
A novel species of piping frog Eleutherodactylus  
(Anura, Eleutherodactylidae) from southern Mexico
Christoph I. Grünwald1,2,3, Carlos Montaño-Ruvalcaba2,3, Jason M. Jones2,3, Iván Ahumada-Carrillo2,3, 
André J. Grünwald3,4, Jiacheng Zheng5, Jason L. Strickland5, Jacobo Reyes-Velasco3,6

1 Biencom Real Estate, Carretera Chapala–Jocotepec #57-1, C.P. 45920, Ajijic, Jalisco, Mexico
2 Biodiversa A.C., Avenida de la Ribera #203, C.P. 45900, Chapala, Jalisco, Mexico
3 Herp.mx A.C. C.P. 28989, Villa de Álvarez, Colima, Mexico
4 Instituto Loyola C.P. 28989, San Antonio Tlayacapán, Jalisco, Mexico
5 Department of Biology, University of South Alabama, 5871 USA Dr. N., Mobile, P. C. 36688, Alabama, USA
6 Department of Biology, Zoology and Evolutionary Biology, Universität Konstanz, 78457 Konstanz, Germany

https://zoobank.org/C17C61D3-1538-4F32-B934-B28A37E1A376

Corresponding author: Christoph I. Grünwald (cgruenwald@switaki.com)

Academic editor: Ben Wielstra  ♦  Received 8 April 2023  ♦  Accepted 12 April 2023  ♦  Published 24 April 2023

Abstract

We describe a new species of Eleutherodactylus (subgenus Syrrhophus) from Guerrero, Mexico, based on morphological and 
molecular data, as well as advertisement call analysis. Eleutherodactylus franzi sp. nov. has unique features including widely 
expanded fingertips, indistinct, but visible lumbo-inguinal glands, an immaculate white venter and dark reticulations on a cream 
dorsal background colouration. The new species belongs to the Eleutherodactylus nitidus species group. Eleutherodactylus franzi sp. 
nov. is micro-endemic, restricted to a small range in karstic hillsides on the southern extreme of the Mexican Transverse Ranges. We 
discuss conservation needs of this species, which we provisionally classify as Critically Endangered.

Resumen

Describimos una especie nueva de Eleutherodactylus (subgénero Syrrhophus) de Guerrero, México basado en datos morfológicos y 
moleculares, así como análisis de llamadas de apareamiento. Eleutherodactylus franzi sp. nov. tiene características únicas, incluyendo 
puntas de los dedos ampliamente expandidas, glándulas lumbo-inguinales indistintas pero visibles, un vientre blanco inmaculado 
y una coloración dorsal de reticulaciones oscuras sobre un fondo crema. La especie nueva pertenece al grupo de especies de 
Eleutherodactylus nitidus. Eleutherodactylu. franzi sp. nov. es micro-endémica, restringida a un pequeño rango en laderas kársticas 
en el extremo sur del Eje Neovolcánico. Presentamos mapas de distribución y gráficos de llamadas de apareamiento de los machos 
de la nueva especie y sus parientes más cercanos, así como recomendaciones de conservación.

Kurzfassung

Wir beschreiben eine neue Art von Eleutherodactylus (Untergattung Syrrhophus) aus Südmexiko, auf der Grundlage morphologischer 
und molekularer Daten sowie einer Analyse des Anzeigerufs. Eleutherodactylus franzi sp. nov. ist einzigartig in der Gattung durch 
eine Kombination von Merkmalen, darunter weit verbreiterte Fingerspitzen, undeutliche, aber sichtbare lumbo-inguinale Drüsen, 
ein makellos weißer Bauch und eine einzigartige Rückenfärbung aus dunklen Netzen auf einem cremefarbenen Hintergrund.. 
Die neue Art gehört zur Eleutherodactylus nitidus Artengruppe. Eleutherodactylus franzi sp. nov. ist mikroendemisch und auf ein 
kleines Verbreitungsgebiet in Karsthängen am südlichen Ende der Mexikanischen Querketten beschränkt. Wir präsentieren eine 
Verbreitungskarte der neuen Art, analysieren ihren Anzeigeruf und geben Empfehlungen für ihren Schutz.
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Introduction

Frogs of the genus Eleutherodactylus Duméril & Bibron, 
1841 from continental North America are amongst the 
least understood and most taxonomically challenging 
groups of New World anurans (Hedges et al. 2008). The 
subgenus Syrrhophus Cope, 1878, in particular, has re-
ceived little attention until recently. Recent studies 
that sampled all of the currently recognised species of 
Syrrhophus from continental North America led to the de-
scription of twelve new species. Reyes et al. (2015) iden-
tified two distinctive species of Eleutherodactylus from 
western Mexico using morphological and molecular data. 
Grünwald et al. (2018) analysed the morphological and 
molecular data of all known species within the subgenus 
Syrrhophus and assigned the continental North American 
species to three species groups contained in two species 
series: the Eleutherodactylus longipes species series (in-
cluding the E. longipes species group) and the E. nitidus 
species series (including the E. nitidus and E. modestus 
species groups). They described six new species and syn-
onymised one, while also providing data on advertise-
ment calls for species in the E. modestus species group.

Recent studies have expanded the diversity with-
in the E. nitidus species group. Palacios-Aguilar and 
Santos-Bibiano (2020) described a new species of 
Eleutherodactylus from the foothills of Guerrero, while 
Grünwald et al. (2021) reviewed the group and de-
scribed two new species from the Sierra Madre del Sur 
of Guerrero. In addition, Hernández-Austria et al. (2022) 
presented a more detailed phylogeny of the E. longipes 
species group and described one new species of Eleuth-
erodactylus and re-elevated one species from synonymy. 
Finally, Devitt et al. (2023) published a further review of 
the E. modestus and E. nitidus species groups, in which 
they named one of the species closely related to E. petersi 
and described a new species from the Eje Neovólcanico. 
These rearrangements resulted in the recognition of 43 
named species as valid within the subgenus Syrrhophus.

The present study provides evidence, based on molec-
ular, morphological and mating call data, for the occur-
rence of an additional undescribed species of Syrrhophus 
in the State of Guerrero, in southern Mexico. Our mo-
lecular phylogenetic analysis indicates that the species 
belongs to the Eleutherodactylus nitidus species group 
and is most closely related to E. humboldti. We analyse 
the male advertisement call of the new species, compare 
it to closely-related species and discuss its limited distri-
bution. Finally, we make conservation recommendations.

Materials and methods
Taxonomic sampling

We examined specimens of all currently recognised spe-
cies of the subgenus Syrrhophus (Frost, 2020) and mea-
sured specimens of all species, except for the enigmatic 
E. verruculatus (Peters, 1870), whose existence has been 
questioned by several authors (Firschein 1954; Lynch 
1970; Grünwald et al. 2018, 2021).

We photographed all specimens used in this study alive, 
including dorsal, lateral and ventral profiles, as well as 
photographs of each showing colours of flanks and flash 
colours on the groin and thigh. We then euthanised the 
frogs with 10% ethanol or with topical benzocaine and 
took tissue samples from the thigh muscle or liver upon 
death and preserved them in 96% ethanol. We preserved 
specimens in 10% formalin and transferred them to 70% 
ethanol for storage. We measured additional specimens 
of the subgenus Syrrhophus in the Museo de Zoología, 
Facultad de Ciencias (MZFC) of the Universidad Nacio-
nal Autónoma de México (UNAM) and in the Amphibian 
and Reptile Diversity Research Center (ARDRC) of the 
University of Texas at Arlington (UTA).

