochran and Goin, 1970)

(Taylor, 1937)

(Reinhardt and Litken, 1862)

salli Jungfer, Reichle, and Piskurek, 2010

‘sanborni (Schmidt, 1944)

(Shreve, 1935)

seniculus (Cope, 1868)




Species and authority

‘Soaresi (Caramaschi and Jim, 1983)

subocularis (Dunn, 1934)

triangulum (eunmer 1869)

tritaeniatus (Bokermann, 1965)

walford/ (Bokermann, 1962)

‘werneri (Cochran, 1952)

‘mueller (Boetiger, 1885)

iaglena spalulata (Gunther, 1882)

[Diasporus anthrax (Lynch, 2001)

[Diasporus diastema (Cope, 1875)

[Diasporus gularis (Boulenger, 1898)

[Diasporus hylaeformis (Cope, 1875)

Diasporus

Chaves, Garcia-Rodriguez, Mora, and Leal, 2009

Andersson, 1903

Jeanneae Busack, 1986

and Steinitz, 1943

pictus Otih, 1837

‘sardus Tschudi, 1837

o
hyla Tufioculls (Taylor, 1952)

ovazzi Camerano, 1878

salvavida (McCranie and Wiison, 1986)

Soralia (Wilson and McCranie, 1985)

uranochroa (Cope. 1875

us arabicus (Heyden, 1827)

us amkorsrsr(Bo ert and Senanayake, 1966)

s crocus (Wogan, Win, Thin, Lwin, Shein, Ky, and Tun, 2003)

dhularensrs (Parker 1931)

H

Tayanus (Guniher, 1864

ne/ nosfictus (Schneider, 1799)

livaceus (Blanford, 1674)

aber (Schneider, 1799)

aticus (Lutken, 1864)

i

g

il Grandidier, 1877

g
5

(Grandidier, 1875)

insularis Grandidier, 1872

(
milfaria (Cope, 1886)

(Taylor, 1948)
6

(Cope, 1863)

johyla rabborum Mendelson, Savage, Griffith, Ross, Kubicki, and Gagliardo, 2008

erozi Jiménez de la Espada, 187

bicolor (Guérin-Méneville, 1838)

Tand Di-Bernardo, 1998

ovalis (Scheider, 1799)
©

audin, 1802)

‘abbolti Cochran, 1923

amadeus Hedges, Thomas, and Franz, 1987

antilensis (Reinhardt and Litken, 1863)

atkinsi Dunn, 1925

audanti Cochran, 1934

wriculatus (Cope, 1862)

akeri Cochran, 1935

ariagner Lynch, 1965

artonsmithi Schwartz, 1960

briftoni Schmidt, 1920

Gochranae Grant, 1932

Cooki Grant, 1932

coqui Thomas, 1966

Schwartz, 1964

cundalli Dunn, 1926

(Cope, 1877)

eileenae Dunn, 1926

flavescens Noble, 1923

gryllus Schmidt, 1920

5

fatus (Cope, 1879)

it Rivero, 1963

g

eria Estrada and Hedges, 1996

optatus (Barbour, 1914)

Drewry and Jones, 1976

Barbo

janariverol Rios- Lupez ‘and Thomas, 2007

leberi Schwartz, 1

/eprus (Cope, 1579)

jmbatus (Cope, 1862)

oustus Schmidt, 1920

mariposa Hedges, Estrada, and Thomas, 1992

marnockil (Cope, 1878)

(Tschudi, 1838)

‘minutus Noble, 1923

modestus (Taylor, 1942)

monensis (Meerwarth, 1901)

nitidus (Peters, 1870)

parapelates Hedges and Thomas, 1987

pipitans (Taylor, 1940)

planirostris (Cope, 1862)

Schmiat, 1927

richmondl Stejneger, 1904

rivularis Diaz, Estrada, and Hedges, 2001

ronaldi Schwartz, 1960

schwartzi Thomas, 1966

thorectes Hedges, 1988

unicolor Stejneger, 1904

varieyi Dunn, 1925

verrucipes (Cope, 1885)

wightmanae Schmidt, 1920

coloradorum (Cannatella and Dueliman, 1984)

petersi Jiménez de Ia Espada, 1872

pustulatus (Shreve, 1941)

pustulosus (Cope, 1864)

puyango Ron, Toral, Rivera, and Teran-Valdez, 2010

randi (Ron, Cannatella, and Coloma, 2004)

Jamita (Laurenti, 1768)

anthonyi (Noble, 1921)

boulengeri (Barbour, 1909)

‘machalilla (Coloma, 1995)

tricolor (Boulenger, 1899)

andina (Rivero, 1968)

callistomma ‘and Trueb, 2007)

prosoblepon (Boetiger, 1892)

ipemphix nattereri

1863
chneider, 1799)

esson, 1834)

calcaratus (Gunther, 1881

)
Ortiz, Ibarra-Vidal, and Formas, 1989

emiliopugini Formas, 1989

‘miguell Formas, 1978

‘nahuelbutensis Ortiz and Ibarra-Vidal, 1992

roseus (Dumérl and Bibron, 1841

verfebralis Grandison, 1961

s caplivus (Myers, 1982)

s mysferiosus (Myers, 1982

catracha (Porras and Wilson, 1987

)
chimalapa (Mendelson and Campbell, 1994)

‘melanormra (Taylor, 1940)

perkinsi (Campbell and Brodie, 1992)

ragdina (Taylor, 1940)

HH

ichrasti Brocchi, 187

HHEG
HEHEEEEE

xera (Mendelson and Campbell, 1994)

3|
3|

ebralis (Smith, 1924)

(Stoliczka, 1870)

Gancrivora (Gravenhorst, 1829)

8

rata Kur:

H

moto, Joshy, Kurabayashi, and Sumida, 2007

reent (Boulenger, 1905)

eralensis (Dubois, 1981

(rtisinghe (Manamendra-Arachchi and Gabadage, 1996)

NS

s Kuramoto, Joshy, Kurabayashi, and Sumida, 2007

I3

imnocharis (Gravenhorst, 1829)

‘mudduraja Kuramolo, Joshy, Kurabayashi, and Sumida, 2007

212121212121213121313

NS

(Stoliczka, 1870)

rvarya rufescens (Jerdon, 185

Fejorvarya syhadronsis (Annandale, 1919)

Fejorvarya triora Stuarl, Chuaynkern, Chan-ard, and Inger, 2006

Floctonotus fissils (Miranda-Ribeiro, 1920)

Fiectonotus fitzgeraldi (Parker, 1934)

Floctonotus py.

/gmacus (Bootiger, 1893]

carolinensis (HoIbrook, 1835)

olegans (Boulenger, 1862)

ilowell, 1856)

pictiventris (Cope, 1886)

usta (Cope, 1866)

(e la Rwa and Chaparro, 2005)

cornuta (Boulenger, 16

98)
‘excubifor Duellman and Fritts, 1972

uentheri (Boulenger, 1882)

elenae Dunn, 1944

teonofa Duellman and Trueb, 1988

uzuricae De la Riva, 1992

ftonedis Dueliman and Hillis, 1987




Species and authority

‘marsupiata (Dumeril and Bibron, 1841)

‘monticola Barbour and Noble, 1920

orophylax Duellman and Pyles, 198!

0
ovifera (Lichtenstein and Weinland, 1854)

peruana (Boulenger, 1900)

plumbea (Boulenger, 1882

)
pseustes Duellman and Hills, 1987

riobambae (Fowler, 1913)

ruizi Duellman and Burrowes, 1986

walkeri Ruthven, 1915

eocrinia alba Wardell-Johnson and Roberts, 1989

g

inia laevis (Giinther, 1864)
rinia leai (Flelcher, 1898)

Tutea (Main, 1963)

rosea (Harrison, 1927)

i
i

crinia victoriana (Boulenger, 1888)

Sinia vielTna Wardel-Johnson and Roberts, 7060

1882)

Z I
boulengert Methuen, 1920

corvus (Glaw and Vences, 1994)

granulatus (Boetiger, 1881)
1930

Tuteus (Methuen and Hewitt, 1913)

‘moseri (Glaw and Vences, 2002)

redimilus (Boulenger, 1889)

‘sculpturatus (AR, 1929)

silvanus (Vences, Glaw, and Andreone, 1997)

phiyne ormata (Gunther, 1876)

h
[Glandirana rugosa (Temminck and Schiegel, 1838)
Ssus molossus Ginther, 1869

s (Boetiger, 1913)

(Blommers-Schigsser, 1979)

s bor (Peracca, 1603)

s pulcher (Boulenger, 1662
s tornierd (AN, 1928)

dus binotatus (Spix, 1824)

natalensis (Hewit, 1913)

Hamplophryne boliviana (Parker, 1927)

Fel

ray, 1841
liacus (Shaw and Nodder, 1795)

barycragus Lee, 1967

oyref (Gray, 1645)

fus Lee and Main, 1954

mmophilus Lee and Main, 1954

Fowitti Boycott, 1988
regis Fewitt, 1910

rosel Hewitt, 1925

Tascialus Peters, 1862

johnsoni (Noble, 1917)

(Jiménez de Ia Espada, 1870)

ftatus (Spix, 1824)

misus guttatus (Rapp, 1842)

us marmoratus (Peters, 1654)

s albogutiatus (Boulenger, 1862)

s boettgeri (Mocquard, 1902)

g

s luteostriatus (Andersson, 1910

g

(Duméril and Bibron, 1841)

5
S punctatus Glaw and Vences,

g

g

al
al
al
al
al
al

s rutenbergi (Boetiger, 1881)

(Boetiger, 1681)

omata (Peters, 1878)

5sus (Jerdon, 1854)

occipitalis (Gunther, 1858)

rogersi Barbour and Loveridge, 1928

juia masoni (Boulenger, 1884)

juia sumatrana Yang, 1991

jumerana miopus (Boulenger, 1916)
B:

arrera-Rodriguez and Ruiz-Carranza, 1989)

bergeri (Cannatelia, 1980)

Garlesvilai Castroviejo-Fisher, Padial, Chaparro, Aguayo, and De fa

hirripoi (Tayior, 1958)

(Taylor, 1949)

s and Donnelly, 1997

smeralda Ruiz-Carranza and Lynch, 1998

feischmanni (Boetiger, 1893)
fragile (Rivero, 1985)

faspidiense 1992)

ma Ruiz-Carranza and Lynch, 1998

nioculus Noonan and Bonett, 2003

orientale (Rivero, 1968)

pelucidum (Lynch and Dueliman, 1973)

ruedai Ruiz-Carranza and Lynch, 1998

talamancae (Taylor, 1952

taylori (Goin, 1968)

valeriol (Dunn, 1931

)
jum vireovittatum (Starrett and Savage, 1973)

la andersonii Baird, 1854

/a annectans (Jerdon, 1870)

/a arborea (Linnaeus, 1758)

/a arenicolor Cope, 1866

la avivoca Viosca, 1928

/a bocourt Mocquard, 1899

la chinensis Gunther, 1858

/a chrysoscells Cope, 1880

/a cinerea (Schneider, 1799)

Glinther, 1858

&
/a eximia Baird,

1854
la fellxarabica Gvozdik, Kollik and Moravec, 2010

la femoralis Bosc, 1800

la gratiosa LeConte, 1856

alloweli Thompson, 1912

la
la immaculata Boetiger, 1888
la intermedia Boulenger, 1882

ponica Gunther, 1859

‘meridionalis Boetiger, 1874

‘molleri Bedriaga, 1890

orientalis Bedriaga, 1890

NEEEEEEEEEEEEEEEEEES

plicata Brocchi, 1877

arda (De Betta, 1853)

Hyi
[Fyla savigny Audouin, 1827

Hyla simplex Boetiger, 1901

Flyla squirella Bosc, 1800

Hyla Kuramolo, 1980

Flyla tsinlingensis Liu and Hu, 1966

Flyla versicolor LeConte, 1825

Flyla walkeri Stuart, 1954

Flyla wrightorum Taylor, 1939

Hylarana aurantiaca (Boulenger, 1904)
Hylarana aurata (Gunther, 2003)

Hylarana banjarana (Leong and Lim, 2003)
Hylarana baramica (Boetiger, 1900)

Hylarana chalconofa (Schiegel, 1837)

Flylarana daemell (Steindachner, 168)

rylhraea (Schiegel, 1837)

landulosa (Boulenger, 1882)

risea (Van Kampen, 1913)

uentheri (Boulenger, 1882)

ibialls (Boulenger, 1887)

Taterimaculata (Barbour and Noble, 1916)

Tafouchi (Boulenger, 1699)

Tucluosa (Pelers, 1871)

Tuzonensis (Boulenger, 1896)

‘malabarica (Tschudi, 1838)

nicobariensis (Stoliczka, 1870)

nigrovittata (Blyth, 1856)

picturata (Boulenger, 1920)

rana raniceps (Peters, 1871)

rana signata (Gunther, 1872)

rana taipehensis (Van Denburgh, 1909)

rana temporals (Gunther, 1864)

na volkerjane (Gunther, 2003)

fos asper (Maller, 1924)

fos fred Canedo and Pombal, 2007

fes heyeri Haddad, Pombal, and Baslos, 1996

fes phyllodes Heyer and Cocroft, 1986

fes pipilans Canedo and Pombal, 2007

ekes Kraus and Allson, 2009

rina sylvatica Bell, 1843
7

(Duellman, 1972)

(Boulenger, 1902)

us charazani (Vellard, 1970)

us colymba (Dunn, 1931)

scirtus (Dueliman, 1972)




Species and authority

s larinopygion (Duellman, 1973)

us lascinius (Rivero, 1970)

us lindae (Duellman and Allig, 1978)

us palmeri (Boulenger, 1908)

scirtus pantostictus (Duellman and Berger, 1982)

IEEEEE

Scirtus (Melin, 1941)

(Dueliman, 1989)

scirtus tapichalaca (Kizirian, Coloma, and Paredes-Recalde, 2003)

scirtus tigrinus Mueses-Cisneros and Anganoy-Criollo, 2008

xalus awa (Coloma, 1995)

xalus (Kneller and Henle, 1985)

&

cager Jiménez de la Espada, 1870
lus cevallosi (Rivero, 1991)

3|

lachyhistus 1Edwards‘ T971)

3|

infragutiatus (Boulenger, 1898)

I
EEEES
§

3|

insulatus (Dueliman, 2004)

3
§

[us nexipus (Frost, 1986)

3
§

lus saull (Edwards, 1974)

(ebralls (Boulenger, 1899)

B
g
H

hirus boeltger (Tornier, 1896)

curlipes Noble, 1924

rgus Peters, 1854

obirensis Schiotz, 1967

olifambae Mertens, 1938

Armiet, 2004

astaneus Anl, 1931

cage, 1866

Box
oncolor (Hallowell, 1844)

dintelmanni Loters and Schmitz, 2004

K
ke
2|

0rs{ocKil (Schiegel, 1837)

Kihangensis Schiotz and Westergaard, 1999

perolius mariae Barbour and Loveridge, 1928

jperolius marmoratus Rapp, 1842

iperolius mitchell Loveridge, 1953
iperolius molleri (Bedriaga, 1892)
iperolius montanus (Angel, 1924)
iperolius nasutus Gunther, 1865

jperolius nimbae Laurent, 1956

iperolius niidulus Peters, 1875

pperolius ocellatus Gunther, 1658
jperolius pardalis Laurent, 1948

pperolius parkeri Loveridge, 1933
iperolius phantasticus (Boulenger, 1899)
iperolius pickersgill Raw, 196;

iperolius platyceps (Boulenger, 1900)
porolus power Coveridge, 193

pperol Pfeffer, 1893)
perol SPusr//uS‘CoDe 1862)

pperol Bocage, 1866
pperol srrggsnbachr (Nieden, 1970)
perol Schiotz, 1975

pperol < Somidscus Howt 1527

iperolius spinigularis Stevens, 1971

iperolius i, 1931

yivaticus Schiotz, 1967

thomensis Bocage, 1886

forrentis Schiotz, 1967

tuberculatus (Mocquard, 1897)

tuberilinguis Smith, 1849

viridifiavus (Duméril and Bibron, 1641)

nigrovittatus (Andersson, 1946)

variolosus (Cope, 1866)

Ibomarginatus (Spix, 1824)

Tboniger (Nieden, 1923)

(Spix, 1524)

H

alzani (Boulenger, 16

H

8

98)
eckerr (Caramaschi and Cruz, 2004)
ischoffi (Boulenger, 1887)

s
s
s
s

H

oans (Linoeus, 1758

H

)
5 buri (C: hi and Cruz, 1999)

g

as caingua (Carrizo, 1991)

g

as calcaratus (Troschel, 1848

g

as callpleura (Boulenger, 1902)

g

as cinerascens (Spix, 1824)

g

as cipoensis (Lutz, 1968)

g

as cordobae (Barrio, 1965)

0as crepitans (Wied-Neuwied, 1824)

0as curupi Garcia, levuvlch and Haddad, 2007

oas dentel (Bokermann, 1

siboas ericae (Caramaschi and Cvuz 2000)

EEEREEEEEERERERRE

siboas faber (Wied-Neuwied, 1621)

psiboas fasciatus (Gunther, 1658)

5 (Spix, 1824

7 Kohler, Koscinski, Padial, Chaparro, Handford, Lougheed, and De fa

Riva, 2010

(Lutz, 1968)

(Boulenger, 1686)