We did not measure type specimens of some previ-
ously-described taxa so we used the measurements of the 
type specimens provided in their original descriptions and 
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published literature. Measurements of Eleutherodactylus 
dilatus (Davis & Dixon, 1955), E. maurus (Davis & 
Dixon, 1955) (= E. fuscus), E. albolabris (Taylor, 1943) 
are given in their original descriptions and in Dixon 
(1957a, 1957b). Measurements for E. nitidus (Peters, 
1870) and E. petersi (Duellman, 1954) were taken from 
Dixon (1957a, b), while measurements for E. orarius 
(Duellman, 1958) and E. syristes (Hoyt, 1965) were 
taken from their original descriptions. In the case of 
Eleutherodactylus pipilans (Taylor, 1940), E. nebulosus 
(Taylor, 1943) and E. rubrimaculatus (Taylor & Smith, 
1945), we used the measurements provided in their orig-
inal descriptions and from Lynch (1970). Measurements 
of E. erythrochomus Palacios-Aguilar & Santos-Bibiano, 
2020), E. maculabialis Grünwald, Reyes-Velasco, Franz-
Chávez, Morales-Flores, Ahumada-Carrillo, Rodriguez & 
Jones, 2021 and E. sentinelus Grünwald, Reyes-Velasco, 
Franz-Chávez, Morales-Flores, Ahumada-Carrillo, 
Rodriguez & Jones, 2021 were taken from the descrip-
tions. Measurements of each one of the above species 
were also taken from specimens collected during this 
study from or near the type locality.

The material collected was deposited at the Instituto 
de Investigaciones sobre los Recursos Naturales (INIRE-
NA), which is now officially known as Colección Herpe-
tológica de la Universidad Michoacana (CHUM) of the 
Universidad Michoacana de San Nicolás de Hidalgo in 
Morelia, Michoacán, Mexico; at the Museo de Zoología, 
Facultad de Ciencias (MZFC) of the Universidad Nacion-
al Autónoma de México (UNAM) in Mexico City; and at 
the University of Texas at Arlington, Texas (UTA). While 
we formally catalogued the specimens we collected, sev-
eral specimens examined from both the MZFC and UTA 
collections have not been catalogued, in which case we 
list the original field numbers and the respective museum 
in which they were deposited. Furthermore, several of the 
sequences generated were submitted to GenBank using 
the original field numbers and not final museum cata-
logue numbers. Original field number abbreviations are 
as follows: CIG (Christoph I. Grünwald) to be catalogued 
at MZFC; ENS (Eric N. Smith) to be catalogued at UTA; 
JAC (Jonathan A. Campbell) to be catalogued at UTA; 
JRV (Jacobo Reyes-Velasco) to be catalogued at UTA; 
RHA (Raquel Hernández-Austria) and GP (Gabriela Par-
ra-Olea) both to be catalogued at the Colección Nacional 
de Anfibios y Reptiles, Instituto de Biología (CNAR) at 
the Universidad Nacional Autónoma de México (UNAM) 
in Mexico City. Specimen numbers for all materials ex-
amined are provided in Appendix 1.

Morphological measurements

The characters and terminology we use herein follow 
those of Lynch and Duellman (1997), Savage (2002) 
and Grünwald et al. (2018, 2021). We took the following 
measurements for each specimen (abbreviations listed in 

parentheses): snout-vent length (SVL); head length (HL); 
head width (HW); eyelid width (EW); interorbital dis-
tance (IOD); internarial distance (IND); eye-naris distance 
(END); diameter of eye (ED); width of tympanum (TW); 
height of tympanum (TH); eye-tympanum distance (ETD); 
upper arm length (UpL); forearm length (FoL); palm length 
(PaL), total hand length (HaL); length of 1st finger (F1L); 
width of pad on 1st finger (F1PW); width of 1st finger 
(F1W); length of 2nd finger (F2L); width of pad on 2nd fin-
ger (F2PW); width of 2nd finger (F2W); length of 3rd finger 
(F3L); width of pad on 3rd finger (F3PW); width of 3rd finger 
(F3W); length of 4th finger (F4L); width of pad on 4th finger 
(F4PW); width of 4th finger (F4W); inner palmar tubercle 
length (IPTL); middle palmar tubercle length (MPTL); 
outer palmar tubercle length (OPTL); femur length (FeL); 
tibia length (TL); tarsal length (TaL), foot length (FL), to-
tal foot length (TotFL); length of 2nd toe (T2L); width of 
pad on 2nd toe (T2PW); width of 2nd toe (T2W); length of 
3rd toe (T3L); width of pad on 3rd toe (T3PW); width of 3rd 
toe (T3W); length of 4th toe (T4L); width of pad on 4th toe 
(T4PW); width of 4th toe (T4W); length of 5th toe (T5L); 
width of pad on 5th toe (T5PW); width of 5th toe (T5W); in-
ner metatarsal tubercle length (IMTL); and outer metatarsal 
tubercle length (OMTL). We measured hand length (HA) 
from the tip of the longest finger to the base of the palm and 
foot length (FL) from the tip of the longest toe to the base 
of the tarsus. The outer palmar tubercle refers to a small 
tubercle on the outer surface of the palm, but is not one of 
the larger supernumerary tubercles. While these tubercles 
usually are present in Syrrhophus, they generally are absent 
in some species and their presence is variable in others.

Measurements were made with Truper (Mexico) brand 
digital calipers and rounded to the nearest 0.1 mm. The 
sex of adult specimens was determined by presence of 
vocal slits.

Molecular analysis

DNA extraction and PCR amplification

A detailed description of the DNA extraction and PCR 
amplification protocols can be found in Grünwald et al. 
(2018). In brief, we extracted DNA from tissue samples by 
using a standard potassium acetate protocol and sequenced 
a fraction of the 16s rRNA mitochondrial gene by using 
the primers LX12SN1a (forward) and LX16S1Ra (re-
verse) of Zhang et al. (2013) or with the modified primers 
16Sar and 16Sbr of Bossuyt and Milinkovitch (2000). We 
then shipped ExoSap purified PCR products to Eurofins 
Genomics (Lexington, KY, USA) for sequencing.

Sequence alignment and phylogenetic analysis

We included additional sequences of multiple members of 
the subgenus Syrrhophus obtained from GenBank to in-
fer the phylogenetic relationships of the new individuals 
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sequenced in this study. We have included all sequences 
used in this study with their accession numbers in Gen-
Bank in Appendix 2. As our main interest is to under-
stand the evolutionary relationships of the new species to 
members of the Eleutherodactylus nitidus species group, 
we included all of the species currently recognised in that 
group. We also included two members each of the E. lon-
gipes and the E. modestus species groups in our analysis.

We removed regions with poor-quality base calls by 
manually trimming the 5’ and 3’ ends of all sequences 
using the programme Geneious v.6.1.6 (Biomatters Ltd., 
Auckland, NZ). We then aligned all sequences in Muscle 
(Edgar 2004), with a final alignment of 560 base pairs. Our 
final alignment included 83 samples, of which 13 are new.

We performed Bayesian Inference of phylogeny (BI) in 
MrBayes v.3.2.2 (Ronquist et al. 2012), implemented on 
the CIPRES Science Gateway server (Miller et al. 2010). 
First, we selected the best-fit models of nucleotide substitu-
tion for the 16s rRNA mitochondrial gene using the Bayes-
ian Information Criterion (BIC) implemented in Partition-
Finder v.1.1.1 (Lanfear et al. 2012). Our Bayesian analysis 
consisted of four runs of 10 million generations each, with 
four chains (one cold and three heated), sampling every 
1,000 generations. We used Tracer v.1.6 (Drummond and 
Rambaut 2012) to confirm convergence of the indepen-
dent runs, based on overlap in likelihood and parameter 
estimates amongst runs, as well as effective sample size 
(ESS) and Potential Scale Reduction Factor value estimates 
(PSRF). PSRF indicated that individual runs had converged 
by 100,000 generations, so we discarded the first 25% of 
the runs as burn-in. Finally, we annotated posterior proba-
bility values on the resulting topology using the programme 
TreeAnnotator v.1.8.3 (Rambaut et al. 2014) and collapsed 
all nodes with less than 0.50 posterior support. Additionally, 
we obtained genetic distances for the members of the group 
with the use of Mega X (Kumar et al. 2018).

Bioacoustic analysis

We recorded vocalisations of several individuals of the 
new species described here, as well as all other members 
of the Eleutherodactylus (Syrrhophus) nitidus species 
group (sensu Grünwald et al. (2018, 2021)). We recorded 
the frogs while they were actively calling in the field, us-
ing the WavePad free recording software (NCH Software 
2015) on various Apple iPhones. We recorded the calls at 
distances ranging from 50–150 cm, although when pos-
sible, we tried to be within 100 cm of the frog. Ambient 
temperatures were not taken at the time of recording, but 
we did record the time of day the recordings were made. 
The calls were recorded at a sampling rate of 44.1 kHz 
and an amplitude resolution of 16 bits.