Fypsiboas helpti (Nee, 1923}

p: Senaris and Ayarzagiena, 2006

g

p: (Lutz, 1968)

nciformis Cope, 1871

s
s latistriatus (Caramaschi and Cruz, 2004)
s (Braun and Braun, 1977)

s lundi (Burmeister, 1

HEHH

856)
s marginatus (Boulenger, 1887)

sboss maranise Caizo, 1992

Ginther, 1859)

siboas nympha Fanvovnch Moravec, Cisneros-Heredia, and Kohler, 2006

siboas palaestes (Duellman, De la Riva, and Wild, 1997)

siboas paranaiba Carvalho and Giaretta, 2010

siboas pardalis (Spix, 1824)

EEEREEREEERE

siboas pellucens (Werner, 1901)

phaeopleura (Caramaschi and Cruz, 2000)

EEEEEEEEEEEEES

picluratus (Boulenger, 1899)

poaju Garcia, Peixolo, and Haddad, 2008

olytaenius (Cope, 1870)

rasinus (Burmeister, 1856)

ugnax (Schidt, 1857}

unclalus (Sehneider, 1799)

iniceps Cope, 1862

riojanus (Koslowsky, 1895

rosenbergl (Boulenger, 1898)

i
il uichellus (Duméril and Bibron, 1841)

rufitelus (Fouquette, 1961)

iguttatus (Lutz, 1925)

ilineatus (Spix, 1824)

(Rivero, 1972)

Stellae Kwel, 2008

wavrini (Parker, 1936)

varius (Girard, 18!

oinae (ONeil ar\d Mendelson, 2004)
oGourl (Brocchi, 1877)

ilferus (Cope, 1877)

cifer (Cope, 1866)

ferus (Cope, 1862)

s holdridgel (Taylor, 1952)

Juetkenii (Boulenger, 1891)

ajordomus Savage, Ugarte, and Donnelly, 2073

armoreus (Wiegmann, 1833)

azatlanensis (Taylor, 1940)

5
331313

elanochlorus (Cope, 1877)

is nebulifer (Girard, 1854)

s periglenes (Savage, 1967)

s valliceps (Wiegmann, 1833)

/ana beddomii (Gunther, 1676)

(Ginther, 1876)

HEREEEEE

ana ssmrpa!ma!a (Boulenger, 1682

gerana baluensis (Boulenger, 1696)

igerana lui (Yang, 1983)

gerana tasanae (Smith, 1921)

biporcatus (Gravenhorst, 1629)

Gelebensis (Gunther, 1859)

divergens (Peters, 1871)

galeatus (Gunther, 1664)

parvus ( ger, 1687)
philppinicus (Boulenger, 1867)

oulenger, 1867)

acarpicus Barrio, 1970




Species and authority

‘quenther (Steindachner, 1864]

holti (Cochran, 1948)

manezinho (Garcia, 1996)

parva (Girard, 1853)

vinhal (Bokermann, 1975)
mohyla debilis (Taylor, 1952)

ymohyla infucata (Duellman, 1968)

ymohyla lencasteri (Barbour, 1928)

imohyla melacaena (McCranie and Casteneda, 2006)
mohyla picadoi (Dunn, 1937)

mol y (Ginther, 1901)

me ris (Taylor, 1952)

hyla nc.s (s«arre , 1966)

hyla xanihosticta (Duellman, 1968)

hyla z6teki (Gaige, 1920)
o langsdorfiT (Dum@il and Bibron, T841)
hrynus baluensis Kiew, 1984
alophrynus helerochirus Boulenger, 1900
alophrynus interiineatus (Blyth, 1855)
alophrynus paimatissimus Kiew, 1984
alophrynus pleurostigma Tchudi, 1838
@loula aureata Nulphand, 1989
aloula baleata (Maller, 1535
aloula boreals (Barbour, 1

1908)
aloula picta (Dumril and Bibron, 1841)

aloula pulchra Gray. 1

aloula rigida Taylor, 1922

aloula rugifera Stejneger, 1924

aloula taprobanica Parker, 1934

Kaloula verrucosa Boulenger, 1904

‘maculata (Duméril, 1853)
‘maculosa (Slernfeld, 1917)

Schioelzi Rodel, Grafe, Rudolf, and Ernst, 2002

&
3|
g

(Duméril and Bibron, 1841)

malica Scortecci, 1932

s bisacculus (Taylor, 1962)

ifinger (Boetiger, 1895)
s idiootocus (Kuramoto and Wang, 1967)
(Ye and Fei, 1993)

i
i
i
i

s
s verrucosus (Boulenger, 1693)

Lallostorsa abrosum (Cope,

ankanectes corrugalus (Peters, 1863)

ochriodus flefcheri (Boulenger, 1890)

peima archeyi Turbott, 1942

pelma hamiltoni McCulloch, 1919

peima hochslsllsn Fitzinger, 18¢

o
o
o
oi

elma pakeka Bell, Daughery, and Fiay, 1998

asper Budgett, 1899

Taevis Budget, 1899

llanensis Reig and Cei, 1963

‘mjobergi Smith, 1925

‘abbofti (Cochran, 1926)

chapaense (Bourret, 1937)

nse Malkmus, 1996

g
Fassali Tachud T636

Taylor, 1962

‘montanum Fischer, 1885

nigrops Berry and Hendrickson, 1963

‘Smithi Matsui, Nabhitabhata, and Panha, 1999

andreae Muller, 1923

bolivianus Boulenger, 1898

bufonius Boulenger, 1894

chaguensis Cei, 1950
Feyer, 1994

didymus Heyer, Garcia-Lopez, and Cardoso, 1996

lenae Heyer, 1978

allax Miller, 1926

agills (Brocchi, 1877)

imarius Sazima and Bokermann, 1978

jscus (Schneider, 1799)

racills (Duméril and Bibron, 1840

(Cope, 1868)

udseni Heyer, 1972

rosus Jiménez e a Espada, 1875

yrinthicus (Spix, 1624)

linasus Jiménez de Ia Espada, 1875

a
a
/aficeps Boulenger, 1918
a
a

rans (Steffen, 1815)

(Andersson, 1946)

ineatus (Schneider, 1799)

Miranda-Ribeiro, 1926
marmoratus 7)

(Hallowell, 1861)

mystaceus (Spix, 1824)

mystacinus (Burmeister, 1861)

natalensis Lutz, 1930

notoakiites Heyer, 1978

Laurent,_1768)

petersii (Steindachner, 1864)

plaumanni Ahl, 1936

podicipinus 1Cepe maz)
(Cope, 1862)

Padtus (Pelere T570)

oulenger, 1884

B
thodonotus (Ginther, 1869)

rugosus Noble, 1923

savagei Heyer, 2005

syphax Bokermann, 1969

trogiodytes Lutz, 1926

validus Garman, 1888

vastus Lutz, 1930

wagneri (Peters, 1862)

/ax applebyi Rowley and Cao, 2009

lax arayai Matsui,

lax bourreti Dubois, 1983

lax gracils (Gunther, 1872)

x liui Fei and Ye, 1990

X pelodytoides (Boulenger, 1893)

X pictus Malkmus, 1992
X ventripunctatus Fei, Ye, and Li, 1990
topells argenteus (Pfeffer, 1893)

eptopelis aubryi (Duméri, 1856)
s barbouri AN, 1929

revirosiris (Werner, 1898)

hristyr (Boulenger, 1912)

oncolor AR, 1929

(Ginther, 1864)

Kivaensis AN, 1929

‘millsoni (Boulenger, 1895)

0ssambicus Poynton, 1985

natalensis (Smith, 1849)

eplopelis occidentalis Schiotz, 1967

eplopelis parkeri Barbour and Loveridge, 1928

eplopels ragazzi (Boulenger, T896)
T ufus Reichenow, T87

eptopel Rodel, 2007

plopelis susanae Largen, 1977
plopelis uluguruensis Barbour and Loveridge, 1928
plopelis vermiculatus (Boulenger, 1909

plopelis viridis (Gunther, 1869)

plopelis yaldeni Largen, 1977

X borbonica (Tschudi, 1838)

(Macleay, 1678)

lepressus Tyler, 1976

rsalis (Gray, 1841)

imerill Peters, 1863

elcheri Boulenger, 1888

inferforis Fry, 1913

lignarius (Tyler, Marii, and Davies, 1979)

peronii (Duméril and Bibron, 1841)

‘salmini Steindachner, 1867

Glinther, 1858

Fry, 1915

(Duméril and Bibron, 1841)

onectes blythil (Boulenger, 1920)

jonectes dabanus (Smith, 1922)

(inger, 1966)

(Liu and Hu, 1973)

e and Fel, 1994

one {Andersson, 1916)

onectes ingerl (Kiew, 1978)

onectes kohchangae (Smith, 1922)

jonectes kuhii (Tschudi, 1838)

jonectes laticeps (Boulenger, 1862)

jonectes leporinus Andersson, 1923

onectes leytensis (Boetiger, 1893)

one (inger, 1954)




Species and authority

‘macrodon (Duméril and Bibron, 1841)

‘malesianus (Kiew, 1984)

‘modestus (Boulenger, 1882)

namiyei (Stejneger, 1901)

(Boulenger, 1894)

r, 1966)

(Inger
plicatellus (Stoliczka, 1873)

(Wandolleck, 1911)

s

fes areolatus (Baird and Girard, 1852)

erfandieri (Baird, 1859)

s

fes blairi (Mecham, Litllejohn, Oldham, Brown, and Brown, 1973)

rownorum (Sanders, 1973)

s
B

apito (LeConte, 1855)

(Shaw, 1802)

(Plalz and Mecham, 1979)
Tamitans (Lalreile, 1801)

forreri (Boulenger, 1883)

ryiio (Stejneger, 1901

veckscheri (Wright, 1924)

aculalus (Brocchi, 1877)

(Frost and Bagnara, 1974)
ontezumae (Baird, 1854)

ieovolcanicus (Hillis and Frost, 1985)

Kaloosae (Moler, 1985)

onca (Cope, 1875)

palmipes (Spix, 1824)

palustris (LeConte, 1825)

pipiens (Schreber, 1782)

silonota (Webb, 2001)

ustulosus (Boulenger, 1883)
(Baird, 1854)

us (Cope, 1886)

ylvalicus (LeConle, 1825)

rahumarae (Boulenger, 1917)

yiori (Smith, 1959)

Vaillant (Brocchi, 1877)

virgatipes (Cope, 1891)

(Schmidt, 1857)

Platz and Frost, 1964)
(oria adelaidensis (Gray, 1641)

alboguttata (Gunther, 1867)

‘amboinensis (Horst, 1883)

‘andirrmalin McDonald, 1997

‘arfakiana (Pelers and Doria, 1678)

‘aurea (Lesson, 1826)

ustralis (Gray, 1842)

(Copland, 1957)

fa bicolor (Gray, 1842)

(Moore, 1

961)
ia Tyler, Martin, and Watson, 1972

revipes (Peters, 1871)

urrowsi (Scott, 1942)

caerulea (White, 1790)

Gastanea 867
cavernicola Tyler and Davies, 1979

cheesman (Tyler, 1964)

Ghioris (Boulenger, 1892)

Gitropa (Péron, 1807)

congenita (Peters and Doria, 1878)

Gooloolensis Liem, 1974

Goplandi (Tyler, 1968

)
Gorbeni (Wells and Welington, 1985)

Gryptotis (Tyler and Martin, 1977)

cultripes (Parker, 1940)

(Boulenger, 1682)

BEEREEEEREEREEREREEEEEEERE]

/ahif (Boulenger, 1896)

toria dariingfoni (Loveridge, 1945)

toria daviesae Mahony, Knowles, Foster, and Donnellan, 2001
jayi (Gunther, 1897)

ia dentata (Keferstein, 1868)

rsalis Macieay,

toria electrica Ingram and Comen, 990

toria eucnems (Lonnberg, 1900)

toria ewingii (Duméril and Bibron, 1841)

foria fallex (Peters, 1680)

oria freycinet Tschud, ma

foria (Horst, 1883)

toria gilleni Spencer, Too6

toria gracilenta (Peters, 1869)

foria havina Menzies, 1993

foria inermis (Peters, 1867)

foria infrafrenata (Gunther, 1867)

foria jervisiensis (Duméril and Bibron, 1841)

toria jungguy Donnellan and Mahony, 2004

toria kumae Wenzies and Tyler, 2004

foria latopalmata Gunther, 1867

foria lesueuri (Duméril and Bibron, 1641)

toria itiejohni White, Whitford, and Mahnny, 1994
toria longipes (Tyler and Martin, 1977)

toria longirostrs Tyler and Davies, 1977

foria lorica Davies and McDonald, 1979

toria maculosa (Tyler and Martin, 1977)

toria maini (Tyler and Martin, 1977)

toria manya (Van Beurden and McDonald, 1980)

foria meiriana (Tyler, 1969)

foria microbelos (Cogger, 1966)

foria mooref (Copland, 1957)

foria myola Hoskin, 200

foria nannotis (Andersson 1916)

foria nasula (Gra

2)
foria mgrolrenaia (Gumher 1867)

oria (Steindachner, 1867)

foria nudidigita (Copland, 1963)

toria nyakalensis Liem, 1974

foria fem and Ingram, 1977

toria pallida Davies, Martin, and Watson,

toria paraewingi Watson, Loftus-Hills, and Ln(l\elohn 1971

toria pearsoniana (Copland, 1961)

toria peronii (Tschud, 1838)

toria personata Tyler, Davies, and Martin, 1978
toria phyllochroa (Ginther, 1863)

ria piperata Tyler and Davies, 1985

Litoria plalycephala (Gunther, 1873)

pulchra (Wandolleck, 1911)

pygmaea (Meyer, 1875)

raniformis (Keferstein, 1867)

revelata Ingram, Corben, and Hosmer, 1982

rheocola Liem, 1974

Tolhif (De Vis, 1884)

ibella (Gray, 1842)

rrala (Andersson, 1916)

enceri Dubols, 1984

lendida Tyler, Davies, and Martin, 1977

:cato Doughty and Anstis, 2007

Tyler and Anstis, 1983

(Peters, 1877)

mieri (Nieden, 1923)
tyleri Martin, Walson, Gartside, Litejohn, and Loftus-Hills, 1979
vagilus (Tyler, Davies, and Martin, 1981)

verreauxi (Duméri, 1853)

verrucosa (Tyler and Martin, 1977)

(Copland, 1957)

wilcoxil Gunther, 1864

thomera Davies, McDonaid, and Adams, 1986

H

ixalus romeri (Smith, 1953)

jenioglottus allpiol Carvaino, 1946

ophryne collaris (Boulenger, 1912)

phryne herminae (Boetiger, 1893)
ryne leonardoi Manzanila, La Marca, Jowers, Sanchez, and Garcfa-Parfs, 2007
ryne neblina (Test, 1956)

ryne oblltterata (Rivero, 1984)

ryne olmonae (Hardy, 1983)

ryne orellana Barrio-Amors, Santos, and Molina, 2010

ryne riverol (Donoso-Barros, 1965)

yne spoeri La Marca, 2009

ryne trinitalis (Garman, 1888)
e venezuelensis Manzanilia, Jowers, La Marca, and Garcr
ryne vulcano Barrio-Amords, Santos, and Molina, 2010

Parts, 2007

ryne yustizi (La Warca, 1989)

‘aurantiaca Mocquard, 1900

baroni Boulenger, 1888

bernhardi Viences, Glaw, Peyrieras, Bohme, and Busse, 1994
betsileo (Grandidier, 1872)

Gowanil Boulenger, 152

crocea Pintak and Bohme, 1990

ebenaui (Boetiger, 1880)

expectata Busse and Bohme, 1992




Species and authority

la haraldmeieri Busse, 1981

la laevrgata Methuen and Hewit,, 1913

(Grandidier, 1872)

la manery Vences, Glaw, and Bahme, 1999

Staniszewski, 1996

la mgncans Guibé, 1978

5
g

pulchra Parker, 1925

jirdis Pintak and Bohme, 1988

lus aerumnalls (Peracca, 1893)

lus albofrenatus (Mller, 1892)

lus argenteus Methuen, 1920

tylus bellyi Mocquard, 1895

befsileanus (Boulenger, 1882)

idactylus charfolieae Viences and Glaw, 2004

idaclylus deformer Angel, 1938

clylus femoralis (Boulenger, 1882)

clylus grandidieri Mocquard, 1895

clylus gutiulatus (Boulenger, 1881)

Clylus lugubris (Dumérl, 1853)

Clylus madecassus (Millol and Guibs, 19501

clylus majori Boulenger, 1896

oyl (Mocquard, 1901)

clylus opipars (Peracca, 1893)

Kobayashi Malkmus and Malsui, 1997

‘montana Kuhl and Van Hasselt, 1822
‘nasuta (Schiegel, 1858)

ri Taylor, 1920

fevincenzii Kiappenbach, 1968

forsalis (Mertens, 1933)

fulvoguliatus (Mertens, 1937)

Prigioni and Langone, 2000
73

un,
(Philippi, 1902)

‘moreirae (Miranda-Ribeiro, 1920)
us stelznert 1875)

amoropalamus (Matsui, 1986)

ger
jenys jerboa (Gunther, 1672)
o) {inger, 1966]

eny: (Matsu, 1986]

poecilus (inger and Grits, 1983)

oulenger, 1890)

olers, 1867)

78

T ssaxmora (Jerdon, 1854)

nsis (Boulenger, 1910)
o schating Tochud, 1555

/a annamensis Smith, 1923

/a annectens Boulenger, 1900

berdmorei (Blyth, 1856)

borneensis Parker‘ 1925

butleri Boulenger,

erythropoda Tarkhmshwh 1994

fissipes Boulen er, 188

heymonsi Vi

Karunaratner Femandc and Sirwardhane, 1996

okinavensis Stejneger, 1901

omata (Dumérl and Bmmn 1847)

palmipes Boulenger,

petrigena Inger and Frugner, 979
picta Schenkel, 1901

pulchra (Hallowell, 1861)

rubra (Jerdon, 1854)

/a sholigari Dutta and Ray, 2000

ta inornata (Boulenger, 1890)

yl
yl
i
yl
i
i
yl
i
i
i
i Das and Haas, 2
yl
i
i
yl
i
yl
i
yl
ot
ot

ta steinegeri (Boulenger, 1909

)
/arya sahyadris Dubois, Ohler, and Biju, 2001
ates steyermarki (Rivero, 1971)

yes balbus Straughan, 1968

yes carbinensis Mahony, Donnellan, Richards, and McDonald, 2006

yes coggeri Mahony, Donnellan, Richards, and McDonald, 2006

hyes fasciolatus Gunther, 1864

hyes fleayi Corben and Ingram, 1967

yes iteratus Straughan, 1988

yes schevill Loveridge,

jela microps (Duméril and ammn 1847)

iy
[Myobatrachus gould (Gray, 18-

variegata Gumher. 1870

Geylonensis Gunther, 1869

‘marmorata Kirisinghe, 1946

lanorana aenea (Smith, 1922)

lanorana pleskei Gunther, 1896

Biju and Bossuyt, 2003

bonebergi Hewitt and Methuen,

asperginis Poynton, Howell, Clarke, and Lovett, 1999

torierr (Roux, 1

vestergaardi Menegon, Saividio, and Loader, 2004

viviparus (Tonier, 1905)

atermima (Gunther, 1901)

bipes Roberts, Mahony, Kendrick, and Majors, 1991

centralls
kunapalar Mahony and Roberts, 1986

(Werner, 1914)

pictus Peters, 1863
i Lamb, 1911

Main, 1957

wilsmorel (Parker, 1

940)
occidentalls (Angel, 1943)

ella pygmaea Lehr and Catenazzi, 2009

len bennettii Gunther, 1873

Hosmer, 1962

fen
len nichollsi Parker, 194

S

weigeli Shea and Johnston, 1988

aliciae Inger, Shaffer, Koshy, and Bakde, 1984

humayuni Bhaduri and Kripalani, 1955

(Rao, 1937)

‘major Boulenger, 1882

etraeus Das and Kunte, 2005

antis rugiceps Boulenger, 1882

o
/clixalus margarilier Boulenger, 1882

/clixalus pictus (Peters, 1871)

griffithsi (Goin, 1961

EEEE!

idozyga laevis (Guniher, 1858)
idozyga lima (Gravenhorst, 1829)
cidozyga martensil (Pelers, 1867)
idozyga sumalrana (Pelers, 1877)

)
ymphargus rosada (Ruiz-Carranza and Lynch, 1997)

idozyga baluensis (Boulenger, 1896)

3

)
 Barla, Martori, am! Cer, 1984
‘americanus (Dumerl and Bibron, 1847)

cullripes Reinhardt and Ltken, 1862

Tavillai Ce, 1985

EEEEE

occidentalls (Berg, 1896)

chioronota (Gunther, 1876)

"hosi (Boulenger, 1891)

Tshikawae (Stejneger, 1901)

Khalam (Sluarl, Orlov, and Chan-ard, 2005)

Tivida (Blylh, 1856)

chmackeri (Boefiger, 1892)

upranarina (Matsui, 1994)

winhoana (Boulenger, 1903)
mota (Wu, 1977)

1ga arborea (Myers, Daly, and Martinez, 1964)

ga granufera (Taylor, 1958)

g histrionica (Berthold, 1845)

/a fehmanni (Myers and Daly, 1976)

9@ occultator (Myers and Daly, 1976)

aga pumilio (Schmidt, 1857)

aga speciosa (Schmidt, 1857)

aga sylvatica (Funkhouser, 1956)

aga vicentel (Jungfer, Weygoldt, and Juraske, 1996)

microstoma Boulenger, 1903

, 1985

thothylax immaculatus (Boulenger, 1903)

reol

bales barituensis Vaira and Ferrari, 2008

reol

bates quixensis Jiménez de Ia Espada, 1672

Sefiaris, Ayarzagiena, and Gorzula, 1994

quelchir Boulenger, 1895

guacamayo Hoogmoed, 1987

alboguttatus (Boulenger, 1882)

buckieyi (Boulenger, 188:

cabreral (Cochran and Goin, 1970)

castaneicola Morave, Aparicio, Guerrero-Reinhard, Calderén, Jungfer, and

|Gvozdik, 2009




Species and authority

eridens Jungfer, Ron, Seipp, and Almendariz, 2000

ith and Noonan, 2001

festae (Peracca, 1904)

fuscifacies Jungfer, Ron, Seipp, and Almendariz, 2000

leprieurii (Duméril and Bibron, 1847)

‘mimeticus (Melin, 1941

mudabor Jungfet nd Hed, 2002

\gfer and Schiesari, 1995

p/emceps cope, 1874

taurinus Steindachner, 1862

verruciger (Werner, 1901)

yasuni Ron and Pramuk, 1999

opilus crucials (Harlan, 1826)

opilu (Tschudi, 1838)

opilus marianae (Dunn, 1926)

(Cope, 1870)

0pill (Duméril and Bibron, 1841)

opilus vaslus (Cope, 1871)

g
B

ferf (Dunn, 1925)

S EEEEEER
<
H

crinia haswelll (Fletcher, 1894)

palmata (Guibé, 1974

)
ardosor Pombal and Haddad, 1999

3|

sil (Boulenger, 1892]

jostibes rugosus Inger, 1958

fosti Ginther, 1876

cullripes (Cuvier, 1829)

Tuscus (Laurent;, 1768)

&

oetiger, 1889

Varaldi Pasteur and Eens 1959

Caucasicus Boulenger, 1

ibericus Sanchez} Herra\z Bamamuo Escriva, Machordom, and Sanchiz, 2000

punclatus (Daudin, 1802)

ryne api Dring, 1963

ryne misera (Mocquard, T890)

e signata (Boulenger, 1895)

X bedriagae (Camerano, 1882)

X bergeri (Gunther, 1986)

X caralltanus (Arikan, 1988)

rEEEEEEEEEEEEEEEE

X cerigensis (Beerl, Hotz, Tunner, Heppich, and Uzzell, 1994)

i chosenicus (Okada, 1931)

 cretensis (Beerf, Hotz, Tunner, Feppich, and Uzzel, 1994)

X epeiroficus (Schneider, Sofianidou, and , 1984)

i kurtmuelleri (Gayda, 1940)

X lessonae (Camerano, 1882)
X (Hallowell, 1861)

fax perezi (Lopez-Seoane, 1885)

fax ridibundus (Pallas, 1771)

)
]
]
]
]
]
]
)
\ylax fukienensis (Pope, 1929)
)
)
)
)
)
)

fax saharicus (Boulenger, 1913)

g
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fax shaipericus (Hotz, Uzzell, Ginther, Tunner, and Heppich, 1987)

(Schwartz, 1959)

empusa Cope, 1862

‘gundlachi (Ruibal, 1959)

lemur Cope, 1869

longinasus (Stejneger, 1905)

(Tschudi, 1838)

cochrana (Bok 1966)
Gruzi Carvalno-e-Silva, Siva, and Carvaiho-e-Silva, 2009

xills (Cruz, 1980)

guttata (Lutz, 1924)

jandaia (Bokermann and Sazima, 1978)

\yla spectabills Cruz, Feio, and Nascimento, 2008

2

s acutirostris (Peters, 1867)

‘amoenus Smith, 1931

5 aurffasciatus (Schiegel, 1837)

s bunitus Inger, Stuebing, and Tan

995
Stuebing and Wong, 2000

s
s
s
s
s
s

/s petersi (Boulenger, 1900)

HEHEEER
&

s, s and Chanda, 1997
tus vermiculatus (Boulenger, 1900)

tus vittiger (Boulenger, 1897

frost Spencer, 1901

(Ingram and Corben, 1975]
loveridgel Parker, 1940

pughi Knowles, Mahony, Armsirong, and Donnellan, 2004

Knowles, Mahony, Armstrong, and Donnellan, 2004

CEEEEEEEEEEEEEE

FEREEE

(Moore, 1958)

boulengeri Perret, 1985

leonard (Boulenger, 1906)

verrucosus (Boulenger, 1912)

Phrynella pulchra Boulenger, 1887

idoides (Cope, 1

1867)
(Hallowell, 1858)

lleni Parker, 1936

ftus Boulenger, 1900

batesil (Boulenger, 1906]

calcaratus (Peters, 1863)

cricogaster Perret, 1957

graueri (Nieden, 1911)

kreffti Boulenger, 1909

Tatifrons Ahl, 1924

natalensis (Smith, 1649)

phyllophilus R6del and Emst, 2002
1829)

& 72 (Inger, 1964)

tens Werner, 1910

bifasciatus (Smith, 1847)
P 875

‘marginata (Izecksohn and Cruz, 1976)

tes aurotaenia (Boulenger, 1913)

tes bicolor Duméril and Bibron, 1841

tes lugubris (Schmidt, 1857)

tes terribilis Myers, Daly, and Malkin, 1978

AN

tes vittatus (Cope, 18

NEEEE

g

s luteolus (Wied-Neuwied, 1824)

atelopoides Duellman, Cadle, and Cannatella, 1988

ayeaye (Lutz, 1966)

EREEEEEERE

‘azurea Cope, 1862

bahiana Lutz, 1925

boliviana Boulenger, 1902

burmeisteri Boulenger, 1882

camba De la Riva, 1999

Phyllomedusa distincta Lutz, 1950

‘hypochondrialis (Daudin, 1800)

iheringii Boulenger, 1885

‘neildl Barrio-Amor6s, 2006

usa nordeslina Caramaschi, 2006

a oreades Brandao, 2002

fers, 1873

tens, 1926

u\enger‘ 882

Pomba\ and Haddad, 1992
8)

Phylomedusa trinitalis Mertens, 1926

ailk
venusta Duellman and Trueb, 1967
1864)

llanticus Haddad and Sazima, 2004

centralis Bokermann, 1962

uvior Fiizinger, 1

phippifer (Steindachner, 1864

ischerf (Boulenger, 1890)

gracills (Boulenger, 1883)

kroyeri (Reinhardt and Lutken, 1862)
T 1864)

Braun and Braun, 1977

iz, 7

)
‘marmoratus (Reinhardt and Litken, 1862)

‘moreirae (Miranda-Ribeiro, 1937)

188

[
olfersif (Lichtenstein and Marlens, 1856)

ophilus Cassini, Cruz, and Caramaschi, 2010

riograndensis Mistead, 1960

signifer (Girard, 1853)

soaresi lzecksohn, 1965

spiniger (Miranda-Ribeiro, 1926)
auratus (Boulenger, 1917)

a arraball lzecksohn, 1976

a aspera Miller, 1924

a carvaiho (Miranda-Ribeiro, 197)

a parva Ruthven and Gaige, 1923

EEEE

a pipa (Linnaeus, 1758)




ecies and authority

/mantis corrugatus (Duméri, 1853)

iantis dorsalis (Duméri, 1853)

iantis guentheri (Boulenger, 1882)

antis guppyi (Boulenger, 1884)

iantis hazelae (Taylor, 1920)

iantis insulatus Brown and Alcala, 1970

iantis luzonensis Brown, Alcala, Diesmos, and Alcala, 1997

iantis panayensis Brown, Brown, and Alcala, 1997

iantis polillensis (Taylor, 1922)

iantis vitianus (Duméril, 1853)

iantis vitiensis (Girard, 1853)

jpelis grandis (Boulenger, 1889)

)
[Platypelis tefra Andreone, Fenolio, and Walvoord, 2003
P

Talypelrs luberifera (Methuen, 1920)

matum (Gray,

T842)
Tectrurm spencerf (Parker, 1940]

hyla bistincla (Cope, 1877)

hyla fison, MicCranie, and Cruz-Diaz, 1994

\yla dasypus McCranie and Wilson, 1

hyla ephemera (Melk, Canseco-Marquez, Smith, and Campbell, 2005)

\yla gualemalensis Brocohi, 1877

hyla hartwegi Dueliman, 1968
hyla il Stuart, 1942

hyla maludai Hartweg, 1941

hyla pentheter (Adler, 1965)

213313(3(3/3(3(3(315

rum Hartweg, 1941

Pioth ‘guentheri Glaw and Vences, 2007
Plethodc inguinalis Boulenger, 1882
Plethodc ‘mihanika Vences, Raxworthy, Nussbaum, and Glaw, 2003
Plethodontohyla noloslicta (Gunther, 1877)

bibroni Tschudi, 1

brachyops (Cope, 1869

(Steindachner, 1864)

(Duméri and Bibron, 1840)

irodema thaul (Lesson, 1826)

lypedates colletti (Boulenger, 1890)
2

R
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Cruciger Biyth, 185
lypedates eques Gunther, 1858
lypedates fastigo hohi and Pethiyagoda, 2001
Toucomystax (Gravenhorst, 1829)
fos (A, 1927)

macrofis (Boulenger, 1891)
[ 30)

Hallowell, 1861

occidentalls Das and Dulla, 2006

offlophus (Boulenger, 1893)

as and Ravichandran, 1998

Poyntonia paludicola Channing and Boycott, 1969
fombensis (Bocage, 1695)

(Loveridge, 1932)

imantis achatinus (Boulenger, 1898)

imantis acites (Lynch, 1979)

imantis acuminatus (Shreve, 1935)

imantis albertus Duellman and Hedges, 2007

iman (Barbour and Dunn, 1921)
man (Werner, 1894)

imantis bicumulus (Peters, 1863)

imantis bogotensis (Peters, 1863)

imantis boulengeri (Lynch, 1981)

imantis brevifrons (Lynch, 1981)

man (Lynch, 1979)
calcarufatus (Lynch, 1976)

man (Barbour, 1928)

imantis cerasinus (Cope, 1875)

iman (Kaiser, Dwyer, Feichinger, and Schmid, 1995

iman (Glinther, 1858)

iantis crucifer (Boulenger, 1899)

iantis cruentus (Peters, 1873)

iantis defius (Duellman and Mendelson, 1995)

iantis diadematus (Jiménez e Ia Espada, 175)

iantis dorsopictus (Rivero and Serna, 1988)

(Boulenger, 1896

SEEEEEEEEEEEEEEEEEEEEEE
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s
iantis eugeniae (Lynch and Dueliman, 1997)

(Steindachner, 1864)

(Peracca, 1904)

iantis gaiger (Dunn, 1931)

ntis galdi Jiménez e Ia Espada, 1870

dehwarum Elmer and Cannatelia, 2008

lanthanites (Lynch, 1975)

faticlavius (Lynch and Burrowes, 1990)

feont (Lynch, 1976)

iantis leucopus (Lynch, 1976)

iantis luteolaterails (Lynch, 1976]

ymani (Barbour and Noble, 1920)
iantis malkini (Lynch, 1980)

antis martiae (Lynch, 1974]

iantis moro (Savage, 1965)

iantis museosus (Ibhez, Jaramillo, and Arosemena, 1994)

iantis nervicus (Lynch, 1994)

iantis ockenden (Boulenger, 1912

antis paisa (Lynch and Ardila-Robayo, 1999)

paimer (Boulenger, 1912)

iantis paramerus (Rivero, 1984)

iantis pardals (Barbour, 1928)

antis parvilus (Lynch, 1976)

iantis permixtus (Lynch, Ruiz-Carranza, and Ardila-Robayo, 1994)

antis peruvianus (Melin, 1941)

ant (Boulenger, 1903)

(Lynch, 1974)

an
ntis renjiforum (Lynch, 2000)

iantis ridens (Cope, 1866)

antis rivei (Despax, 1911

iantis taeniatus (Boulenger, 1912)

(Rivero, 1961)

n
iantis unistrigatus (Ginther, 1859)

iantis uranobates (Lynch, 1991)

iantis urichi (Boetiger, 1894)

antis variabills (Lynch, 1968)

iantis w-nigrum (Boetiger, 1892)
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antis walkeri (Lynch, 1974)

K]
E

(Heyer and Hardy, 1991)
(Nieden, 1926)

appendiculata (Gunther, 1873)

igibbosa (Peters, 1872)

oier (Wied-Neuwied, 1824)

Giarelia, Bernarde, and Kokubum, 2000

risticeps (Maller, 1883)

liceps 1zecksohn and Peixolo, 1981

morato (Jim and Caramaschi, 1980)

subgultata Izecksohn, Cruz, and Peixolo, 1999

inni Rivero, 1961

Cope, 1889)

i
7is brimleyi Brandt and Walker, 1933

8

verina (Cope, 1866)

ris clarkil (Baird, 1854

i -Neuwied, 1838)

feriarum (Baird,

54)
Tougueliei Lemmon, Lemmon, Collins, and Cannatela, 2008

Fypochondriaca (Hallowell, 1854)

linoensis Smith, 1951

@lmi Harper, 1955

maculata (AGassiz, 1850

igrita (LeConte, 1625)

cularis (Bosc and Daudin, 1801)

rmata (Holbrook, 1836)

ogila (Baird and Girard, 1852)
ierra (Jameson, Mackey, and Richmond, 1966)
trockerl Wright and Wight, 1933
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riseriata (Wied-Neuwied, 1838)

boulengeri (Lataste, 1879)

brongersmai (Hoogmoed, 1972)

raddef (Strauch, 187

)
sicula (Stck, Sicilia, Belfiore, Buckley, Lo Brutio, Lo Valvo, and
8)