We isolated the individual calls from other calls and 
background noise using Adobe Audition CC, using de-
fault settings in the application. We then analysed the 
calls using the software Raven Pro 1.5 (The Cornell Lab 
of Ornithology 2014). Spectrograms were constructed 

using a Blackman-type window with a size of 5 ms, 80% 
overlap and DFT of 512 samples. Temporal parameters 
were measured from the oscillogram in ms. Spectrogram 
and oscillogram graphics were generated using Seewave 
v.1.6 (Sueur et al. 2008) in RStudio v.1.1.423 (RStudio 
Team 2016). Values in the call descriptions are given as 
mean ± standard deviation. 2D spectrograms were visual-
ised using a sliding window analysis of short-term Fouri-
er transform calculations.

Results
Molecular phylogenetic results

Our phylogenetic results (Fig. 1) are mostly in concor-
dance with other molecular phylogenies of the subge-
nus Syrrhophus (Grünwald et al. 2018, 2021; Hernan-
dez-Austria et al. 2022; Devitt et al. 2023). The novel 
species is nested within the Eleutherodactylus nitidus 
species group as defined by Grünwald et al. (2018, 2021). 
Our analysis recovered all members of the E. nitidus 
species group as sister to the E. modestus species group, 
with strong support (posterior support (pp) = 1). Within 
the E. nitidus species group, there was a trichotomy 
with one strongly-supported clade (pp = 1) comprised 
of E. dilatus, E. sentinelus, E. maculabialis, E. syristes, 
E. maurus, E. humboldti, the novel species described 
here, E. nitidus, E. petersi, E. orarius, E. jamesdixoni and 
E. albolabris. The relationship of the remaining mem-
bers of the E. nitidus species group including E. pipilans, 
E. erythrochomus, E. rubrimaculatus and E. nebulosus 
to one another and to the larger supported clade were 
not well resolved, except that E. rubrimaculatus and 
E. nebulosus are closely related to each other. The new 
species was recovered as a sister species to the sympatric 
E. humboldti, although with low support (pp = 0.61).

Systematic account

Eleutherodactylus franzi sp. nov.
https://zoobank.org/18CE837E-C4B3-4468-BA37-AFB9213A9509
Figs 2–4, 5A
Franz’s Piping Frog / Rana gaitera de Franz

Type material. Holotype. INIRENA 2900 (CIG 
01725). Adult male (Fig. 2), El Cucharillo, Municip-
io de Ixcateopan de Cuauhtémoc (18.5331, -99.7335, 
2,315 m a.s.l.; datum = WGS84), Guerrero, Mexico, 
collected on 27 June 2020 by Héctor Franz-Chávez, 
Christoph I. Grünwald, André J. Grünwald and Kimber-
ly Montelongo-Chávez.

Paratypes (n = 14; Fig. 3). INIRENA 2901 –10 (CIG 
01716–24, 01726), 10 adult males, collected at same lo-
cality and on same date as holotype; INIRENA 2895 –97 
(CIG 01727–29), 3 adult males, 3 km E of Ixcateopan de 
Cuauhtémoc, Municipio de Ixcateopan de Cuauhtémoc 

https://zoobank.org/18CE837E-C4B3-4468-BA37-AFB9213A9509
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(18.5076, -99.7329, 2,060 m a.s.l.; datum = WGS84), 
Guerrero collected on 27 June 2020 by Héctor Franz-
Chávez, Christoph I. Grünwald, André J. Grünwald and 
Kimberly Montelongo-Chávez; INIRENA 2898 (CIG 
01731), 1 adult male, between El Cucharillo and Chich-
ila, Municipio de Taxco de Alarcón, (18.5335, -99.7117, 
2,260 m a.s.l.; datum = WGS84), Guerrero, Mexico, col-
lected on 27 June 2020 by Héctor Franz-Chávez, Chris-
toph I. Grünwald, André J. Grünwald and Kimberly Mon-
telongo-Chávez.

Diagnosis. Based on our phylogenetic analysis, this 
is a member of the genus Eleutherodactylus, subgenus 

Syrrhophus, as defined by Hedges et al. (2008). In the 
Eleutherodactylus (Syrrhophus) nitidus species series 
and the Eleutherodactylus (Syrrhophus) nitidus species 
group as defined by Grünwald et al. (2018), based on the 
condition of the tympanic annuli, ventral epidermis and 
visceral peritoneum. A small frog, but relatively large 
Syrrhophus, adult males measure 25.6–29.5 mm SVL; 
vocal slits are present in males, readily visible under par-
tially translucent ventral epidermis; digital tips are widely 
expanded, 1.8–2.6 times the width of the narrowest part 
of the finger on the third and fourth fingers; fingers mod-
erately long, finger lengths are I-II-IV-III with third finger 

0.02

JAC 31539 E. pipilans - Llano Grande, OAX

CIG 755 E. rubrimaculatus - Huixtla, Chis

CIG 333 E. sentinelus - Altamirano Hwy., GRO

CIG 396 E. pipilans - Acahuizotla, GRO

CIG 1241 E. nebulosus - Ocozocoautla, CHIS

GP 2423 E. humboldti - Temascaltepec, MEX

CIG 069 E. jamesdixoni - Hwy. 40, SIN

CIG 1703 E. humboldti  - San Bartolo, MEX

CIG 1249 E. guttilatus - Guanajuato, GTO

CIG 332 E. albolabris - Altamirano Hwy., GRO

CIG 715 E. nitidus - Santa Maria Yucuhiti, OAX

CIG 331 E. albolabris - Altamirano Hwy., GRO

RHA 0007 E. humboldti - Temascaltepec, MEX

CIG 954 E. syristes - Agua de Obispo, GRO

CIG 1730 E. humboldti - Chichila, GRO

CIG 921 E. maculabialis  - Puerto de Gallo Rd., GRO
CIG 923 E. maculabialis  - Puerto de Gallo Rd., GRO