Arcule

surda (Boulenger, 1891)
(Pallas, 1769)

viridis (Laurenti, 1768)

Pseudis bolbodactyla Lutz, 1925

2
g

ardosor Kwet, 2000

Pseudis minuta Gunther, 1858

Pseudrs paradoxa (Linnaeus, 1758
u

)
Pser -antins Caramaschi and Cruz, 1998
ubasper Tschudi, 1838

boliviana Parker, 1927

Falcipes (Hensel, 1867)

‘mystacalis (Cope, 1887)

saltica (Cope, 1887)
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ternetzi Miranda-Ribeiro, 1937

‘amboli (Biju and Bossuyt, 2009)

cavirostris (Guinther, 1869)
cuspis hi and Pethiyagoda, 2005)

lecoris (Manamendra-Arachchi and Pethiyagoda, 2005)

femoralis (Giinther, 1864)
folicola

chi and Pethiyagoda, 2005)
and

offmanni hehi, 2005)

rachehi and Pethiyagoda, 2005)

oipolloi
@ni (Biju and Bossuyt, 2009)
(Gunther, 1858)

ocularis ‘and Pethiyagoda, 2005)
poppiae and |, 2005)
popularis (W rachchi and Pethiyagoda, 2005)

hehi and Pethiyagoda, 2005)

procax
reficulatus (GUnther, 1864)
s (M achchi and Pethiyagoda, 2005)

Silus (Manamendra-Arachchi and Pethiyagoda, 2005)
M

inamendra-Arachchi, and Pethiyagoda, 2009)
and Pethiyagoda, 2005)

Steineri (Meegaskumbura and M , 2005)

Stictomerus (Gunther, 1876)

Zorro (M: and Pethiyagoda, 2005)

stralls (Gray, 1835

ronit Giniher, 185¢

rfacea Keferstein, 1868

rroboree Moore,

53
Tngram and Corben, 1994

ndyi Lucas, 1892

uentheri Boulenger, 1882

major Parker, 1

occidentalls Parker, 1940

pengilleyi Wells and Wellington, 1985

raveni Ingram and Corben, 1994

Semimarmorata Lucas, 1892

na anchietae (Bocage, 1868)

n (Duméril and Bibron, 1841)
na oxyrhynchus (Smith, 1849)

‘schillukorum (Werner, 1908)

)
hypomyKier McCranie and Wilson, 1993

(AR, 1934)

hy';
yla legleri (Taylor, 1958)
!
!

o
o
o

(Mertens, 1952)
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la spinipollex (Schmidt, 1936)

13l

jxicephalus adspersus Tschudi, 1838

o

yxicephalus edulls Peters, 1854

uasipa exiispinosa (Liu and Hu, 1975)

B
e

asipaa (inger, 1970)

e

iasipaa spinosa (David, 1875)
manella Rao, 1937

E

E

manella montana (Jerdon, 1854

?

manella obscura (Gunther, 186:

g

manella triangufaris (Gunther, 1876)

manella variegata (Stoliczka, 1872)
ana "okinavana” XXX, 2008

ana amurensis Boulenger, 1886

ana arvalis Nilsson, 1842

B

na aurora Baird and Girard, 1852

ana boyli Baird, 1854

ana cascadae Slater, 1939

B ?
H

David, 1875

ana coreana Okada, 1928

ana dalmatina Fitzinger, 1839

ana draytonii Baird and Girard, 1852

ana dybowskil Gunther, 1876

ana graeca Boulenger, 1891

ana huanrensis Fei, Ye, and Huang, 1990

ana iberica Boulenger, 16

ana italica Dubois, 1987

ana kunyuensis Lu and Li, 2002

ana latastei Boulenger, 1679

ana longicrus Stejneger, 1898

ana luteiventris Thompson, 1913

Boulenger, 1885

ana muscosa Camp, 1917

ana ornaliventris Werner, 1903

ana pirica Matsur, 1991

ana pretiosa Baird and Girard, 1853

ana pyrenaica Serra-Cobo, 1993

ana sakurail Matsui and Malsui, 1990

ana sauteri Boulenger, 1909

ana sierrae Camp, 1917

ana sylvalica

ana tagoi Okada, 1928

ana tavasensis Baran and Atatar, 1986

ana temporaria Linnacus, 1758

an; tejneger, 1907

amazonica (Schulte, 1999)

benedicta Brown, Twomey, Pepper, and Sanchez-Rodriguez, 2008
biolat (Morales, 1992)

bombetes (Myers and Daly, 1980)

claudiae (Jungfer, Lotters, and Jorgens, 2000

)
cyanovitiata Pérez-Pena, Chavez, Twomey, and Brown, 2010

defleri Twomey and Brown, 2009

| Rada, Sanchez Pacheco, Velasquez-

\varez, and Quevedo-Gil, 2006)

luelimani (Schulte, 1999)

fantastica (Boulenger, 1884)

flavovittata (Schulte, 1999)

fulgurita (Silverstone, 1975)

itator {Schulte, 1986)

termedia (Schulte, 1999)

masi (Morales, 1992)

‘minuta (Shreve, 19

35)
(Boulenger, 1899)

reficulata (Boulenger, 1884)

sirensis (Aichinger, 1991)

summersi Brown, Twomey. Pepper, and Sanchez-Rodriguez, 2008
tolimensis . Luna-Mora, Gallego, and Quevedo-Gil, 2007
akari (Brown, Schulte, and Summers, 2006)

nzolini (Myers, 1982)

v
variabils (Zimmermann and 988)
ventrimaculata (Shreve, 1935)

linensis (Ruiz-Carranza and Ramirez-Pinila, 1992)

(Biju and Bossuyt, 2009)

ombayensis (Annandale, 1919)

harius (Rao, 1937)

fandulosus (Jerdon, 1854)

yarami (Bilu and Bossuyt, 2009)

Kaikattl (BiJu and Bossuyt, 2009)

Tuteolus (Kuramoto and Joshy, 2003)

nerostagona (Biju and Bossuyt, 2005)

ponmudi (Biju and Bossuyt, 2

005)
(Kuramolo and Joshy, 2003)

Reliclivomer pearsel (Ruthven, 1914)

guiirostris AN, 1927

namensis Smith, 1924

pendiculatus (Gunther, 1858)

oreus (Okada and Kawano, 1924)

/alls Lue, Lai, and Chen, 1995

uraniiventris Lue, Lal, and Chen, 1994
elalongensis Dehiing and Grafe, 2008
ipunctatus AR, 1927

urmanus (Andersson, 1939)
1927

alcaneus Smith, 1924

-atamilus Harvey, Pemberton, and Smith, 2002

yanopunclatus Manthey and Steiof, 1998

dennysi Blanford, 1881

dulitensis Boulenger, 1892

verelli Boulenger, 1894

Inger, Orlov, and Darevsky, 1999

Tascialus Boulenger, 1895

foae Boulenger, 1893

gadingensis Das and Haas, 2005
gauni (Inger, 1966)

j60rgii Roux, 1904

arrissoni Inger and Haile, 1959

ungfuensis Liu and Hu, 1961

@jau Dring, 1983

o Ohler and Delorme, 2006

ger,
malabaricus Jerdon, 1870

margaritfer (Schlegel, 1837)

‘maximus Gunther, 1858
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‘monticola Boulenger, 1896

nigropalmatus Boulenger, 1895
orlovi Ziegler and Kohler, 2001

owstoni (Stejneger, 1907)

ardalis Ginther, 185t

8
lou, Risch, and Lue, 1983
minanus Smith, 1924

Vasudevan and Dutla, 2000

reinwardlii (Schlegel, 1840)

rhodopus Liu and Hu, 1960

rufipes Inger, 1966

schlegeli (Gunther, 1858)

taipeianus Liang and Wang, 1978

viridis (Hallowell, 1861)

Tiu and Hu, 1962

ibergi (Myers and Funkhouser, 1951)

bo glaberrimus (Gunher

bo gultatus (Schneider, 1799)

haematilicus Cope, 1862

Typomelas (Boulenger, 1913)

fes palmatus (Werner, 1899)

Silus Liem, 1973

vitellinus Mahony, Tyler, and Davies, 1984

Rhinella abel (Baldissera, Caramaschi, and Haddad, 2004)

ata (Thomino, 1884)

elfa arenarum (Hensel, 1867)

ella arunco (Molina, 1782)

ella azarai (Gallardo, 1965)

ella castancolica (Caldwell, 1991)

elfa cerradensis Maciel, Brandao, Campos, and Sebben, 2007

ella crucifer (Wied-Neuwied, 1821)

ella dapsilis (Myers and Carvaiho, 1945)

ila dorbignyi (Duméril and Bibron, 1841)

ella fernandezae (Gallardo, 1957)

ella granulosa (Spix, 182:

)
elfa hoogmoedi Caramaschi and Pombal, 2006
elfa humboldti (Gallardo, 1965)

lcterica (Spix, 1824)

Jimi (Stevaux, 2002)

‘major (Miller and Hellmich, 1936)

‘manu Chaparro, Pramuk, and 2007

‘margaritifera (Laurenti, 1768)

‘marina (Linnaeus, 1758)

‘marlyi Fouquel, Gaucher, Blanc, and Vélez-Rodriguez, 2007

‘mirandaribeirof (Gallardo, 1965)

ocellata (Gunther, 1858)

/a omata (Spix, 1824)

/2, Pansonalo, and Strissmann, 2010

il
pomball (Baldissera, Caramaschi, and Haddad, 2004)

proboscidea (Spix, 1824)

quechua (Gallardo, 1961)

rubescens (Lutz, 1925)

rubropunclata (Guichenot, 1848)

‘Schneideri (Werner, 1894)

Spinulosa (Wiegmann, 1834)

(Ginther, 1858)
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( )
veredas (Brandao, Maciel, and Sebben, 2007)
danwinii Duméil and Bibron, 1841

dorsalis Duméril and Bibron, 1841

coronata (Vences and Glaw, 2003

matavy D'Cruze, Kahler, Vences, and Glaw, 2010

Rulyrana mediarmidi (Cisneros-Heredia, Venegas, Rada, and Schulte, 2008)

Rulyrana susatamai (Ruiz-Carranza and Lynch, 1995)
achatamia (Taylor, 1949)

achatamia ilex (Savage, 1967,
achatamia punctulata (Ruiz-Carranza and Lynch, 1995)

revis (Boulenger, 1896)

calcarata (Mocquard, 1895]

gottlebei Busse and Bahme, 1992

(Boulenger, 1682)

‘marmorata Boulenger, 1882

Spinosa Steindachner, 1862
caphiopus couchii Baird, 1854

caphiopus holbrooki (Harlan, 1835)

caphiopus hurterir Strecker, 1910

carthyla goinorum (Bokermann, 1962)

carthyla vigians (Solano, 1971)

carens (Smith, 1848)

ax acuminatus (Cope, 1862)

ax altae (Dunn, 1933)

ax alter (Lutz, 1973)

ax argyreomatus (Miranda-Ribeiro, 1926)
Faivovich, 2005

ax
ax berthae (Barrio, 1962)

ax boeseman (Goin, 1966)

/ax boulengeri (Cope, 1887)

ax catharinae (Boulenger, 1688

ax centralis Pombal and Bastos, 1996

/ax chiquitanus (De Ia Riva, 1990)
ax (Lutz, 1925)

ax (Dueliman, 1972)

/ax curicica Pugliese, Pombal, and Sazima, 2004

ax duartel (Lutz, 1951)

/ax elaeochrous (Cope, 1875)

ax eurydice (Bokermann, 1968)

ax funereus (Cope, 1874)
a5 (Lutz, 1925)

arius (Lutz, 1925)

ax garbei (Miranda-Ribeiro, 1926)

x granulatus (Peters, 1871)

x hayii (Barbour, 1909)

x humilis (A. Lutz and B. Lutz, 1954)

£

tericus Duellman and Wiens, 1993

ax litoralis (Pombal and Gordo, 1991)

itoreus (Peixoto, 1988)

iax longilineus (Lutz, 1968)

ax manriquef Barrio-Amords, Orellana, and Chacon-Orliz, 2004

X 3
reites Duellman and Wiens, 1993

achycrus (Miranda-Ribeiro, 1937)

erereca Pombal, Haddad, and Kasahara, 1995

roboscideus 1933)

X
X

X

x perpusillus (Lulz and Lutz, 1939)
X p

X

(Fowler, 1913)

ki (Andrade and Cardoso, 1987)

x
x rizibils (Bokermann, 1964)

x rostralus (Pelers, 1863)

ruber (Laurenti, 1768)

i similis (Cochran, 1952)

x squalirostris (Lutz, 1925)

x staufferi (Cope, 1865)

x sugilatus (Dueliman, 1973)

x Trapicheiroi (A. Lutz and B. Lutz, 195:

in
inax rogeriol Pugliese, Badla, and Pombal, 2009
T
cin
i

x trilineatus (Hoogmoed and Gorzula, 1979)

x uruguayus (Schmidt, 1944)

[Scinax wandae (Pyburn and Fouquette, 1971)

[Scinax x-signatus (Spix, 1824)

rophrys sawayae (Cochran, 1953)

E wealll (Boulenger, 1862)
[Silurana epitropicalis (Fischberg, Colombell, and Picard, 1962)

[Siturana tropicalis Gray, 1864

nela flotator (Dunn, 1931)

neia nubicola (Dunn, 1924)

ca baudinif (Duméril and Bibron, 1841)

ca fodiens (Boulenger, 1882)

Ca phacota (Cope, 1862)

ca puma (Cope, 1685)

Ca sila Duellman and Trueb, 1966

rdida (Peters, 1863)

)
00glossus sechellensis (Boetiger, 1696)
yea bombifrons (Cope, 1863)

6a hammondi (Baird, 1859)

(Cope, 1883)

a
a muliplicata (Cope, 1863)

‘caramaschii Toledo, Garcia, Lingnau, and Haddad, 2007

dorisae (Goin, 1957)

Tacteus (Daudin, 1800)

orophilus (Lutz and Lutz, 1938)

palustris Bokermann, 1966

planicola (Lutz and Lutz, 1938)

surdus (Cochran, 1953)
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breviceps (Schneider, 1799)

rolandae (Dubos, 1983)

comuta Peters and Doria, 1878

ospina. Roberts, Horwitz, Wardell-Johnson, Maxson, and Mahony, 1997

aglavei (Methuen and Hewitt, 1913)

fimbriatus (Glaw and Vences, 1994)

ntis phantasticus (Glaw and Vences, 1997)

guttatus (Gunther, 1858)

latopalmatus (Boulenger, 1887)
natator (Glinther, 1858)

arvus Inger and Haile, 1959

uberilinguis Boulenger, 1918

yangannae MacCulloch and Lathrop, 2002

jinesi Rivero, 1968

incrassalus Cope, 1870

biporcalus Pelers, 1863

bufoniformis (Boulenger, 1896)

us bonaesper (Dubois, 1981)

Tasciatus (Smilh, 1849)

grayii (Smilh, 1849)

tumpffia pygmaea Viences and Glaw, 1991

umpffia relradacly!a Vences and Glaw, 1991
ach Ou

méril and Bibron, 1841)

RE

oatrosts (Andersson, 1916)

diurnus Straughan and Lee, 1966

eungellensis Liem and Hosmer, 1973

Tiemi Ingram, 1980

pljone Czechura,

986
rheophilus Liem and Hosmer, 1973

culeus (Garman, 1876)

hinfoni Parker, 194

huayra Lavila and Ergueta-Sandoval, 1995

JeISkil (Peters, 187

)
‘marmoralus (Dumerl and Bibron, 1841)

bullocki Schid, 195;

venustus (Phi

uihyla edelcae (Ayarzagiiena, Senaris, and Gorzula, 1993)

‘amlie (Cisneros-Heredia and Meza-Ramos, 2007)

ratohyla midas (Lynch and Duellman, 1973)

ratohyla pulverata (Peters, 1873)

fohyla spinosa (Taylor, 1949)

ferma asperum (Boulenger, 1686)

ferma bicolor (Bourret, 1937)

ferma corticale (Boulenger, 1903)

ferma gordon Taylor, 1962

ferma horridum (Boulenger, 1903)

ferma leporosum Tschudi, 1

ferma icin McLeod and Ahmad, 2007

HEEEREEEER
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ferma stellaturn Taylor, 1962
aramaschi and Sazima, 1984
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oropa millaris (Spix, 1824

)
ophora (Miranda-Ribeiro, 1923)

fa godmani (Gunther, 1901

!
cohyla loguax (Gaige and Stuart, 1934)
yla picta (Gunther, 1901)

cohyla smithil (Boulenger, 1902)

mopterna cryptotis (Boulenger, 1907)

mopterna delalandii (Tschudi, 1638)

mopterna natalensis (Smith, 1849)

mopterna tandyi Channing and Bogart, 1996

coriaceus (Peters, 1867)

hadroceps (Duellman and Hoogmoed, 1992)

imitatrix (Miranda-Ribeiro, 1926)

jordani (Stejneger and Test, 1691)

el, 1867)

chum 1838

5
resinifictrx (Goeldi, 1907)

homus (Lmnaeus, 1758)

venulost

abustus Buu\enger 900

iprion petasatus (Cope, 16

erodon globulosus (Gumher, 864)

erodon systoma (Schneider, 1799)

/a altissima Davies, Watson, McDunam Trenerry, and Werren, 1993

ia aspera Tyler, Davies, and Martin

/a capitulata Davies, McDonald, and Cmben 1986

/a fusca Davies, McDonald, and Corben, 1986

/a glandulosa Davies, Mahony, and Roberts, 1985

ia inundata Tyler, Davies, and Martin, 1981

fa laevigata Keferstein, 1867

el
el
el
el
el
el
el
Jperolei

fa lthomoda Tyler, Davies, and Martin, 1981

a litlejohni Davies, McDonald, and Corben, 986

/a martini Davies and Litliejohn, 1986

ia mimula Davies, McDonald, and Corben, 1986

/a mjobergi (Andersson, 1913)

/a rugosa (Andersson, 1916)

ia russelll (Loveridge, 1933

/a tajpa Tyler, Davies, and Martin, 1981

/a tyleri Davies and Litliejohn, 1986

gariepensis (Smith, 1648)

50ni (Branch and Braack, 1996)

b
ireorana antisthenesi (Goin, 1963)

ireorana eurygnatha (Lutz, 1925)

veorans oysmpensis Lescire, 575)

ireorana uranoscopa (Muller, 1924)

Koynayensi (Soman,

1963
ina Biju, Vian Bocdaer, Gil, Loader, and Bossuyt, 2000
anohs nsels (zecksohn, 1959)

‘enophrys aceras (Boulenger, 1903)

(enophrys brachykolos (Inger and Romer, 1961)
‘enophrys longipes (Boulenger, 1886)

(enophrys major (Boulenger, 1908)

lenophrys minor Stejneger, 1926

lenopus amieti Kobel, du Pasquier, Fischberg, and Gloor, 1980

lenopus fraseri Boulenger, 1905

gilli Rose and Hewitt, 1927

‘enopus laevis (Daudin, 1802)

(enopus longipes Loumont and Kobel, 1991

(enopus muelleri (Peters, 1844)
[Xenopus wittef Tinsley, Kobel, and Fisohberg, 1979




|Family Species [Male Baseline [Male Display Female Baseline Female Display Evidence |Reference

Bufonidae Amietophrynus gutturalis Brown, mottled. Yellow-brown, mottled. Brown, mottled. N/A P Harper et al., 2010

|:Bufomdae |Amietophrynus kisoloensis Olive/brown, mottled. Yellow. Olive/brown, mottled. N/A D/IP Channing & Howell, 2006

Bufonidae | Amietophrynus lemairii Yellow-green, mottled. Yellow. Red-orange/yellow-green, mottled. N/A DIP Bittencourt-Silva, 2014

Bufonidae Amietophrynus maculatus Grey-brown/tan. Patches. Yellow-brown. Patches. Grey-brown/tan. Patches. N/A D/P Raodel, 2000

Bufonidae Amietophrynus togoensis Brown. Yellow. Brown. N/A D/P Rodel unpubl. Data

Bufonidae Bufo bufo Brown/grey. Brown/yellow. Brown/grey, spots. N/A D Kuzmin, 1999

Bufonidae Bufo japonicus Brown/grey. Yellow/brown/grey. Brown/grey. N/A D Maeda & Matsui, 1999

Bufonidae Duttaphrynus crocus Tan. Yellow. Tan/brown. N/A DIP Wogan et al, 2003

Bufonidae Duttaphrynus dhufarensis Grey/light brown, mottled. Yellow. Grey/light brown, mottled. N/A P Stock et al, 2004

Bufonidae Duttaphrynus melanostictus Brown, mottled. Yellow/yellow-brown, mottled. Brown, mottled. N/A D Daniels, 2005

Bufonidae Incilius bocourti Brown, mottled. Yellow. Brown, mottled. N/A P Santos-Barrera, G., et al. (2004)

Bufonidae Incilius canaliferus Brown, mottled. Yellow. Brown, mottled. N/A P Santos-Barrera, G., et al. (2010)

Bufonidae Incilius luetkenii Brown. Yellow. Brown. N/A D/P Doucet & Mennill, 2010

Bufonidae P: ¢ viridis Grey/brown, green spots. Light green-grey, yellow-green spots. Grey/brown, green spots. N/A D Arnold, 2002

Bufonidae Rhinella cerradensis Brown. Yellow-brown. Yellow flanks. Brown/tan. White flanks. N/A D/P___|Santana et al, 2010

Bufonidae Rhinella granulosa Brown/grey, mottled. Yellow. Yellow throat. Brown/grey, darker patches. White throat. N/A P Lima et al, 2005

Bufonidae Schismaderma carens Rusty red-brown. Yellow-brown. Rusty red-brown. N/A P Channing & Howell, 2006

Bufonidae Xanthophryne koynayensis Light brownish-grey. Cream flank. Yellow. Brown flank. Light brownish-grey. N/A D/P Biju et al, 2009

Bufonidae Xanthophryne tigerinus Light brownish-grey. Cream flank. Yellow. Black flank. Light brownish-grey Yellow D/P Biju et al, 2009

Craugastoridae Ischnocnema vinhai Brown/tan. Yellow-brown. Tan/red-brown. N/A D/P__ [Camurugi et al, 2010

Craugastoridae Pristir i d Tan/brown, patches. Yellow. Yellow throat. Tan/brown, patches. Cream throat. N/A P Castro, F., et al. (2004)

Craugastoridae Pristimantis ridens Brown/grey/tan. Yellow/yellow-brown. Brown/grey/tan. N/A P Savage, 2002

Craugastoridae Pi is zil Light grey. Yellow. Light grey. N/A P Lima et al, 2005

Dendrobatidae Mannophryne trinitatis Light brown/tan. Grey throat. Black/dark brown. Black throat. Light brown/tan. Yellow/orange throat. N/A D/P Barrio-Amoros et al., 2010; Wells, 1980.
Dendrobatidae I Light brown/tan. Grey throat. Black/dark brown. Black throat. Light brown/tan. Yellow/orange throat. N/A D/P Liddecke 1999
Dicroglossidae-Dicroglossinae Hoplol Olive/brown. Yellow. Dark blue throat. Olive/brown. White throat. N/A P Rédel, 2000

Dicroglossidae-Dicroglossinae Hoplobatrachus tigerinus Brown/green mottled. Yellow. Dark blue throat. Brown/green mottled. White throat. N/A D/P Glaw & Vences, 2007
Eleutherodactylidae-Eleutherodactylinae |El lus j iveroi Brown/tan. Yellow/yellow-tan. Brown/tan. N/A P Rios-Lopez & Thomaz, 2007
Hylidae-Hylinae Bokermannohyla circumdata Brown, transverse barring. Cream flank. Brown-yellow, transverse barring. Yellow flank. Brown, tansverse barring. Cream flank. N/A P Garcia & Segalla, 2010

Hylidae-Hylinae Cl yla taeniopus Brown. Yellow-brown. Yellow flanks. Red-brown, yellow tinge. N/A P Santos-Barrera, G., Canseco-Marquez L. (2004)
Hylidae-Hylinae Dendropsophus bifurcus Grey-brown. White or yellow patches. Yellow-brown. Yellow patches. Grey-brown. White or yellow patches. N/A P Rodriguez & Duellman, 1994
Hylidae-Hylinae Dendropsophus carnifex Red-brown. Yellow. Red-brown. N/A P Bolivar, W. and J. M. Renijifo (2004)
Hylidae-Hylinae Dendirc i Brown. Yellow. Brown. N/A P Gomez-Hoyos et al., 2012

Hylidae-Hylinae Dendropsophus decipiens Light brown. Yellow. Light brown. N/A P Abrunhosa et al, 2006

Hylidae-Hylinae Dendropsophus ebraccatus Tan/grey-brown. Yellow/tan-brown. Tan/brown. N/A P Duellman, 2001; Savage, 2002
Hylidae-Hylinae Dendropsophus elegans Light brown, broad darker patch. Yellow, broad darker patch. Light brown, broad darker patch. N/A P Abrunhosa et al, 2006

Hylidae-Hylinae Dendropsophus gaucheri Grey/brown, mottled. Yellow. Grey/brown, mottled. N/A P Fouquet et al., 2011

Hylidae-Hylinae Dendropsophus giesleri Grey. Yellow. Grey. N/A P Potsch de Carvalho-e-Silva, S. Telles, A. M. (2004)
Hylidae-Hylinae Dendropsophus joannae Grey. Yellow. Grey. N/A P Reichle, S., et al. (2004)

Hylidae-Hylinae Dendropsophus It Brown/grey. Yellow. Brown/grey. N/A P Mijares, A., et al. (2004)

Hylidae-Hylinae Dendropsophus melanargyreus Grey/brown, mottled. Yellow-brown, mottled. Brown/grey/red-brown, mottled. N/A P da Silva et al, 2010

Hylidae-Hylinae Dendirc micr Brown. Yellow/yellow-brown. Yellow throat. Brown. N/A P Duellman, 2001; Schwartz & Wells, 1985; Savage, 2002
Hylidae-Hylinae Dendropsophus microps Brown/grey. Yellow.. Yellow throat. Brown/grey. White throat. N/A P Potsch de Carvalho-e-Silva, S., et al. (2010)
Hylidae-Hylinae Dendropsophus minutus Brown. Yellow. Yellow throat. Brown. White throat. N/A D/P Haddad, 1991; Bell & Zamudio 2012
Hylidae-Hylinae Dendropsophus nanus Tan/light brown. Yellow/tan. Tan/light brown. N/A P Reichle et al, 2004. In: IUCN 2013.
Hylidae-Hylinae Dendropsophus phlebodes Brown/tan/grey. Yellow/yellow-brown. Yellow throat. Brown/tan/grey. White throat. N/A P Duellman, 2001; Savage, 2002
Hylidae-Hylinae Dendropsophus robertmertinsi Grey/tan. Yellow. Grey/tan. N/A P Santos-Barrera et al, 2010.

Hylidae-Hylinae Dendropsophus salli Grey/brown. Yellow-brown. Grey/brown. N/A P Jungfer et al, 2010

Hylidae-Hylinae Dendropsophus sarayacuensis Dark grey. Cream or yellow patches. Yellow-brown. Yellow patches. Dark grey. Cream or yellow patches. N/A P La Marca, E., et al. (2004)

Hylidae-Hylinae Diaglena Iz Brown, mottled. Yellow/yellow-brown (particularly on flanks), mottled. [Brown, mottled. N/A P Duellman, 2001

Hylidae-Hylinae Exerodonta Light brown/tan. Yellow/yellow-brown. Light brown or tan. N/A P Santos-Barrera, G., Canseco-Marquez, L. (2004)
Hylidae-Hylinae Exerodonta sumichrasti Light brown/tan. Yellow/yellow-brown. Light brown or tan. N/A P Duellman, 2001

Hylidae-Hylinae Exerodonta xera Light brown/tan. Yellow. Light brown/tan. N/A P Santos-Barrera, G., Canseco-Marquez L. (2010)
Hylidae-Hylinae Hypsiboas albopunctatus Brown/tan. Yellow/yellow-brown. Brown/tan. N/A D/P__ [Aquino, L., et al. (2010)

Hylidae-Hylinae Hypsiboas beckeri Grey-brown. Yellow. Grey-brown. N/A P Stuart, 2006

Hylidae-Hylinae Hypsiboas bischoffi Brown/tan. Yellow/yellow-brown. Yellow throat. Brown. White throat. N/A P Lutz, 1973

Hylidae-Hylinae Hypsiboas caingua Brown. Yellow-brown. Brown. N/A P Scott et al., 2004

Hylidae-Hylinae Hypsil Brown, tansverse barring. Yellow. Brown, tansverse barring. N/A P |Azevedo-Ramos et al., 2010
Hylidae-Hylinae Hypsiboas callipleura Brown. Yellow/light yellow-brown. Brown. N/A P Cortez et al., 2004

Hylidae-Hylinae Hypsiboas cordobae Grey/brown/green, spotted. Yellow-brown. Grey/brown/green, spotted. N/A P Stuart, 2006

Hylidae-Hylinae Hypsiboas crepitans Brown/light grey. Yellow-orange. Yellow throat. Brown/light grey. White throat. N/A P La Marca et al., 2010

Hylidae-Hylinae Hypsiboas ericae Brown/grey. White labial/lateral stripe. Green/brown. Yellow labial/lateral stripe and throat. |Brown/grey. White labial/lateral stripe. N/A P Garcia et al., 2008

Hylidae-Hylinae Hypsiboas faber Brown/tan/grey. Yellow-brown. Yellow flanks, throat. Brown/tan/grey. White throat. N/A P Lavilla et al., 2010

Hylidae-Hylinae Hypsiboas fasciatus Brown/tan. Yellow. Brown/tan. N/A D/P Bell & Zamudio, 2012

Hylidae-Hylinae Hypsiboas geographicus Brown/grey/red/orange, patches. Yellow. Brown/grey/red/orange, patches. N/A P Duellman, 1973, Bartlett & Bartlett, 2003
Hylidae-Hylinae Hypsiboas lanciformis Brown/grey, transverse barring. Yellow-brown, transverse barring. Brown/grey, transverse barring. N/A P Lima et al., 2005

Hylidae-Hylinae Hypsiboas leptolineatus Dark/light brown/tan. Yellow. Dark/light brown/tan. N/A P Garcia et al., 2004

Hylidae-Hylinae Hypsiboas lundii Grey/brown, mottled. Yellow, mottled. Yellow throat. Grey/brown, mottled. N/A P Caramaschi & Rodrigue, 2004
Hylidae-Hylinae Hypsiboas marianitae Tan/brown/grey/green. Yellow-brown. Tan/brown/grey/green. N/A P Cortez et al,. 2004

Hylidae-Hylinae Hypsib i ii Tan/brown/grey, transverse bands. Yellow, transverse bands. Tan/brown/grey, ti bands. N/A D/P Bell & Zamudio, 2012

Hylidae-Hylinae Hypsiboas paranaiba Brown/tan/orange, patches. Yellow-brown. Brown/tan/orange, patches. N/A P De Carvalho et al., 2010

Hylidae-Hylinae Hypsiboas polytaenius Brown/grey/tan, striped. Yellow/yellow-brown. Brown/grey/tan, striped. N/A P Gongalves da Cruz & Caramaschi, 2010
Hylidae-Hylinae Hypsiboas raniceps Brown. Yellow/yellow-brown. Brown. N/A P La Marca et al., 2004

Hylidae-Hylinae Hypsiboas rufitelus Blue-green, spots. Yellow-green, spots. Blue/blue-green, spots. N/A P Savage, 2002

Hylidae-Hylinae Isthmohyla pseudopuma Pale cream/reddish-brown. Cream flanks. Yellow/yellow-brown. Black flanks. Pale cream/reddish-brown. Cream flanks. N/A D/P___ [Crump & Townsend 1990; Crump 1991; Duellman 1970
Hylidae-Hylinae ltapotihyla langsdorffii Green-brown, mottled. Yellow-green, mottled. Green-brown, mottled. N/A P Aquino et al, 2004

Hylidae-Hylinae O: leprieurii Brown/tan. Yellow. Brown/tan. N/A D/P Sztatecnsy et al., 2010

Hylidae-Hylinae O: yasuni Brown/tan. Yellow/yellow brown. Yellow throat. Brown/tan. White throat. N/A P Ron & Pramuk, 1999

Hylidae-Hylinae Osteopilus dominicensis Grey-brown. Yellow-brown. Grey-brown. N/A P IUCN SSC Amphibian Specialist Group, 2013
Hylidae-Hylinae Osteopilus pulchrilineatus Brown/tan/grey. Cream flank. Yellow-brown. Yellow flank. Brown/tan/grey. Cream flank. N/A P IUCN SSC Amphibian Specialist Group, 2013
Hylidae-Hylinae Osteopilus septentrionalis Brown/grey, patches. Cream flank. Yellow. Yellow flank. Brown/grey, patches. Cream flank. N/A P Hedges et al., 2010

Hylidae-Hylinae Osteopilus vastus Brown/green. Yellow-brown/yellow-green. Brown/green. N/A P Henderson & Henderson, 2004
Hylidae-Hylinae Plectrohyla bistincta  Tan/brown/grey. Cream flank. Yellow-brown/brown. Yellow-brown flank. Tan/brown/grey. Cream flank. N/A P Duellman, 2001