CIG 687 E. jamesdixoni - Tepetiltic, NAY
CIG 860 E. jamesdixoni  - Mascota, JAL

RHA 0006 E. humboldti - Temascaltepec, MEX

CIG 336 E. petersi - Altamirano Hwy., GRO

CIG 1237 E. nebulosus - Trinitaria, CHIS

CIG 334 E. sentinelus - Altamirano Hwy., GRO

CIG 382 E. maurus - Ocuilan, MEX

CIG 1716 E. franzi sp. nov. - Ixcateopan, GRO

EU186711 E. erythrochomus - Tierra Colorada, GRO

CIG 1733 E. maurus - Tepoztlan, MOR

JAC 25392 E. orarius - Playitas–Tumbiscatio, MICH

JAC 25414 E. albolabris - Playitas–Tumbiscatio Rd., MICH

CIG 070 E. dilatus - Mazatlan, GRO

CIG 946 E. maculabialis  - Yerba Santa, GRO

CIG 380 E. maurus - Ocuilan, MEX

CIG 392 E. albolabris - Agua de Obispo, GRO

CIG 337 E. petersi - Altamirano Hwy., GRO

RPA 183 E. erythrochomus - Tierra Colorada, GRO

CIG 311 E. petersi - Sierra del Tigre, JAL

CIG 1240 E. nebulosus - Ocozocoautla, CHIS

CIG 947 E. maculabialis  - Yerba Santa, GRO

CIG 408 E. dilatus - Omiltemi, GRO

CIG 434 E. syristes - Malinaltepec, GRO

CIG 398 E. pipilans - Acahuizotla, GRO

JAC 25642 E. albolabris - Coyuquilla–Durazno Rd., GRO

CIG 1702 E. humboldti - San Bartolo, MEX

RPA 185 E. erythrochomus - Tierra Colorada, GRO

CIG 458 E. orarius - Ixtlahuacan, COL

CIG 1713 E. humboldti - Tetipac, GRO

CIG 477 E. angustidigitorum - Tapalpa, JAL

CIG 1775 E. longipes -Tamasopo, SLP

CIG 1238 E. nebulosus - Trinitaria, CHIS

CIG 441 E. albolabris - Malinaltepec, GRO

CIG 1734 E. maurus -Tepoztlan, MOR

CIG 385 E. maurus - Huitzilac, MOR

JAC 25343 E. orarius - Lazaro Cardenas, MICH

CIG 753 E. rubrimaculatus - Union Juarez, CHIS

CIG 412 E. nitidus - Omiltemi, GRO

CIG 387 E. maurus - Huitzilac, MOR

CIG 1717 E. franzi sp. nov. - Ixcateopan, GRO

JAC 25815 E. nitidus - Marquelia–Tlapa Hwy., GRO

CIG 857 E. modestus - Caleras, COL

CIG 407 E. dilatus - Omiltemi, GRO

CIG 903 E. albolabris - Vallecitos, GRO

CIG 440 E. pipilans - Malinaltepec, GRO

CIG 714 E. syristes - Santa Maria Yucuhiti, OAX

CIG 310 E. petersi - Sierra del Tigre, JAL

GP 2422 E. humboldti - Temascaltepec, MEX

CIG 628 E. syristes - Sierra de Miahuatlán, OAX

CIG 388 E. maurus - Huitzilac, MOR

CIG 686 E. jamesdixoni -Tepetiltic, NAY

CIG 627 E. syristes - Sierra de Miahuatlán, OAX

CIG 341 E. orarius - Aquila, MICH

CIG 431 E. syristes - Malinaltepec, GRO

CIG 649 E. jamesdixoni - Santa Maria del Oro, NAY

CIG 940 E. maculabialis - Lower Puerto de Gallo Rd., GRO

CIG 953 E. albolabris - Agua de Obispo, GRO

JAC 24060 E. petersi - Tepalcatepec–Apatzingan Hwy., MICH

CIG 1248 E. guttilatus - Guanajuato, GTO

CIG 1729 E. franzi sp. nov. - Ixcateopan, GRO

CIG 335 E. sentinelus - Altamirano Hwy., GRO

CIG 891 E. modestus - Arrayanal, COL

CIG 460 E. orarius - Ixtlahuacan, COL

CIG 479 E. angustidigitorum - Tapalpa, JAL

JAC 31540 E. pipilans - Llano Grande, OAX

CIG 941 E. maculabialis - Lower Puerto de Gallo Rd., GRO
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Figure 1. Bayesian phylogenetic inference of members of the Eleutherodactylus subgenus Syrrhophus, with a focus on the E. nitidus 
species group, based on the mitochondrial locus 16S rRNA. Black circles represent nodes with a posterior support of 1. All nodes 
with support of less than 0.5 are collapsed.
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length ranging from 15–18% of SVL; compact lumbo-in-
guinal gland above the inguinal region present, raised, in-
distinct, but visible in live specimen; ventral epidermis is 
partially translucent and visceral peritoneum is clear, not 
white, thus abdominal vein is not clearly visible against 
a white background on the venter of live specimens and 
viscera is partially visible through translucent dark grey 
ventral epidermis; limbs moderate, TL/SVL ratio is 0.40–
0.50, FeL/SVL ratio is 0.31–0.38 and TotFL/ SVL ratio 
is 0.50–0.60; snout relatively short, END/ SVL ratio is 
0.08–0.11; tympanum small, indistinct and round, tym-
panic annuli not visible in live specimen; TW/ED ratio 
is 0.40–0.60. The dorsal and lateral skin is slightly sha-
greened, whereas the ventral skin is smooth. Dorsal co-
louration cream or tan, with darker brown reticulations on 
dorsal and lateral portions of head and back; loreal and 
region dark brown, from snout to behind tympanum, with 
some pale spots and speckling present on labial region 
same colour as pale dorsal colouration; pale interorbit-
al bar variable, may be present or absent, when present 
same colour as pale dorsal colouration of head and body; 
distinct irregular-edged dark brown transverse bands 
present on legs; upper arms same colouration and pattern 

as forearms; no pale mid-dorsal stripe; upper flanks same 
colour as dorsum, lower flanks whitish with some grey 
marbling; venter pale lavender with some sparse white 
spotting and pale grey on throat. No inguinal flash co-
lours present on thighs and groin. The mating call of adult 
males is a short low-pitched pipe (see below; Fig. 4).

Comparisons. Eleutherodactylus franzi can be dis-
tinguished from all species in the Eleutherodactylus 
(Syrrhophus) longipes species series by: possessing a 
small, indistinct tympanum with no tympanic annulus 
visible and with a diameter less than 50% of the diameter 
of the eye; by possessing a ventral epidermis which is 
semi-translucent and combined with a visceral peritone-
um which is not white, an abdominal vein on the venter is 
not clearly evident against a white background in life; by 
possessing indistinct, but visible raised lumbo-inguinal 
gland above the inguinal region.

Eleutherodactylus franzi can be distinguished from 
most species of the Eleutherodactylus (Syrrhophus) 
modestus species group by the combination of possess-
ing a compact, protruding lumbo-inguinal gland above 
the inguinal region, digital tips which are expanded more 
than 1.8 times the width of the narrowest part the finger 
on the third and fourth fingers and the lack of a distinct 
interorbital bar a colour distinct from the dorsal ground 
colouration. It can further be distinguished from the su-
perficially similar E. grunwaldi by its smaller body size, 
25.6–29.5 mm (vs. 28.4–32.4 mm), less expanded fin-
gertips, 1.8–2.5 times the width of the narrowest part of 
the finger on fingers three and four (vs. 2.8–3.2) and the 
presence of a visible raised lumbo-inguinal gland. From 
the superficially very similar E. saxatilis, it can be distin-
guished by snout shape, eye size and head colouration. 
These two frogs, although not closely related, are very 
similar in appearance, but come from two widely-separat-
ed mountain ranges in central Mexico and are genetically 
distinct. Eleutherodactylus franzi has an angular canthus 
rostralis, with a shorter snout that is distinctly truncated 
from a lateral profile. It has a larger eye, with a larger 
ETD and, generally, there is a pale interorbital region that 
lacks dark markings. In E. saxatilis, the canthus rostralis 
is noticeably rounded and the snout is acuminate from 
a lateral profile. The eyes are smaller and located closer 
to the tympanum and there is no noticeable lack of dark 
dorsal markings in the interorbital area.

Within its own species group, E. franzi can be distin-
guished from most species by possessing a compact ingui-
nal gland that is indistinct, but visible in live specimens. 
This character may or may not be visible in preserved spec-
imens depending on how they were preserved. This spe-
cies differs from E. pipilans, E. erythrochomus and E. neb-
ulosus, which lack visible compact lumbo-inguinal glands 
altogether. All other known species in the E. (Syrrhophus) 
nitidus species group have readily visible compact lum-
bo-inguinal glands above the inguinal region, except 
E. maculabialis, which has similarly visible, but indistinct 
lumbo-inguinal glands. Eleutherodactylus franzi can be 

Figure 2. Holotype of Eleutherodactylus franzi, sp. nov., 
INIRENA 2900 (CIG 01725), El Cucharillo, Municipio de Ix-
cateopan de Cuauhtémoc, Guerrero, Mexico in life (A–C) and 
in preservative (D, E).
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Figure 3. Some of the paratypes of Eleutherodactylus franzi sp. nov., in life. A–C. INIRENA 2902 (CIG 01717) El Cucharillo, 
Municipio de Ixcateopan de Cuauhtémoc, Guerrero, Mexico; D–F. INIRENA 2910 (CIG 01726) El Cucharillo, Municipio de Ixca-
teopan de Cuauhtémoc, Guerrero, Mexico; G–I. INIRENA 2895 (CIG 01727), 3 km E of Ixcateopan de Cuauhtémoc, Municipio de 
Ixcateopan de Cuauhtémoc, Guerrero, Mexico; J–L. INIRENA 2896 (CIG 01728), 3 km E of Ixcateopan de Cuauhtémoc, Muni-
cipio de Ixcateopan de Cuauhtémoc, Guerrero, Mexico; M–O. INIRENA 2898 (CIG 01731), between El Cucharillo and Chichila, 
Municipio de Taxco de Alarcón, Guerrero, Mexico.
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further distinguished from E. pipilans and E. nebulosus 
by possessing digital tips which are expanded more than 
1.8 times the width of the narrowest part of the finger and 
from E. erythrochomus by possessing digital tips which 
are more than 1.5 times, but less than 3.0 times, the width 
of the narrowest part of the finger. It is distinguished from 
E. albolabris, E. nitidus, E. petersi, E. jamesdixoni and 
E. orarius by the combination of larger size, smoother 
skin, longer limbs and tips of digits which are expanded 
more than 1.8 times the narrowest part of the finger on the 
third and fourth fingers. This species is distinguished from 
E. dilatus, E. humboldti, E. maurus and E. sentinelus by 
its larger size, smoother skin, pale dorsal colouration with 
dark reticulations and lack of a pale interorbital bar which 
is paler than the pale dorsal colouration. Furthermore, all 
these species, except E. humboldti, present multi-note 