Family Species [Male Baseline [Male Display Female Baseline Female Display Evidence [Reference
Hylidae-Hylinae Plectrohyla matudai Brown/grey. Grey flank. Brown. Yellow/yellow-brown flank. Brown/grey. Grey flank. N/A P Duellman, 2001
Hylidae-Hylinae Plectrohyla pentheter Dark brown. Cream flank. Yellow-brown. Yellow flank. Dark brown. Cream flank. N/A P Duellman, 2001
Hylidae-Hylinae Scinax acuminatus Grey, patches. Yellow-brown, patches. Grey, patches. N/A P Aquino et al., 2004
Hylidae-Hylinae Scinax alter Cream/light brown. Yellow. Cream/light brown. N/A P Potsch de Carvalho-e-Silva & Kwet, 2010
Hylidae-Hylinae Scinax aromothyella Grey-brown, patches. Yellow-brown, patches. Grey-brown, patches. N/A P Stuart, 2006
Hylidae-Hylinae Scinax Brown. Yellow-brown. Brown. N/A P Lima et al., 2005
Hylidae-Hylinae Scinax catharinae Brown, patches. Yellow. Brown, patches. N/A P Silvano et al., 2004
Hylidae-Hylinae Scinax chiquitanus Grey-brown. Yellow-brown. Yellow flanks. Grey-brown. N/A P Cortez et al., 2004
Hylidae-Hylinae Scinax crospedospilus Grey-brown, patches. Yellow-brown, patches. Grey-brown, patches. N/A P Pavan & Telles, 2004
Hylidae-Hylinae Scinax curicica Light grey-brown. Yellow. Light grey-brown. N/A P Pugliese et al, 2004
Hylidae-Hylinae Scinax duartei Light grey-brown. Yellow. Light grey-brown. N/A P Bertoluci & Gongalves da Cruz, 2010
Hylidae-Hylinae Scinax elaeochrous Light grey-brown. Cream flank. Yellow/yellow-brown. Yellow flank. Light grey-brown. Cream flank. N/A P Duellman, 2001
Hylidae-Hylinae Scinax fuscovarius Olive/brown/grey, patches. Cream flank. Yellow-brown, patches. Yellow flank. Olive/brown/grey, patches. Cream flank. N/A D/P Bell & Zamudio, 2012
Hylidae-Hylinae Scinax granulatus Light grey-brown, patches. Yellow-brown, patches. Light grey-brown, patches. N/A P Scott et al., 2004
Hylidae-Hylinae Scinax hayii Light brown/grey. Yellow. Light brown/grey. N/A D/P Bell & Zamudio, 2012
Hylidae-Hylinae Scinax ictericus Grey-brown, mottled. Yellow. Grey-brown, mottled. N/A P Angulo et al., 2004
Hylidae-Hylinae Scinax manriquei Grey. Yellow. Grey. N/A P Barrio Amorés & La Marca 2010
Hylidae-Hylinae Scinax nasicus Light grey-brown, patches. Yellow. Grey-brown, mottled. N/A P Kwet et al., 2004
Hylidae-Hylinae Scinax pachycrus Tan/brown. White flank. Yellow-brown. Yellow flank. Tan-brown. White flank. N/A P Peixoto & Arzabe 2004
Hylidae-Hylinae Scinax perereca Grey/tan-brown. Yellow-brown. Grey/tan-brown. N/A P Aquino, et al., 2004
Hylidae-Hylinae Scinax rizibilis Grey-brown. Cream flank. Yellow-brown. Yellow flank. Grey-brown. Cream flank. N/A D/P Bell & Zamudio, 2012
Hylidae-Hylinae Scinax similis Grey/brown. Cream flank, lip. Yellow-brown.Yellow flank, lip. Grey/brown. Cream flank, lip. N/A P Rodrigues & Telles 2010
Hylidae-Hylinae Scinax staufferi Light grey-brown/cream. Yellow-brown. Yellow flank. Light grey-brown/cream. N/A P Savage, 2002
Hylidae-Hylinae Scinax wandae Brown/grey. Yellow-brown. Yellow-orange throat. Brown/grey. Cream throat. N/A P Rueda et al., 2010
Hylidae-Hylinae Smilisca baudinii Green/brown. Yellow/yellow-brown. Green/brown N/A P Lannoo, 2005
Hylidae-Hylinae Smilisca phaeota Brown/green, patches. Yellow-brown, patches. Brown/green, patches. N/A P Savage, 2002
Hylidae-Hylinae Smilisca puma Brown/grey/cream. Cream flanks. Yellow-brown. Yellow flank. Brown/grey/cream. Cream flanks. N/A P Savage, 2002
Hylidae-Hylinae Smilisca sila Brown/grey. Yellow-brown. Brown/grey. N/A P Savage, 2002
Hylidae-Hylinae Smilisca sordida Brown/grey, patches. Yellow/yellow-brown. Brown/grey, patches. N/A P Savage, 2002
Hylidae-Hylinae Tlalocohyla loquax Brown/tan. Yellow. Yellow throat. Brown/tan. N/A P Savage, 2002
Hylidae-Hylinae Tlalocohyla smithii Brown. Yellow/orange. Brown. N/A P Duellman, 2001
Hylidae-Hylinae Trachycephalus coriaceus Tan/brown. Yellow-brown. Tan/brown. N/A P Schiesari & Moreira, 1996
Hylidae-Hylinae Jjordani Grey/brown. Yellow. Grey/brown. N/A P Icochea et al., 2004
Hylidae-Hylinae P Is Light brown. Cream lateral stripe. Yellow-brown. Yellow lateral stripe. Light brown. Cream lateral stripe. N/A P Potsch de Carvalho-e-Silva & Garcia, 2004
Hylidae-Hylinae typhonius Grey-brown. Cream labial stripe. Yellow-brown. Yellow throat, labial stripe. Grey-brown. Cream throat, labial stripe. N/A P Savage, 2002
Hylidae-Hylinae venulosus Grey-brown. Cream labial stripe. Yellow-brown. Yellow throat, labial stripe. Grey-brown. Cream throat, labial stripe. N/A P Savage, 2002
Hylidae-Pelodryadinae Cyclorana brevipes Brown/grey/cream, patches. Yellow-brown, patches. Brown/grey/cream, patches. N/A P Anstis, 2013
Hylidae-Pelodryadinae Cyclorana longipes Brown/grey/cream, patches. Yellow-brown, patches. Brown/grey/cream, patches. N/A P Anstis, 2013
Hylidae-Pelodryadinae Cyclorana novaehollandiae Brown/grey/cream, patches. Yellow-brown, patches. Brown/grey/cream, patches. N/A P Hero et al., 2004
Hylidae-Pelodryadinae Litoria amboinensis Grey-brown, mottled. Yellow-brown, mottled. Grey-brown, mottled. N/A P Menzies, 2006
Hylidae-Pelodryadinae Litoria bicolor Green/brown/fawn. White labial stripe. Green/brown/fawn. Yellow labial stripe/flank. Green/brown/fawn. White labial stripe. N/A P Anstis, 2013
Hylidae-Pelodryadinae Litoria booroolongensis Brown/grey/tan, mottled. Yellow-brown, mottled. Brown/grey/tan, mottled. N/A O/P__ |Anstis, 2013
Hylidae-Pelodryadinae Litoria brevij Brown. White labial stripe, flank. Yellow-brown. Yellow labial stripe, flank, throat. Brown. White labial stripe, flank, throat. N/A O/P___|Barker et al., 1995
Hylidae-Pelodryadinae Litoria chloris Green. White flank. Green. Yellow flank, throat. Green. White flank, throat. N/A O/P__|Barker et al., 1995
Hylidae-Pelodryadinae Litoria corbeni Brown/tan, broad patch. Yellow. Brown/tan, broad patch. N/A O/P Barker et al., 1995
Hylidae-Pelodryadinae Litoria dentata Brown/tan. Cream flank. Yellow-brown. Yellow flank, throat. Brown/tan. Cream flank. N/A O/P Barker et al., 1995
Hylidae-Pelodryadinae Litoria ewingiii Grey/brown/tan Yellow-brown/brown/grey. Grey/brown/tan. N/A D/O/P__|Anstis, 2013
Hylidae-Pelodryadinae Litoria fallax Green/brown/fawn. White labial stripe. Green/brown/fawn. Yellow labial stripe/flank. Green/brown/fawn. White labial stripe. N/A P Anstis, 2013
Hylidae-Pelodryadinae Litoria inermis Fawn/pale brown/grey. White labial stripe/flanks. |Yellow-brown. Yellow flank and labial stripe. Fawn/pale brown/grey. White labial stripe/flanks. |N/A O/P__|Anstis, 2013
Hylidae-Pelodryadinae Litoria jervisiensis Tan. Faint yellow wash. Tan. N/A D/O/P__|Anstis, 2013
Hylidae-Pelodryadinae Litoria jungguy Brown/grey/tan. Yellow/yellow-brown. Brown/grey/tan. N/A D/O/P__|Donnelann & Mahoney, 2004
Hylidae-Pelodryadinae Litoria lesueurii Brown/grey/tan. Yellow/yellow-brown. Brown/grey/tan. N/A D/O/P__|Donnelann & Mahoney, 2004
Hylidae-Pelodryadinae Litoria littlejohni Brown/grey, mottled. Yellow-brown, mottled. Brown/grey, mottled. N/A P Anstis, 2013
Hylidae-Pelodryadinae Litoria nasuta Brown/tan, striped. Brown/tan, striped. Yellow wash. Brown/tan, striped. N/A D/O/P |Anstis, 2013
Hylidae-Pelodryadinae Litoria nigrofrenata Grey/tan/brown. White/cream flanks. Tan/yellow-brown. Yellow flanks. Grey/tan/brown. White/cream flanks. N/A D/P Reynolds, 2010
Hylidae-Pelodryadinae Litoria pallida Grey/tan/brown. White/cream flanks. Tan/yellow-brown. Yellow flanks. Grey/tan/brown. White/cream flanks. N/A D/P Reynolds, 2010
Hylidae-Pelodryadinae Litoria paraewingi Grey/brown/tan Yellow-brown/brown/grey. Grey/brown/tan. N/A P Anstis, 2013
Hylidae-Pelodryadinae Litoria peronii Brown/grey, mottled. Yellow-brown, mottled. Brown/grey, mottled. N/A O/P___|Barker et al., 1995
Hylidae-Pelodryadinae Litoria personata Brown. Cream flank. Yellow-brown. Yellow flank. Brown. Cream flank. N/A P Barker et al., 1995
Hylidae-Pelodryadinae Litoria revelata Brown/tan, broad patch. Yellow. Brown/tan, broad patch. N/A O/P Barker et al., 1995
Hylidae-Pelodryadinae Litoria rothii Brown/tan/grey, mottled. Yellow-brown/tan. Brown/tan/grey, mottled. N/A O/P__ |Anstis, 2013
Hylidae-Pelodryadinae Litoria tornieri Grey/tan/brown. White/cream flanks/labial stripe. [Tan/yellow-brown. Yellow flanks/labial stripe. Grey/tan/brown. White/cream flanks/labial stripe. [N/A D/P Reynolds, 2010
Hylidae-Pelodryadinae Litoria tyleri Brown/tan/grey, mottled. Yellow. Brown/tan/grey, mottled. N/A O/P___ |Barker et al., 1995
Hylidae-Pelodryadinae Litoria verreauxii Brown/tan/grey. Yellow-brown/brown. Brown/tan/grey. N/A O/P__|Anstis, 2013
Hylidae-Pelodryadinae Litoria watjt Grey/tan/brown. White/cream flanks. Tan/yellow-brown. Yellow flanks. Grey/tan/brown. White/cream flanks. N/A D/P Reynolds, 2010
Hylidae-Pelodryadinae Litoria wilcoxii Brown/grey/tan. Yellow/yellow-brown. Brown/grey/tan. N/A D/O/P__|Donnelann & Mahoney, 2004
Leptodactylidae-Leiuperinae Pleurodema brachyops Brown/cream/grey, patches. Yellow-brown, patches. Brown/cream/grey, patches. N/A P La Marca, E., et al. 2010
Leptodactylidae-Leiuperinae Pleurodema thaul Brown/cream/grey, patches. Yellow-brown. Yellow throat. Brown/cream/grey, patches. White throat. N/A P Duellmann & Veloso, 1977
Mantellidae-Laliostominae Agly Brown/grey/tan. Yellow. Brown/grey/tan. N/A D/P___|Glaw & Vences, 2007
Mantellidae-Laliostominae Agly securifer Brown. Yellow. Brown. N/A D/P Glaw & Vences, 2007
Mantellidae-Laliostominae Laliostoma labrosum Brown/grey, patches. Cream flank. Yellow-brown, patches. Yellow flank. Brown/grey, patches. Cream flank. N/A P Glaw & Vences, 2007
Microhylidae-Asterophrynidae Cophixalus saxatilis Light tan/grey, patches. Yellow/yellow-brown, patches. Tan/grey. Yellow wash. Yellow/Yellow-brown O/P__ |Anstis, 2013
Myobatrachidae-Limnodynastinae Lechriodus fletcheri Brown/tan. Yellow-brown. Brown/red-brown. O/P___|Barker et al., 1995
Myobatrachidae-Limnodynastinae Mixophyes balbus Brown/tan. Cream flank. Yellow/yellow-brown. Yellow flank. Brown/tan. Cream flank. N/A O/P__|Barker et al., 1995
Myobatrachidae-Limnodynastinae Mixophyes fleayi Brown/tan. Cream flank. Yellow/yellow-brown. Yellow flank. Brown/tan. Cream flank. N/A O/P Barker et al., 1995
Myobatrachidae-Limnodynastinae Neobatrachus kunapalari Brown/grey, patches. Yellow-brown, patches. Brown/grey, patches. N/A P Anstis, 2013

M chidae-Limnodynastinae Neob: i Brown/grey, patches. Yellow-brown, patches. Brown/grey, patches. N/A P Anstis, 2013
Myobatrachidae-Limnodynastinae N pictus Brown/grey, patches. Yellow-brown, patches. Brown/grey, patches. N/A O/P___|Barker et al., 1995
Myobatrachidae-Limnodynastinae Neobatrachus sudelli Brown/grey, patches. Yellow-brown, patches. Brown/grey, patches. N/A O/P__ |Anstis, 2013
Myobatrachidae-Limnodynastinae Pl ornatum Brown/grey/tan, patches/mottling. Yellow-brown, patches/mottling. Brown/grey/tan, patches/mottling. N/A O/P Barker et al., 1995; Vanderduys, 2012
Phrynobatrachidae Phrynobatrachus alleni Brown. Yellow. Brown. N/A D Raédel, 2003
Phrynobatrachidae Phrynobatrachus latifrons Brown/grey. Bright green/yellow. Yellow throat. Brown/grey. Cream throat. N/A D Rddel, 2000
Phrynobatrachidae Phrynobatrachus natalensis Brown/grey. Green, patches. Brown/grey. N/A D Radel, 2000




Family Species [Male Baseline [Male Display Female Baseline Female Display Evidence [Reference

Ranidae Clinotarsus curtipes Orangelyellow Red-brown. Red/orange. N/A D/P Bell & Zamudio, 2012
Ranidae Hylarana aurata Grey/brown. Yellow. Brown. N/A D/P__ [Gunther, 2003
Ranidae Hylarana grisea Olive/grey/brown. Yellow. Olive/grey/brown. N/A D Bell & Zamudio, 2012
Ranidae Hylarana volkerjane Light grey/dark grey. Yellow. Tan/red-brown. N/A D/P___ |Gunther, 2003
Ranidae Odorrana khalam Brown. Yellow. Brown. N/A P Stuart, 2005

Ranidae Rana arvalis Brown. Blue. Brown. N/A D/P Arnold, 2002, Sztatecsny et al., 2012
Ranidae Rana graeca Brown. Black/dark-brown. Brown. N/A D Valakos et al., 2008
Ranidae Rana sylvatica Brown/tan. Black/dark-brown. Brown/tan. N/A D/P Harding, 1997
Ranidae Rana temporaria Brown. Grey-brown. Brown/tan. N/A D /Arnold, 2002
Rhacophoridae-Buergeriinae Buergeria japonica Grey-brown. Yellow. Grey-brown. N/A P Maeda & Matsui, 1990
Rhacophoridae-Buergeriinae Buergeria robusta Grey-brown/tan. Yellow/yellow-brown. Grey-brown/tan. N/A P Huang et al., 2001
Rhacophoridae-Rhacophorinae Polypedates megacephalus Grey/brown. Yellow-brown. Grey/brown. N/A P Huang et al., 2001
|:Bufomdae Incilius majordomus (possibly dichromatic)

Bufonidae Incilius nebulifer (possibly dichromatic)

Dendrobatidae

Mannophyrne collaris

(possibly dichromatic)

Eleutherodactylidae

Ischnocnema manezinho

(possibly dichromatic)

Mantellidae

Boophis guibei

(possibly dichromatic)

Mantellidae

Guibemantis liber

(possibly dichromatic)