whistles, while E. franzi has a call that consists of a sin-
gle note, low-pitched pipe. Eleutherodactylus franzi may 
be distinguished from E. maculabialis and E. syristes by 
its larger size, more expanded fingertips, lack of inguinal 
flash colouration, as well as those species’ unique adver-
tisement call which consists of a trill rather than a short 
pipe. In Guerrero, two other species of saxicolous Eleu-
therodactylus (E. pipilans and E. erythrochomus) have 
similar colouration, similar smooth skin and widely ex-
panded digital pads. Both are readily distinguishable from 
E. franzi by possessing an indistinct lumbo-inguinal gland 
which is barely visible in life and by a male advertise-
ment call which is a peep instead of a pipe. Furthermore, 
E. franzi can be distinguished from E. pipilans by its 
more expanded digital tips on the third and fourth fingers, 
1.8–2.5 times the width of the narrowest part of the finger 

Figure 4. Spectrograms (top) and oscillograms (bottom) of the advertisement calls of Eleutherodactylus franzi sp. nov., recorded 
at El Cucharillo, Municipio de Ixcateopan de Cuauhtémoc, Guerrero, Mexico (A, B) and at 3 km E of Ixcateopan de Cuauhtémoc, 
Guerrero, Mexico (C, D).
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(vs. 1.3–1.9) and distinct lack of dark markings in the in-
terorbital region (vs. no difference from rest of dorsum). 
It can further be distinguished from E. erythrochomus by 
the conspicuous dark pattern on a pale dorsal colouration, 
lesser expanded digital tips no more than 2.5 times the 
width of the narrowest part of the digit on the third and 
fourth fingers (vs. 2.3–3.8) and a less distinct tympanum. 
General characteristics for the Eleutherodactylus nitidus 
species group are given in Table 1.

Description of the holotype. Adult male, relatively 
large (26.2 mm SVL); head as wide (9.5 mm) as long 
(9.5 mm), head wider than body; snout rounded from a 
dorsal view and rounded to slightly truncate from a lat-
eral profile; tympanum indistinct, rounded with no su-
pra-tympanic fold present; tympanum small, oval, great-
est width of tympanum 1.4 mm; greatest diameter of eye 
2.8 mm; tympanum width to eye-diameter 0.51; eyelid 
width 1.6 mm, approximately 38% of the IOD; first finger 
shorter than second finger; finger lengths from shortest to 
longest I-II-IV-III; digital pads on fingers two, three and 
four expanded, 2.1 times the narrowest point of the digit 
on fingers three and four; expanded finger pads widely 
expanded, truncate, three palmar tubercles; inner pal-
mar tubercle 70% of middle palmar tubercle and outer 
palmar tubercles about 60% as large as middle palmar 
tubercle, (Fig. 5A); toe lengths from shortest to longest 
I-V-II-III-IV, TL1 and TL5 very similar; outer metatarsal 
conical with a round base moderate, approximately 56% 

of inner metatarsal tubercle; inner metatarsal tubercle 
spherical shape with oval base, large, approximately 1.1 
mm in length. Dorsal skin smooth, lateral skin slightly 
shagreened with some low tubercles; ventral skin smooth. 
Vocal slits present.

In life, the holotype had a yellowish-tan dorsal coloura-
tion on the back, with darker brown blotches on the back 
and flanks. Head yellowish-tan with some dark brown 
speckling, no pale interorbital bar; however, the interor-
bital region mostly lacks darker brown speckling giving 
it the resemblance of a pale interorbital bar. Labial re-
gion pale grey with some tan and some white speckling. 
Three and four white-tipped tubercles present at the ric-
tal. A dark brown stripe present from the tip of the snout 
posteriorly through loreal region, eye and tympanum to 
right above rictal tubercles. Forearms, thighs, femur and 
tarsus tan with indistinct pale brown banding. The upper 
arms were unmarked, tan to slightly orange. No inguinal 
flash colouration was present on groin or thighs. Ventral 
colouration was lavender with some sparse white and on 
sides, ventral colouration on throat grey. Ventral skin was 
slightly translucent and visceral peritoneum clear, so no 
visible red abdominal vein and viscera were visible in life.

Colouration in preservative is pale tan on dorsum, 
with darker brown reticulations. Pale tan interorbital bar 
present. Dark canthal bar is dark brown. Unmarked upper 
arms are cream to white. Limbs cream with dark brown 
cross-banding. The dorsal surfaces of the legs are light 

Figure 5. A. Ventral aspect of the hand of the holotype of Eleutherodactylus franzi sp. nov., INIRENA 2900 (CIG 01725) from 
El Cucharillo, Municipio de Ixcateopan de Cuauhtémoc, Guerrero, Mexico; B. Ventral aspect of the hand of a Eleutherodactylus 
humboldti, INIRENA 2911 (CIG 01703) from 9.4 km N of Valle de Bravo junction on Valle de Bravo – Toluca toll road, near San 
Bartolo, Municipio de Amanalco, Estado de México, Mexico.
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brown and the groin and posterior surfaces of the thighs 
are brown. Ventral surfaces yellowish-cream, unmarked, 
slightly darker brownish pigmentation on throat and 
chin. Ventral surfaces of hands and feet brown, with dark 
brown spots. (Fig. 2D, E).

Measurements of the holotype (in millimetres). 
IND 2.2, IOD 4.2, END 2.5, ETD 0.9, UpL 6.4, FoL 7.5, 
PaL 2.3, HaL 6.7, F1L 2.3, F1PW 0.5, F1W 0.4, F2L 2.8, 
F2PW 0.8, F2W 0.4, F3L 4.7, F3PW 1.1, F3W 0.5, F4L 
3.5, F4PW 1.1, F4W 0.5, IPTL 0.7, MPTL 1.0, OPTL 0.6, 
FeL 10.0, TL 11.0, TaL 7.1, TotFL 11.4, T1L 2.4, T1PW 
0.62, T1W 0.5, T2L 3.6, T2PW 0.7, T2W 0.5, T3L 4.4, 
T3PW 0.7, T3W 0.5, T4L 6.0, T4PW 0.7, T4W 0.5, T5L 
2.5, T5PW 0.6, T5W 0.4, IMTL 1.1, OMTL 0.6, FeL/
SVL 38%, TL/SVL 42%, HaL/SVL 26%, TotFL/SVL 
56%, HL/SVL 35%, HW/SVL 36%.

Variation. SVL from 25.6–29.5 mm (27.15 ± 1.77). 
Expanded finger pads vary from 1.8–2.5 times the nar-
rowest part of the digit on the third finger and from 
1.8–2.6 times the narrowest part of the digit on the fourth 
finger, with average 2.0 ± 0.21 on the third finger and 
average 2.2 ± 0.21 on the fourth finger. Dorsal ground 
colouration cream or tan, but varied with some greenish, 
reddish or yellowish tinge, always with darker brown 
blotches or reticulations. The extent of the darker brown 
blotches or reticulation varied greatly. The condition of 
the interorbital area ranged from unmarked and same 
colour as ground colouration to heavily marked by dark 
speckling same colour as dark dorsal blotches or reticu-
lation. Venter always lavender, but with varying amounts 
of white spots. Morphological variation of E. franzi is 
presented in Table 2.

Advertisement call. The advertisement call of the 
males of this species consists of a single, short, low-
pitched pipe that lasts about 106 ms and has a dominant 
frequency of 2612.7 ± 40.6 Hz (Fig. 4A–D). The note has 
limited amplitude modulation and the highest energy is 
displayed at the end of the note. The call is similar to that 
of E. pipilans and E. erythrochomus. The call differs from 
the nearby E. maurus and the sympatric E. humboldti, 
which also have a pipe, by being shorter and lower pitched. 
We present call data for both E. franzi and the sympatric 
E. humboldti in Table 3. The advertisement call also dif-
fers from the sympatric or near sympatric E. petersi and 
E. nitidus as these two species have a call that consists of 
a multi-note whistle rather than a single-note pipe.

Distribution and ecology. Eleutherodactylus franzi 
appears to be endemic to the Sierra de Taxco Region of 
northern Guerrero (Fig. 6). This is an extension of the 
Mexican Transverse Volcanic Belt which extends south 
into the Balsas Basin. This frog occurs at high elevations 
between 2,000–2,400 m a.s.l. and has been collected in 
tropical deciduous forest, oak woodland and pine-oak 
forest, as well as mixtures of these assemblages. It is re-
stricted to areas of karstic rock outcroppings and the as-
sociated sinkholes and caves systems. This species may 
also occur in nearby Estado de México, as habitat is con-
tinuous and the State line is near the type locality. Old 
reports of E. pipilans from that State may be referable to 
this species; however, we have made attempts to examine 
these specimens at MZFC and were not able to find the 
specimens (C. Grünwald, pers. obs.)

Etymology. This species is named after Héctor Franz-
Chávez, Mexican herpetologist and avid field collector 

E. grandis

E. sentinelus 

E. angustidigitorum

E. humboldti 

E. franzi sp. nov.

E. dilatus

E. maurus

Figure 6. Map showing the type localities and distribution of Eleutherodactylus which are either closely related or superficially 
similar to the species described herein from southern Mexico. White diamond represents the type locality of E. franzi sp. nov. and 
white circle represents additional locality.
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who collected the type material and who helped collect an 
extensive sampling of the Eleutherodactylus specimens 
to be used in our succession of studies.

Discussion
In recent years, the subgenus Syrrhophus has received in-
creasing attention from researchers. With the description 
of the new species here, the number of the taxa in the sub-
genus Syrrhophus increases to 44, with two in Cuba and 
42 in mainland North America. Guerrero remains the most 
diverse State for the subgenus with 11 species occurring 
within its borders. The assignation of the novel species to 
the E. nitidus species group raises the number of species in 
that group to 16 (Grünwald et al. 2021; Devitt et al. 2023). 
This brings the west Mexican clades of the E. modestus 
species group (16 species) and the E. nitidus species group 
(16 species) to be equally diverse as currently understood. 
The east Mexican clade, the E. longipes group, currently 
is understood to contain nine species, although molecu-
lar results suggest that several undescribed species exist 
within this group as well (Hernández-Austria et al. 2022).

One of the most pressing questions regarding the tax-
onomy of these frogs is whether the subgenus Syrrhophus 
should be considered a genus. The genus Eleutherodactylus 
currently includes over 200 species distributed throughout 
North and Central America, including the Caribbean (Frost 
2020). Eleutherodactylus was once the largest genus of 
vertebrates, but Heinicke, Duellman and Hedges (2007) 
split it into multiple genera. Currently, five subgenera are 
recognised in Eleutherodactylus: Eleutherodactylus, Eu-
hyas Fitzinger, 1843, Pelorius Hedges, 1989, Schwartz-
ius Hedges, Duellman & Heinicke, 2008 and Syrrhophus. 
Each of these subgenera is monophyletic and can be 
defined morphologically. For an in-depth review of 
Eleutherodactylus, see Hedges, Duellman and Heinicke 
(2008). The distinction between a genus and subgenus is 
arbitrary and a solid case can be made for Syrrhophus to 
be recognised as its own genus. Syrrhophus is a monophy-
letic group that diverged from its closest relatives, mem-
bers of the subgenus Euhyas, over 20 million years ago 
(Heinicke et al. 2007). We suggest that a more detailed 
study of the macro-taxonomic relationships of these frogs 
should be performed and the current taxonomic status of 
the subgenera should be assessed in detail.

Conservation priorities

The species described herein has a very limited range, 
known only from near the type locality and restricted to 
one biogeographical formation as defined by Grünwald 
et al. (2015), namely the Central Mexican Transverse 
Range Pine-Oak Woodland (#44 on p. 409 in Grünwald 
et al. (2015).

Eleutherodactylus franzi is known from a karstic 
mountain range that has about 75 km2 of habitat at eleva-
tions sufficiently high enough to support populations. It 
has not been collected anywhere else and may be restrict-
ed to the immediate vicinity of the type locality (Fig. 7). 
Other saxicolous specialised species of Eleutherodactylus 
have similarly only been collected near the type lo-
cality, including E. erythrochomus, E. grunwaldi, 
E. manantlanensis, E. colimotl and E. saxatilis. Due to 
its limited distribution and potential endemism near the 
type locality, we propose this species be provisionally 
classified as Critically Endangered B1ab(iii), based on 
the IUCN Red List Criteria that its occurrence is less than 
100 km2, it occurs in only one threat-defined location and 
there is ongoing decline in the extent and quality of its 
habitat due to small-scale cattle ranching, illegal logging 
and varied agricultural practices.

The frog subgenus Syrrhophus is the fastest-growing 
group of frogs in Mexico, in terms of the number of new 
taxa being described. Despite the recently augmented 
interest in the group, we believe that the current diver-
sity may still be underestimated and might continue to 
increase in the coming years. Apart from collecting in 
regions currently under-sampled, like the mountains of 
Guerrero and Oaxaca, we suggest that it is important to 
re-examine specimens already housed in herpetological 
collections, as there are multiple errors in the identifica-
tion of specimens of Eleutherodactylus and un-identified 
new taxa may be hiding in collections.

Additionally, we believe that it is of great importance 
that future molecular studies include additional markers, 

Table 3. Advertisement call data of Eleutherodactylus franzi 
sp. nov. and the sympatric Eleutherodactylus humboldti.

Eleutherodactylus 
franzi sp. nov.

Eleutherodactylus 
humboldti

Individuals 4 3
Call type Pipe Pipe
Dominant frequency (kHz) 2.61 ± 0.04 2.89 ± 0.23
Call length (ms) 106.0 ± 5.2 256.8 ± 12.8
Call rate (/m) 6.88 ± 0 2.16 ± 1.73
Call rise time (ms) 63.64 ± 4.06 90.82 ± 45.37
Pulse Rate – 2.05 ± 0.62
Call Interval 13.03 ± 3.35 39.75 ± 14.77

Figure 7. Type locality of Eleutherodactylus franzi sp. nov., 
at El Cucharillo, Municipio de Ixcateopan de Cuauhtémoc, 
Guerrero, Mexico.
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as this allows for a much better understanding of the 
relationships within this group of frogs. Finally, our data 
suggest that it is time to revise the status of the subgenus 
Syrrhophus and to determine if it should be elevated to 
generic level.

Competing interests
The authors have declared that no competing interests exist.

Acknowledgements
First and foremost, we thank our field crew for their 
consistent and impressive efforts in the field, even 
under adverse conditions. We are extremely indebted 
to Raquel Austria-Hernández for her extensive help 
with the call analysis in this paper. We are equally in-
debted to María de los Ángeles Palma-Irizarry of the 
Secretaría de Medio Ambiente y Recursos Naturales 
(SEMARNAT) for providing collecting permits (SGPA/
DGVS/002288/18). We thank Dr. Ireri Suazo-Ortuño 
and Jonatan Torres-Pérez-Coeto from the Colección 
Herpetológica de la Universidad Michoacana for re-
ceiving and cataloguing the type material. Biencom 
Real Estate, Biodiversa A.C. and Herp.mx A.C. pro-
vided important funding for the fieldwork. We want to 
thank the community of Ixcateopan de Cuauhtémoc, 
who allowed us to collect frogs on their communal 
lands despite having shut down the entrances to their 
town due to the Covid-19 pandemic. We thank our chil-
dren Ámbar Lanomy, Ximena and Emilio for lending 
their parents time to conduct field research. Finally, we 
thank Dr. Ben Wielstra and two anonymous reviewers 
for their valuable revisions of this manuscript.