12s cytb Cmyc Pomc Rag1 Rhodopsin |Dichromatic |Region BreedingAggregation
Acris_crepitans 148524036| 157503194| 62001217(302028848| 61725332| 61725736|no temperate |yes
Acris_gryllus 61697171| 157503202|NA 157503332| 61725334| 61725738|no temperate [yes
Agalychnis_annae 302029228| 302028612| 143635796| 140083466 |NA NA no tropical yes
Agalychnis_callidryas 148524011|NA 143635798 140083468|NA 38372031|no tropical yes
Agalychnis_moreletii 302029234|302028618| 143635802| 140083472|NA 302028990|no tropical _ |yes
Agalychnis_saltator 37699585 302028620 |NA 140083474 |NA NA no tropical yes
Agalychnis_spurrelli 60735493|NA 62001301| 62085387 |NA NA no tropical yes
Anotheca_spinosa 61697177[112382888| 62001219 62085305| 61725342|112383020|no tropical _ |no
Aparasphenodon_brunoi 61697178| 61697406|NA NA 61725344| 61725752|no tropical yes
Aplastodiscus_albosignatus 61697207| 61697462|NA NA NA 61725810|no tropical no
Aplastodiscus_arildae 61697215| 61697478|NA NA NA 61725826|no tropical no
Aplastodiscus_eugenioi 61697280 61697654 |NA NA NA 61725990|no tropical no
Aplastodiscus_leucopygius 61697249| 61697574|NA NA NA 61725914 |no tropical no
Aplastodiscus_perviridis 61697180 61697410|NA NA 61725348 61725756|no tropical no
Argenteohyla_siemersi 61697181| 61697412|NA NA 61725350 61725758|no temperate |yes
Bokermannohyla_circumdata  |[NA 61697522 |NA NA NA 61725866 |dynamic tropical yes
Bokermannohyla_hylax 87280676| 61697558|NA NA NA 61725898 |no tropical yes
Bokermannohyla_martinsi 61697252| 61697584 |NA NA NA 61725922|no tropical no
Bromeliohyla_bromeliacia 61697223| 61697502|NA NA NA 61725850|no tropical no
Charadrahyla_nephila 61697260| 61697606 89113761 89113721|NA 61725940|no tropical yes
Charadrahyla_taeniopus 61697290 61697676|NA NA NA 61726012|dynamic tropical missing
Corythomantis_greeningi 61697189| 61697428|NA NA 61725364| 61725772|ontogenetic [tropical yes
Cruziohyla_calcarifer 302029236| 302028622 143635804 | 302028856 302028936 | 302028994 |no tropical _ |no
Cyclorana_alboguttata 71148710|NA NA NA NA NA no tropical yes
Cyclorana_australis 61697191| 61697432|NA NA 61725368 61725776|no tropical no
Cyclorana_brevipes 60735503|NA NA NA NA NA dynamic tropical yes
Cyclorana_cryptotis 284177543 |NA NA NA NA NA no tropical no
Cyclorana_cultripes 261600114 |NA NA NA NA NA no tropical yes
Cyclorana_longipes 261600115|NA NA NA NA NA dynamic tropical yes
Cyclorana_maculosa 261600116|NA NA NA NA NA no tropical no
Cyclorana_manya 60735489|NA 62001293| 62085379|NA NA no tropical no
Cyclorana_novaehollandiae 261600119|NA NA NA NA NA dynamic tropical yes
Cyclorana_platycephala 261600120|NA NA NA NA NA no temperate |yes
Cyclorana_vagitus 261600121 |NA NA NA NA NA no tropical no
Cyclorana_verrucosa 261600122|NA NA NA NA NA no temperate [no
Dendropsophus_anceps 61697208| 61697464 |NA NA NA 61725812|no tropical yes
Dendropsophus_berthalutzae 61697218 61697490|NA NA NA 61725838 |no tropical no
Dendropsophus_bipunctatus 61697219| 61697492|NA NA NA 61725840|no tropical yes
Dendropsophus_brevifrons 61697222| 61697500|NA NA NA 61725848 |no tropical yes
Dendropsophus_carnifex 61697227| 61697512|NA NA NA NA dynamic tropical yes
Dendropsophus_ebraccatus 61697235| 157890887 62001233 62085319|NA 61725878 |dynamic tropical yes
Dendropsophus_elegans 87280673|NA NA NA NA NA dynamic tropical yes
Dendropsophus_giesleri 61697240 61697548 |NA NA NA NA dynamic tropical yes
Dendropsophus_koechlini 60735461|NA 62001237| 62085323 |NA NA no tropical yes
Dendropsophus_labialis 61697246 223885925|NA 223885965|NA 61725906|no tropical yes
Dendropsophus_leali 60735543|NA NA NA NA NA no tropical yes
Dendropsophus_leucophyllatus| 87280678 (NA NA NA NA NA ontogenetic [tropical no
Dendropsophus_marmoratus 61697251| 61697582|NA NA NA 90183805|no tropical no
Dendropsophus_microcephalus| 148524012| 61697588| 62001241| 62085327 [NA 61725926 |dynamic tropical yes
Dendropsophus_minusculus 87280680|NA NA NA NA NA no tropical yes
Dendropsophus_minutus NA 61697594 [NA NA NA 90183757 |dynamic tropical yes
Dendropsophus_miyatai 61697258 61697600|NA NA NA 61725934 |no tropical yes
Dendropsophus_nanus 60735465| 61697604 62001245 62085331|NA 61725938 |dynamic tropical yes
Dendropsophus_parviceps 61697263| 61697612|NA NA NA 61725946|ontogenetic |tropical yes
Dendropsophus_rhodopeplus 61697269|NA NA NA NA 61725964 |no tropical yes
Dendropsophus_riveroi 87280690|NA NA NA NA NA no tropical yes
Dendropsophus_robertmertensi| 60735544 [NA NA NA NA NA dynamic tropical yes
Dendropsophus_rubicundulus 61697272| 61697636|NA NA NA 61725972|no tropical yes
Dendropsophus_sanborni 61697274| 61697640|NA NA NA 61725976|no tropical yes
Dendropsophus_sarayacuensis| 61697275[NA NA NA NA NA dynamic tropical yes
Dendropsophus_seniculus 61697277 61697648|NA NA NA 61725984 |ontogenetic |tropical yes
Dendropsophus_triangulum 61697291| 61697680|NA NA NA 61726016|no tropical yes
Dendropsophus_walfordi 61697294| 61697686|NA NA NA 61726022|no tropical yes
Duellmanohyla_rufioculis 48093771| 48093826| 89113747| 89113707| 61725370| 61725782|no tropical _ |no
Duellmanohyla_soralia 61697195 61697440| 62001221 62085307| 61725372| 61725784|no tropical _ |no
Ecnomiohyla_miliaria NA 61697592 |NA NA NA 61725928 |no tropical no
Ecnomiohyla_miotympanum 61697256| 61697596| 62001243 62085329|NA 61725930|no tropical no
Exerodonta_chimalapa 61697230| 61697518| 89113753 89113713|NA 61725862 |no tropical no
Exerodonta_melanomma 61697253| 61697586 |NA NA NA 61725924 |no tropical no
Exerodonta_perkinsi 61697264| 61697614 89113763 89113723|NA 61725948 |no tropical no
Exerodonta_smaragdina 89113694 |NA 89113767| 89113729|NA NA dynamic tropical yes
Exerodonta_sumichrasti 60735546|NA NA NA NA NA dynamic tropical yes
Exerodonta_xera 61697297| 61697692 89113769 89113731|NA 61726028 |dynamic tropical no
Hyla_andersonii 61697209| 60546493| 70609747 69208087 |NA 61725814 |no temperate [yes
Hyla_annectans 61697211|213494118| 70609749 69208089| 61725392 61725818[no temperate |yes
Hyla_arborea 61697212(213494120| 70609751 69208091| 61725394| 61725820|no temperate |yes
Hyla_arenicolor 148524025| 60546495| 62001223 62085309| 61725398| 61725824 |no temperate [yes
Hyla_avivoca 61697216| 60546489| 70609753 [NA 61725404| 61725832|no temperate [yes
Hyla_chrysoscelis 33943771| 60546409|NA NA NA 298200507 |no temperate [no
Hyla_cinerea 56122896(213494032| 62001231[301642270| 61725432| 38372029|no temperate |yes
Hyla_euphorbiacea 148524028| 61697538| 70609761[301642276|NA 61725882|no tropical yes
Hyla_eximia 148524024| 61697540|NA NA NA 298200491|no temperate |yes