References
Bossuyt F, Milinkovitch MC (2000) Convergent adaptive radiations in 

Madagascan and Asian ranid frogs reveal covariation between larval 
and adult traits. Proceedings of the National Academy of Sciences, 
USA 97: 6585–6590. https://doi.org/10.1073/pnas.97.12.6585

The Cornell Lab of Ornithology, Center for Conservation Bioacous-
tics (2014) Raven Pro: Interactive Sound Analysis Software, Ver-
sion 1.5. The Cornell Lab of Ornithology, Ithaca, New York, USA. 
http://ravensoundsoftware.com/

Davis WB, Dixon JR (1955) Notes on Mexican toads of the genus 
Tomodactylus with the descriptions of two new species. Herpeto-
logica 11: 154–160.

Devitt TJ, Tseng K, Taylor-Adair M, Koganti S, Timugura A, 
Cannatella DC (2023) Two new species of Eleutherodactylus from 
western and central Mexico (Eleutherodactylus jamesdixoni sp. 
nov., Eleutherodactylus humboldti sp. nov.). PeerJ 11: e14985. 
https://doi.org/10.7717/peerj.14985

Dixon JR (1957a) Geographic variation and distribution of the genus 
Tomodactylus in Mexico. Texas Journal of Science 9: 379–409.

Dixon JR (1957b) Geographic variation and distribution of the ge-
nus Tomodactylus in Mexico. MS Thesis, Texas A&M University, 
College Station, Texas, USA.

Duellman WE (1954) The amphibians and reptiles of the Jorullo 
Volcano, Mexico. Occasional Papers of the Museum of Zoology, 
University of Michigan 560: 1–24.

Duellman WE (1958) A review of the frogs of the genus Syrrhophus 
in western Mexico. Occasional Papers of the Museum Zoology, 
University of Michigan 594: 1–15.

Duméril AMC, Bibron G (1841) Erpétologie Genérale ou Histoire 
Naturelle Complete des Reptiles. Volume 8. Librarie Encyclope-
dique de Roret, Paris, France, 659 pp.

Drummond AJ, Suchard MA, Xie D, Rambaut A (2012) Bayesian phy-
logenetics with BEAUti and the BEAST 1.7. Molecular Biology and 
Evolution 29: 1969–1973. https://doi.org/10.1093/molbev/mss075

Edgar RC (2004) MUSCLE: multiple sequence alignment with high ac-
curacy and high throughput. Nucleic Acids Research 32(5): 1792–
1797. https://doi.org/10.1093/nar/gkh340

Firschein IL (1954) Definition of some little-understood members of the 
leptodactylid genus Syrrhophus, with a description of a new species. 
Copeia 1954: 48–58. https://doi.org/10.2307/1440637

Frost DR (2020) Amphibian Species of the World: An Online Reference. 
Version 6.1. (13 August 2020) American Museum of Natural History, 
New York, New York, USA. http://research.amnh.org [Accessed 23 
November 2022]

Grünwald CI, Reyes-Velasco J, Franz-Chávez H, Morales-Flores KI, 
Ahumada-Carrillo IT, Jones JM, Boissinot S (2018) Six new spe-
cies of Eleutherodactylus (Anura: systematic relationships and the 
validity of related species. Mesoamerican Herpetology 5(1): 6–83.

Grünwald CI, Reyes-Velasco J, Franz-Chávez H, Morales-Flores KI, 
Ahumada-Carrillo IT, Rodriguez CM, Jones JM (2021) Two new 
species of Eleutherodactylus (Anura: Eleutherodactylidae) from 
Southern Mexico, with comments on the taxonomy of related spe-
cies and their advertisement calls. Amphibian & Reptile Conserva-
tion 15(1) 1–35.

Hedges SB, Duellman WE, Heinicke MP (2008) New World direct-de-
veloping frogs (Anura: Terrarana); molecular phylogeny, classifica-
tion, biogeography, and conservation. Zootaxa 1737: 1–182.

Heinicke MP, Duellman WE, Hedges SB (2007) Major Caribbean and 
Central American frog faunas originated by ancient oceanic disper-
sal. Proceedings of the National Academy of Sciences of the Unit-
ed States of America 104: 10092–10097. https://doi.org/10.1073/
pnas.0611051104

Hernández-Austria R, García-Vázquez UO, Grünwald CI, Parra-Olea 
G (2022) Molecular phylogeny of the subgenus Syrrhophus 
(Amphibia: Anura: Eleutherodactylidae), with the description of a 
new species from Eastern Mexico. Systematics and Biodiversity: 
20(1): 1–20. https://doi.org/10.1080/14772000.2021.2014597

Hoyt DL (1965) A new frog of the genus Tomodactylus from Oaxa-
ca, México. Journal of the Ohio Herpetological Society 5: 19–22. 
https://doi.org/10.2307/1562676

Kumar S, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: mo-
lecular evolutionary genetics analysis across computing platforms. 
Molecular Biology and Evolution 35(6): 1547–1549. https://doi.
org/10.1093/molbev/msy096

Lanfear RB, Calcott S, Ho Y, Guindon S (2012) Partitionfinder: combined 
selection of partitioning schemes and substitution models for phylo-
genetic analyses. Molecular Biology and Evolution 29: 1695–1701.

https://doi.org/10.1073/pnas.97.12.6585
http://ravensoundsoftware.com/
https://doi.org/10.7717/peerj.14985
https://doi.org/10.1093/molbev/mss075
https://doi.org/10.1093/nar/gkh340
https://doi.org/10.2307/1440637
http://research.amnh.org
https://doi.org/10.1073/pnas.0611051104
https://doi.org/10.1073/pnas.0611051104
https://doi.org/10.1080/14772000.2021.2014597
https://doi.org/10.2307/1562676
https://doi.org/10.1093/molbev/msy096
https://doi.org/10.1093/molbev/msy096


Herpetozoa 36: 95–111 (2023)

herpetozoa.pensoft.net

109

Lynch JD (1970) A taxonomic revision of the leptodactylid frog genus 
Syrrhophus Cope. University of Kansas Publications, Museum of 
Natural History 20: 1–45. https://doi.org/10.5962/bhl.part.2809

Lynch JD, Duellman WE (1997) Frogs of the genus Eleutherodactylus 
(Leptodactylidae) in western Ecuador: systematics, ecology, and bio-
geography. Museum of Natural History, University of Kansas, Law-
rence, Kansas, USA, 1–252. https://doi.org/10.5962/bhl.title.7951

Miller MA, Pfeiffer W, Schwartz T (2010) Creating the CIPRES Sci-
ence Gateway for inference of large phylogenetic trees. Gateway 
Computing Environments Workshop (GCE), 2010. IEEE, 1–8. 
https://doi.org/10.1109/GCE.2010.5676129

Palacios-Aguilar R, Santos-Bibiano R (2020) A new species of di-
rect-developing frog of the genus Eleutherodactylus (Anura: Eleu-
therodactylidae) from the Pacific lowlands of Guerrero, Mexico. 
Zootaxa 4750: 250–260. https://doi.org/10.11646/zootaxa.4750.2.8

Peters WCH (1870) Über mexicanische Amphibien, welche Hr. Berkenbus-
ch in Puebla auf Veranlassung des Hr. Legationsrather von Schlözer dem 
zoologischen Museum zugesandt hat. Monatsberichte der Königlichen 
Preussische Akademie des Wissenschaften zu Berlin 1869: 874–881.

Reyes-Velasco J, Ahumada-Carrillo IT, Burkhardt T, Devitt TJ (2015) 
Two new species of Eleutherodactylus (subgenus Syrrhophus) from 
western Mexico. Zootaxa 3914: 301–317. https://doi.org/10.11646/
zootaxa.3914.3.4

Rambaut A, Suchard MA, Xie D, Drummond AJ (2014) Tracer v1.6. 
http://beast.bio.ed.ac.uk/Tracer.

Ronquist F, Teslenko M, van der Mark P, Ayres DL, Darling A, Hohna S, 
Larget B, Liu L, Suchard MA, Huelsenbeck JP (2012) MrBayes 3.2: 
efficient Bayesian phylogenetic inference and model choice across 
a large model space. Systematic Biology 61: 539–542. https://doi.
org/10.1093/sysbio/sys029

Savage JM (2002) The Amphibians and Reptiles of Costa Rica. Univer-
sity of Chicago Press. Chicago, Illinois, USA.

Taylor EH (1940) A new Syrrhophus from Guerrero, Mexico. Proceed-
ings of the Biological Society of Washington 53: 95–98. https://doi.
org/10.2307/1438582

Taylor EH (1943) Herpetological novelties from Mexico. University of 
Kansas Science Bulletin 29: 343–361.