12s cytb Cmyc Pomc Rag1 Rhodopsin [Dichromatic [Region BreedingAggregation
Hyla_femoralis 148524031|213494034| 70609763| 69208101 [NA 61725888|no temperate [yes
Hyla_gratiosa 61697241| 61697552|256539045| 69208103| 61725452| 61725892|no temperate |yes
Hyla_immaculata 256539042 (NA 256539047| 256539055 |NA NA no temperate |no
Hyla_intermedia NA 213494042|NA NA NA NA no temperate |yes
Hyla_japonica 148524019 213494126| 70609767| 69208105 61725456| 61725900(no temperate [yes
Hyla_meridionalis 148524020 213494065| 62001239| 62085325[NA 295854398|no temperate [yes
Hyla_molleri NA 213494114 |NA NA NA NA no temperate |yes
Hyla_orientalis NA 213494002(NA NA NA 295854396 |no temperate |no
Hyla_plicata 148524029 |NA 70609777[301642274|NA NA no tropical _ |yes
Hyla_sarda NA 213494083 |NA NA NA NA no temperate [no
Hyla_savignyi 61697276|213494138| 70609783 69208119|NA 61725978|no temperate |no
Hyla_squirella 61697289(213494154| 62001255 62085341| 61725540/ 61726010|no temperate [no
Hyla_suweonensis NA 6561850|NA NA NA NA no temperate |no
Hyla_tsinlingensis 256539043 [NA 256539049( 256539057 |[NA NA no temperate |no
Hyla_versicolor 148524018| 60546387| 70609791)|301642272| 61725546| 61726020(no temperate |yes
Hyla_walkeri 148524030| 61697688|256539051)| 256539059 61725548| 61726024 |no tropical _ [yes
Hyla_wrightorum 298200431 [NA 62001235| 301642278 |NA 298200521 |no temperate |yes
Hylomantis_aspera 302029229 [NA NA NA NA 302028982 |no tropical no
Hylomantis_granulosa 302029231 302028614 [NA 302028850 61725554 302028986 |no tropical _ |no
Hylomantis_hulli 302029233 |NA NA 302028852| 302028932 302028988 |no tropical _ [no
Hyloscirtus_armatus 60735515| 61697480|NA NA NA 61725828|no tropical _ |no
Hyloscirtus_charazani 61697229 61697516|NA NA NA 61725860|no tropical _ |no
Hyloscirtus_colymba 61697231 61697524 |NA 62085399 |NA 61725868|no tropical _ |no
Hyloscirtus_lascinius 87280677 |NA NA NA NA NA no tropical _ |no
Hyloscirtus_lindae 87280679|NA NA NA NA NA no tropical _ |no
Hyloscirtus_palmeri 61697261 61697608|NA 62085401 [NA 61725942 |no tropical _ |no
Hyloscirtus_pantostictus 37699593 |NA NA NA NA NA no tropical _ |no
Hyloscirtus_phyllognathus 87280687 |NA NA NA NA NA no tropical _ |no
Hyloscirtus_simmonsi 87280694 |NA NA 62085403 |NA NA no tropical _ |no
Hyloscirtus_tapichalaca NA 61697678 |NA NA NA 61726014 |no tropical _ |no
Hypsiboas_albomarginatus NA 61697458 |NA NA NA 61725806|no tropical yes
Hypsiboas_albopunctatus NA 61697460 (NA NA NA 61725808 |dynamic tropical yes
Hypsiboas_bischoffi NA 61697494 |NA NA NA 61725842 |dynamic tropical yes
Hypsiboas_boans 61697221 61697498| 62001227 62085313 |NA 61725846 |ontogenetic [tropical  [no
Hypsiboas_caingua NA 61697504 |NA NA NA 61725852 |dynamic tropical _ |yes
Hypsiboas_calcaratus 37699597| 61697506 |NA NA NA NA dynamic tropical _ |no
Hypsiboas_callipleura NA 304358285[NA NA NA NA dynamic tropical _ |yes
Hypsiboas_crepitans 61697232| 61697528|NA NA NA 61725872 |dynamic tropical yes
Hypsiboas_dentei 125661755|NA NA NA NA NA no tropical _ |no
Hypsiboas_ericae NA 61697536 |NA NA NA 61725880 |dynamic tropical _ |yes
Hypsiboas_faber 87280674 61697542|NA NA NA 61725884 |dynamic tropical _ |yes
Hypsiboas_fasciatus 60735519| 61697544 |NA NA NA 61725886 |dynamic tropical _ |yes
Hypsiboas_geographicus 61697239|NA NA NA NA NA dynamic tropical _ |yes
Hypsiboas_guentheri 61697242 61697554 |NA NA NA 61725894 |no tropical _ |yes
Hypsiboas_heilprini 61697243[157890889| 157890503 [ 157890851 |NA 61725896 [no tropical _ [no
Hypsiboas_joaquini NA 61697562 |NA NA NA 61725902|no tropical _ |no
Hypsiboas_lanciformis 61697247| 61697568 |NA NA NA 61725908 |dynamic tropical _ |yes
Hypsiboas_latistriatus NA 61697670(NA NA NA 61726006|no tropical yes
Hypsiboas_leptolineatus NA 61697572|NA NA NA 61725912 |dynamic temperate |yes
Hypsiboas_lundii 61697250| 61697576 |NA NA NA 61725916 |dynamic tropical _ |yes
Hypsiboas_marginatus NA 61697578 |NA NA NA 61725918|no tropical _ |no
Hypsiboas_marianitae NA 61697580 |NA NA NA 61725920 |dynamic tropical _ |yes
Hypsiboas_multifasciatus 61697259| 61697602|NA 302028858 NA 61725936 |dynamic tropical _ |yes
Hypsiboas_palaestes NA 304358305|NA NA NA NA no tropical missing
Hypsiboas_pardalis 61697262 61697610|NA NA NA 61725944 |no tropical _ |no
Hypsiboas_pellucens 37699599 |NA NA NA NA NA no tropical _ |no
Hypsiboas_picturatus 37699596 |[NA NA NA NA NA no tropical _ |yes
Hypsiboas_polytaenius 61697266| 61697618| 62001247 62085333|NA 61725952 |dynamic tropical yes
Hypsiboas_prasinus NA 61697620 |NA NA NA 61725954 |no tropical _ |yes
Hypsiboas_pulchellus NA 61697624 |NA NA NA 61725958|no tropical _ |no
Hypsiboas_punctatus NA 61697626 [NA NA NA 61725960|no tropical yes
Hypsiboas_raniceps 61697268| 61697628| 62001249 62085335|NA 61725962 |dynamic tropical yes
Hypsiboas_rosenbergi 60735530|NA NA NA NA NA no tropical _ |no
Hypsiboas_rufitelus 61697273 61697638 |NA NA NA 61725974 |dynamic tropical _ |yes
Hypsiboas_semiguttatus NA 61697644 |NA NA NA 61725980|no tropical _ |no
Hypsiboas_semilineatus NA 61697646 |NA NA NA 61725982|no tropical _ |yes
Hypsiboas_sibleszi 61697278| 61697650|NA NA NA 61725986 |no tropical _ |no
Isthmohyla_pseudopuma 61697267| 213494079 |NA NA NA 112383038 |dynamic tropical _ |yes
Isthmohyla_rivularis 61697270 61697632|NA NA NA 61725968 [no tropical _ |no
Isthmohyla_zeteki 148524035|NA NA NA NA 112383042|no tropical no
ltapotihyla_langsdorffii 61697317 61697730| 62001257 62085343 |NA 61726064 [dynamic tropical _ |yes
Litoria_adelaidensis 261600123 [NA NA NA NA NA no temperate [no
Litoria_amboinensis 284177544 |NA NA NA NA NA dynamic tropical no
Litoria_andiirrmalin 261600125[NA NA NA NA NA no tropical no
Litoria_arfakiana 37699580 |NA NA NA NA NA no tropical no
Litoria_aurea 61697302 61697702 62001295|302028860|NA 61726038|no temperate |no
Litoria_barringtonensis 261600128 [NA NA NA NA NA no temperate [no
Litoria_bicolor 71148699 |NA NA NA NA NA dynamic tropical yes
Litoria_brevipalmata 261600130|NA NA NA NA NA dynamic temperate |yes
Litoria_burrowsi 261600131 [NA NA NA NA NA no temperate [no
Litoria_caerulea 37699579 61697704| 62001297 62085383 |NA 38372033 |no tropical _ |no
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Litoria_cavernicola 261600132[NA NA NA NA NA no tropical no
Litoria_chloris 71148715|NA NA NA NA NA dynamic tropical yes
Litoria_congenita 261600133 [NA NA NA NA NA no tropical no
Litoria_coplandi 71148705|NA NA NA NA NA no tropical no
Litoria_cyclorhyncha 261600135[NA NA NA NA NA no temperate [no
Litoria_dahlii 71148708 |NA NA NA NA NA no tropical no
Litoria_darlingtoni 261600136 [NA NA NA NA NA no tropical no
Litoria_daviesae 261600137 [NA NA NA NA NA no temperate [no
Litoria_dentata 261600138 |NA NA NA NA NA dynamic temperate |yes
Litoria_dorsalis 261600139(NA NA NA NA NA no tropical no
Litoria_electrica 261600141 [NA NA NA NA NA no tropical no
Litoria_ewingii 261600145|NA NA NA NA NA dynamic temperate |yes
Litoria_fallax 71148700|NA NA NA NA NA dynamic tropical yes
Litoria_freycineti 61697304 61697706 |NA NA 61725562| 61726042|no temperate |no
Litoria_genimaculata 90296391 |NA NA NA NA 90184039|no tropical _ |no
Litoria_gilleni 71148713 |NA NA NA NA NA no temperate [no
Litoria_gracilenta 71148717 |NA NA NA NA NA no tropical yes
Litoria_havina 261600151 [NA NA NA NA NA no tropical no
Litoria_inermis 90296380|NA NA NA NA 90184025|dynamic tropical no
Litoria_infrafrenata 61697305| 61697708 |NA NA 61725564| 61726044 |no tropical _ |no
Litoria_jervisiensis 261600156 |NA NA NA NA NA dynamic temperate |no
Litoria_jungguy 261600157 [NA NA NA NA NA dynamic tropical yes
Litoria_kumae 261600158 [NA NA NA NA NA no tropical no
Litoria_latopalmata 261600159(NA NA NA NA NA no tropical _ |no
Litoria_lesueurii 90296373|NA NA NA NA 90184015|dynamic temperate |yes
Litoria_littlejohni 261600162 [NA NA NA NA NA dynamic temperate |no
Litoria_longirostris 261600163 [NA NA NA NA NA no tropical no
Litoria_meiriana 61697306 |NA NA NA 61725566| 61726046|no tropical _ |no
Litoria_microbelos 71148695|NA NA NA NA NA no tropical no
Litoria_moorei 261600170(NA NA NA NA NA no temperate [no
Litoria_nannotis 90296387 |NA NA NA NA 90184033 |no tropical _ |no
Litoria_nasuta 71148702|NA NA NA NA NA dynamic tropical no
Litoria_nigrofrenata 261600173 [NA NA NA NA NA dynamic tropical no
Litoria_nudidigitus 261600175[NA NA NA NA NA no temperate [no
Litoria_nyakalensis 261600176 [NA NA NA NA NA no tropical no
Litoria_olongburensis 261600177 [NA NA NA NA NA no temperate [no
Litoria_pallida 71148704 |NA NA NA NA NA dynamic tropical no
Litoria_paraewingi 261600178 [NA NA NA NA NA dynamic temperate [no
Litoria_pearsoniana 261600179(NA NA NA NA NA no temperate [no
Litoria_peronii 60735500|NA NA NA NA NA dynamic temperate |no
Litoria_personata 261600180 (NA NA NA NA NA dynamic tropical _ |no
Litoria_phyllochroa 261600181 [NA NA NA NA NA no temperate [no
Litoria_raniformis 261600185[NA NA NA NA NA no temperate [no
Litoria_revelata 261600186 |NA NA NA NA NA dynamic tropical yes
Litoria_rheocola 261600187 [NA NA NA NA NA no tropical no
Litoria_rothii 71148698 |NA NA NA NA NA dynamic tropical no
Litoria_rubella 60735499|NA NA NA NA NA no tropical yes
Litoria_serrata 261600149(NA NA NA NA NA no tropical no
Litoria_splendida 71148714|NA NA NA NA NA no tropical no
Litoria_subglandulosa 284177551 [NA NA NA NA NA no temperate [no
Litoria_thesaurensis 284177552|NA NA NA NA NA no tropical yes
Litoria_tornieri 71148701|NA NA NA NA NA dynamic tropical no
Litoria_tyleri 261600195|NA NA NA NA NA dynamic temperate |yes
Litoria_verreauxii 261600196 |NA NA NA NA NA dynamic temperate |yes
Litoria_watjulumensis 71148706 |NA NA NA NA NA dynamic tropical no
Litoria_wilcoxii 261600197 |NA NA NA NA NA dynamic temperate |yes
Litoria_wollastoni 284177553 [NA NA NA NA NA no tropical no
Litoria_xanthomera 71148716 |NA NA NA NA NA no tropical no
Nyctimantis_rugiceps NA 61697718 |NA NA NA NA no tropical no
Nyctimystes_cheesmani 261600199 |NA NA NA NA NA no tropical no
Nyctimystes_dayi 90296389 |NA NA NA NA 90184035|no tropical _ |no
Nyctimystes_pulcher 61697312 61697720|NA NA NA 61726054 |no tropical _ |no
Osteocephalus_alboguttatus 325559736 |NA NA NA NA NA no tropical no
Osteocephalus_buckleyi 87280696| 13095033|157890505[ 157890855|NA NA no tropical no
Osteocephalus_cabrerai 61697316 61697728|NA NA 61725578 61726062|no tropical no
Osteocephalus_festae 325559756 |NA NA NA NA NA no tropical no
Osteocephalus_fuscifacies 325559738 |NA NA NA NA NA no tropical no
Osteocephalus_leprieurii 48093817 48093918|NA NA 61725582| 61726066 |dynamic tropical _ |yes
Osteocephalus_mutabor 87280697 |NA 157890507| 157890857 |[NA NA no tropical _ |no
Osteocephalus_oophagus 61697319| 61697734 |NA NA 61725584| 61726068|no tropical _ |yes
Osteocephalus_planiceps 325559739 |NA 157890509 157890859|NA NA no tropical no
Osteocephalus_taurinus 61697320| 61697736 62001259| 62085345| 61725586| 61726070|no tropical _ |yes
Osteocephalus_verruciger 325559762| 157890897| 157890511 157890861 |NA NA no tropical no
Osteocephalus_yasuni 325559743 [NA NA NA NA NA dynamic tropical _ |yes
Osteopilus_crucialis NA 61697738 |NA 157890865 |NA NA no tropical _ |no
Osteopilus_dominicensis 61697322| 321228059|NA 157890867| 61725588| 61726072[dynamic tropical yes
Osteopilus_marianae 87280701 321228055| 157890515[ 157890869 |NA NA no tropical no
Osteopilus_pulchrilineatus 60735528| 157890905| 157890517 157890871 |NA NA dynamic tropical _ |yes
Osteopilus_septentrionalis 61697323|321227919|157890519| 321227519 61725590|NA dynamic tropical _ |yes
Osteopilus_vastus 61697324|321228057| 157890521| 157890879 |NA NA dynamic tropical _ |no
Osteopilus_wilderi 87280703 |NA 157890523| 157890881 |NA NA no tropical _ |no
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Pachymedusa_dacnicolor 37699588| 61697746| 62001303| 62085389| 61725592| 61726074[no tropical yes
Phasmahyla_cochranae 61697326 61697748 |NA 302028862 302028938 302028996 [no tropical _ |no
Phasmahyla_exilis 302029238| 302028626 [NA 302028864 (302028940 302028998 |no tropical _ |no
Phasmahyla_guttata 61697327[ 302028628 |NA 302028866| 61725594|302029000|no tropical _ |no
Phasmahyla_jandaia 302029240| 302028630 |NA 302028870|NA 302029002|no tropical _ |yes
Phrynomedusa_marginata 302029242 302028632 [NA NA 302028942 302029004 [no tropical _ |no
Phyllodytes_auratus 60735475[104304347| 62001265 62085351|NA NA no tropical _ |no
Phyllodytes_luteolus 61697332 61697760|NA 302028872 61725604| 61726086|no tropical _ |no
Phyllomedusa_atelopoides 60735505|NA NA NA NA NA no tropical _ |no
Phyllomedusa_ayeaye 302029251| 302028656 [NA 302028880| 302028952 302029026 |no tropical _ |no
Phyllomedusa_azurea 302029255 302028658 [NA NA 302028954 | 302029034 [no tropical _ |no
Phyllomedusa_bahiana 302029258| 302028666 |NA 302028886 |NA 302029038|no tropical _ |yes
Phyllomedusa_bicolor 61697334| 61697764 |NA NA 61725606| 61726090|no tropical _ |no
Phyllomedusa_boliviana 302029260| 302028670 |NA 302028888| 302028958 302029042 |no tropical _ |yes
Phyllomedusa_burmeisteri 302029262| 302028674 |NA 302028890| 302028960 302029046 |no tropical _ |yes
Phyllomedusa_camba 302029265|NA NA 302028894 | 302028962 302029052 |no tropical _ |yes
Phyllomedusa_distincta 302029269| 302028686 |NA 302028898 |NA 302029056 |no tropical _ |yes
Phyllomedusa_hypochondrialis | 61697335| 61697766 |NA NA 61725608| 61726092|no tropical _ |yes
Phyllomedusa_iheringii 302029271|302028690|NA 302028900 |NA 302029058 |no tropical _ |yes
Phyllomedusa_neildi 302029277|302028702|NA NA NA 302029070|no tropical _ |yes
Phyllomedusa_nordestina 302029279| 302028708 |NA 302028904 | 302028968 302029074 |no tropical _ |yes
Phyllomedusa_oreades 302029281 302028710(NA 302028910(NA 302029078 |no tropical _ |no
Phyllomedusa_palliata 37699587 302028722 |NA NA 302028970(NA no tropical _ |yes
Phyllomedusa_rohdei 302029247|302028640|NA 302028874|302028948| 302029012|no tropical _ |no
Phyllomedusa_sauvagii 302029288| 302028724 |NA 302028916| 302028974 302029094 |no tropical _ |yes
Phyllomedusa_tarsius 61697337 61697770|NA NA 302028976| 61726096 |no tropical _ |no
Phyllomedusa_tetraploidea 302029291| 61697772|NA 302028918| 302028978 302029098 |no tropical _ |no
Phyllomedusa_tomopterna 37699586 61697774 62001307|302028922| 61725610| 61726100|no tropical _ |no
Phyllomedusa_trinitatis 302029294| 302028736 |NA NA 302028980| 302029102 |no tropical _ |yes
Phyllomedusa_vaillanti 48093819| 48093922|NA NA 61725612| 61726102|no tropical _ |no
Plectrohyla_bistincta 61697220 61697496|NA NA NA 61725844 [dynamic tropical _ |yes
Plectrohyla_chrysopleura 60735476|NA 62001267| 62085353 |NA NA no tropical no
Plectrohyla_guatemalensis 61697342| 61697782 70609795| 69208131| 61725618| 61726108|no tropical _ |no
Plectrohyla_matudai 61697343| 61697784 |NA NA 61725620| 61726110|dynamic tropical _ |no
Plectrohyla_pentheter 148524039|NA NA NA NA NA dynamic tropical yes
Pseudacris_brachyphona 33943751 |NA NA NA NA NA no temperate |yes
Pseudacris_brimleyi 150249259 |NA NA NA NA NA no temperate |yes
Pseudacris_cadaverina 33943769 242200571 62001229 62085315|NA 61726114 |no temperate |yes
Pseudacris_clarkii 150249331|NA NA NA NA NA no temperate |yes
Pseudacris_crucifer 33943758 157503250| 62001269 62085355|NA 61726116|no temperate |yes
Pseudacris_feriarum 150249399|NA NA NA NA NA no temperate |yes
Pseudacris_illinoensis 33943765|NA NA NA NA NA no temperate |yes
Pseudacris_kalmi 150249449 |NA NA NA NA NA no temperate |yes
Pseudacris_maculata 150249348 157503252 |NA 157503352|NA NA no temperate |yes
Pseudacris_nigrita 150249268| 40806858| 62001271| 62085357 |NA NA no temperate |yes
Pseudacris_ocularis 33943752| 61697792 70609797 69208133|NA 61726118 |no temperate |yes
Pseudacris_ornata 33943760 295367245|NA NA NA NA no temperate |yes
Pseudacris_regilla 33943767| 34305541| 62001251| 62085337|112382286| 61726120|no temperate |yes
Pseudacris_streckeri 150249232| 40806856 |NA NA NA NA no temperate |yes
Pseudacris_triseriata 150249381| 61697796 |NA NA NA 61726122[no temperate |yes
Pseudis_bolbodactyla 134260669 |NA NA NA NA NA no tropical _ |yes
Pseudis_cardosoi 134260660|NA NA NA NA NA no tropical yes
Pseudis_minuta/minutus 61697350 61697798|NA 302028926| 61725626 |NA no tropical _ |yes
Pseudis_paradoxa 37624268 48093924| 62001203 62085289| 61725628| 38372027|no tropical _ |no
Pseudis_tocantins 134260667 |[NA NA NA NA NA no tropical _ |no
Ptychohyla_hypomykter 61697356 61697810| 70609799 69208135|NA 61726134 [no tropical _ |yes
Ptychohyla_leonhardschulizei 61697357 61697812|NA NA 61725636| 61726136|no tropical _ |no
Ptychohyla_spinipollex 61697359 61697816| 62001275 62085361| 61725640 61726140|no tropical _ |no
Scarthyla_goinorum 61697363 61697822| 62001277 62085363| 61725644| 61726146|no tropical _ |no
Scinax_acuminatus 61697364| 61697824|NA NA 61725646| 61726148|dynamic tropical yes
Scinax_berthae 61697365| 61697826 |NA NA NA 61726150|no tropical _ |no
Scinax_boesemani 284177531|NA NA NA NA NA dynamic tropical yes
Scinax_boulengeri 61697366 61697828|NA NA 61725648 61726152|no tropical no
Scinax_catharinae 61697367| 61697830| 62001279 62085365| 61725650| 61726154 |dynamic temperate |yes
Scinax_chiquitanus 284177532|NA NA NA NA NA dynamic tropical yes
Scinax_crospedospilus 60735483 |NA 62001281| 62085367 |NA NA dynamic tropical _ |yes
Scinax_cruentomma NA 124518209 [NA NA NA NA no tropical yes
Scinax_duartei 284177534 |NA NA NA NA NA dynamic tropical yes
Scinax_elaeochroa 61697368 61697832|NA NA 61725652 61726156|dynamic tropical yes
Scinax_funereus 284177535|NA NA NA NA NA no tropical yes
Scinax_fuscovarius 61697369 61697834|NA NA 61725654 61726158 |dynamic tropical yes
Scinax_garbei 90296199|NA NA NA NA 90183759|no tropical no
Scinax_hayii 284177536 |NA NA NA NA NA dynamic tropical yes
Scinax_ictericus 284177537 |NA NA NA NA NA dynamic tropical yes
Scinax_nasicus 61697370 61697836|NA NA 61725656 61726160|dynamic tropical yes
Scinax_nebulosa NA 33335344 |NA NA NA NA no tropical yes
Scinax_obtriangulatus 284177538 |NA NA NA NA NA no tropical no
Scinax_oreites 284177539(NA NA NA NA NA no tropical missing
Scinax_pedromedinae 284177540|NA NA NA NA NA no tropical no
Scinax_quinquefasciatus 284177541 |NA NA NA NA NA no tropical no
Scinax_ruber/rubra 37699575 124507389 |NA NA 61725658 61726162|ontogenetic [tropical yes




12s cytb Cmyc Pomc Rag1 Rhodopsin [Dichromatic [Region  |BreedingAggregation
Scinax_similis 284177542|NA NA NA NA NA dynamic tropical yes
Scinax_squalirostris 61697371 |NA NA NA 61725660| 61726164 |no tropical _ |yes
Scinax_staufferi 61697372 61697840|NA 302028928| 61725662| 61726166 |dynamic tropical _ |yes
Scinax_sugillatus 60735484 |NA 62001283| 62085369|NA NA no tropical _ |yes
Scinax_uruguayus 61697292 61697682|NA NA NA 61726018|no tropical _ |yes
Scinax_x-signatus NA 124518197 |NA NA NA NA no tropical yes
Smilisca_baudinii 48093822| 112382896 89113773| 89113737 |NA 112383028 [dynamic tropical _ |yes
Smilisca_cyanosticta 61697374| 61697844| 62001285 62085371| 61725664 |112383030|no tropical _ |yes
Smilisca_fodiens 61697354 (112382894| 62001273 62085359|NA 112383026 |no temperate |yes
Smilisca_phaeota 37699581(112382898| 70609803 69208139|NA 61726172 |dynamic tropical _ |no
Smilisca_puma 61697376(112382900| 112382843 89113739| 61725666| 61726174 |dynamic tropical _ |yes
Smilisca_sila NA 112382902 112382845| 89113741|NA 112383036 [dynamic tropical _ |no
Smilisca_sordida 89113701 [NA 112382847 89113743 |NA 89113703 [dynamic tropical _ |yes
Sphaenorhynchus_dorisae 61697377 61697850|NA NA 61725668| 61726176|no tropical _ |yes
Sphaenorhynchus_lacteus 48093823| 48093930 62001287| 62085373| 61725670 61726178|no tropical yes
Sphaenorhynchus_orophilus 87280706 |NA NA NA NA NA no tropical no
Tepuihyla_edelcae 61697381|NA NA NA 61725676 [NA no tropical no
Tlalocohyla_loguax 60735523 |NA NA NA NA NA dynamic tropical yes
Tlalocohyla_picta 61697265( 112382904 |NA 89113725[NA 112383044 [no tropical _ |yes
Tlalocohyla_smithii 61697279( 112382906 62001253 62085339|NA 61725988 [dynamic tropical _ |yes
Trachycephalus_coriaceus 87280704 | 157890917 157890525[ 157890883 |NA NA dynamic tropical yes
Trachycephalus_hadroceps 61697328 61697752|NA NA NA 61726078 |no tropical no
Trachycephalus_imitatrix 157890531 |NA NA NA NA NA no tropical yes
Trachycephalus_jordani 37699583| 157890923 62001289| 62085375| 61725678| 61726186|dynamic tropical _ |yes
Trachycephalus_mesophaeus 61697329| 61697754 |NA NA NA 61726080 |dynamic tropical _ |yes
Trachycephalus_nigromaculatug 61697383| 61697860|NA NA NA 61726188|no tropical _ |yes
Trachycephalus_resinifictrix 61697330 61697756|NA NA NA 61726082 |no tropical no
Trachycephalus_venulosus 37699589 157890919| 62001263[ 302028930|NA 61726084 |dynamic tropical yes
Triprion_petasatus 61697385| 112382890 62001291| 62085377 61725680| 112383022 |ontogenetic |tropical  [yes
Xenohyla_truncata 61697386 61697864 |NA NA NA NA no tropical  |yes




Table S4: Substitution models and partition schemes for Hylidae phylogenetic reconstruction.

Locus Sequences  Length (bp)  Substitution Model
12s 323 464 GTR+I+G
Cytochrome b 208 383 GTRHI+G
Cmyc 86 420 GTR+I+G
Pomc 117 510 GTR+I+G
Ragl 78 428 GTR+I+G

Rhodopsin 193 316 HKY+G



Table S5: Median and upper/lower 95% HPD for correlated dynamic dichromatism and
breeding aggregation transition rates from the posterior distribution of BAYESTRAITS

analysis.

ql2 ql3 g21 q24 q31 q34 q42 gq43

Lower 95% HPD 16.338 0 18.498 18.554 18.977 17.259 18.550 12.302
Median 38.239 0 39.015 39.066 39.048 38.853 38.988 37.530

Upper 95% HPD  76.190 0 73.803 73.803 74.550 74.631 74.265 82.946
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