Taylor EH, Smith HM (1945) Summary of the collections of amphib-
ians made in Mexico under the Walter Rathbone Bacon traveling 
scholarship. Proceedings of the United States National Museum 95: 
521–613. https://doi.org/10.5479/si.00963801.95-3185.521

Zhang P, Liang D, Mao RL, Hillis D, Wake D, Cannatella D (2013) 
Efficient sequencing of anuran mtDNAs and a mitogenomic explo-
ration of the phylogeny and evolution of frogs. Molecular Biology 
and Evolution 30: 1899–1915. https://doi.org/10.1093/molbev/
mst091

Appendix 1
Specimens examined

Eleutherodactylus albolabris (n = 20): MEXICO: Guer-
rero: MZFC 33025–33030 (CIG 00327–00332), 
33082–33085 (CIG 00390– 00393), MZFC 33108–
33109 (CIG 00441–00442), MZFC 33230 (CIG 
00668), MZFC 33300–33301 (CIG 00903–00904), 
MZFC 33323 (CIG 00953), MZFC 33325–33326 
(CIG 00955–00956), JAC 25586, 25642.

Eleutherodactylus. angustidigitorum (n = 20): MEXICO: 
Jalisco: MZFC 33127–33130 (CIG 00476–00479), 
MZFC 33224–33225 (CIG 00662–00663), MZFC 
33386–33388 (CIG 00991–00993), JAC 24912; Mi-
choacán: MZFC 33015–33017 (CIG 00316– 00318), 
MZFC 33065–33070 (CIG 00373–00378), JAC 26977.

Eleutherodactylus campi (n = 13): MEXICO: Nuevo 
León: MZFC 33195–33198 (CIG 00606–00609); 
UNITED STATES: Texas: JHM 1390–1394.

Eleutherodactylus colimotl (n = 20): MEXICO: Colima: 
MZFC 29282 (CIG 00468), MZFC 33115–33120 
(CIG 00462–00467), MZFC 33237–33239 (CIG 
00682–00684), MZFC 33299 (CIG 00901), MZFC 
33329–3330 (CIG 00960–00961), JAC 30498– 
30499, 30631; Michoacán: MZFC 33036 (CIG 
00340), JAC 23999–24001.

Eleutherodactylus cystignathoides (n = 6): MEXICO: 
Veracruz: MZFC 33351–33353 (CIG 01163–01165), 
MZFC 33354 (CIG 01170), JAC 30000–30001.

Eleutherodactylus dennisi (n = 13): MEXICO: Tamauli-
pas: MZFC 33255–33261 (CIG 00822–00828), UTA 
59516–59521.

Eleutherodactylus dilatus (n = 19): MEXICO: Guerrero: 
MZFC 33089–33094 (CIG 00405–00410), MZFC 
33097 (CIG 00428), MZFC 33231 (CIG 00669), 
UTA 4017–4020, 4023–4024, 5269, 5276–5279.

Eleutherodactylus erendirae (n = 25): MEXICO: Jalis-
co: MZFC 33000–33008 (CIG 00300–00309), 
MZFC 33226–33229 (CIG 00664–00667), MZFC 
33232 (CIG 00673), MZFC 33234–33235 (CIG 
00679–00681); Michoacán: MZFC 29274, 33019– 
33024 (CIG 00319–00325).

Eleutherodactylus erythrochomus (n = 2): MEXICO: 
Guerrero: INIRENA 2923–24 (CIG 01922–01923).

Eleutherodactylus franzi sp. nov. (n = 15): MEXICO: 
Guerrero: INIRENA 2895–98, 2900–2910 (CIG 
01716–01729, 01731).

Eleutherodactylus floresvillelai (n = 12): MEXICO: Mi-
choacán: MZFC 33053–33064 (CIG 00361–00372).

Eleutherodactylus grandis (n = 1): MEXICO: Ciudad de 
Mexico: UTA 56845.

Eleutherodactylus grunwaldi (n = 12): MEXICO: Co-
lima: MZFC 27467–27475, MZFC 27484, MZFC 
33298 (CIG 00898); JRV 00230.

Eleutherodactylus guttilatus (n = 10): MEXICO: Gua-
najuato: MZFC 33367–33369 (CIG 01248–01250); 
San Luis Potosí: MZFC 33200–33206 (CIG 00619–
00625).

Eleutherodactylus humboldti (n = 17): MEXICO: Esta-
do de México: INIRENA 2911 –2916 (CIG 01703, 
01702, 01704–01710); Guerrero: INIRENA 2899, 
2920–2922 (, 01730, CIG 01713–01715); CIG 
00962–00965.
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Eleutherodactylus interorbitalis (n = 7): MEXICO: 
Sinaloa: MZFC 33186–33187 (CIG 00584–00585), 
MZFC 33190–33194 (CIG 00600–00604).

Eleutherodactylus jaliscoensis (n = 15): MEXICO: 
Jalisco: MZFC 33131–33141 (CIG 00480–00490), 
MZFC 33274–33276 (CIG 00861–00863), MZFC 
33280 (CIG 00876).

Eleutherodactylus jamesdixoni (n = 14): MEXICO: 
Jalisco: MZFC 33010–33014 (CIG 00310–00314), 
MZFC 33034–33035 (CIG 00336–00337), MZFC 
33110 (CIG 00457), MZFC 33273 (CIG 00860), 
JAC 28612; Nayarit: MZFC 33211 (CIG 00649), 
MZFC 33240–33242 (CIG 00685–00687).

Eleutherodactylus leprus (n = 7): MEXICO: Veracruz: 
MZFC 33345–33350 (CIG 01139–01144), CIG 
01270.

Eleutherodactylus longipes (n = 3): MEXICO: Nuevo 
León: MZFC 33199 (CIG 00611); Querétaro: UTA 
59421–59422.

Eleutherodactylus maculabialis (n = 27): MEXICO: 
Guerrero: MZFC 33307–33319 (CIG 00916–00923, 
00940–00941, 00945–00947), MZFC 33321 (CIG 
00949), MZFC 33323 (CIG 00953), CIG 01484–
01485, 01501, JAC 25643–25646.

Eleutherodactylus marnocki (n = 3): USA: Texas: JHM 
1427–1429.

Eleutherodactylus manantlanensis (n = 14): MEXICO: 
Colima: MZFC 33372–33377 (CIG 00530–00535), 
MZFC 33379–33381 (CIG 00646–00648), MZFC 
33292–33296 (CIG 00892–00896).

Eleutherodactylus maurus (n = 19): MEXICO: Esta-
do de México: MZFC 33071–33076 (CIG 00379–
00384), MZFC 33355 (CIG 01174); Morelos: MZFC 
33077–33080 (CIG 00385–00388), INIRENA 2925 
–30 (CIG 01733–01737, 01742).

Eleutherodactylus modestus (n = 34): MEXICO: Co-
lima: MZFC 26888–26889, MZFC 33263–33270 
(CIG 00850–00857), MZFC 33291 (CIG 00891), 
MZFC 33297 (CIG 00897); Jalisco: MZFC 33144–
33149 (CIG 00493–00498), MZFC 33150–33154 
(CIG 00505–00509), MZFC 33161 (CIG 00522), 
MZFC 33183–33185 (CIG 00570–00572), MZFC 
33217–33223 (00655–00661).

Eleutherodactylus nebulosus (n = 6): MEXICO: Chi-
apas: MZFC 33361–33366 (CIG 01236–01241).

Eleutherodactylus nietoi (n = 13): MEXICO: Micho-
acán: MZFC 33121 (CIG 00299), MZFC 33042–
33045 (CIG 00346–00349), MZFC 33050–33052 
(CIG 00355–00357), MZFC 33336–33337 (CIG 
00974–00975), MZFC 33342–33343 (CIG 00983– 
00984), MZFC 33344 (CIG 00994).

Eleutherodactylus nitidus (n = 31): MEXICO: Estado de 
México: JAC 27237; Guerrero: MZFC 33096–33097 
(CIG 00411–00412), MZFC 33104–33105 (CIG 
00437–00438), JAC 25815; Morelos: MZFC 33081 
(CIG 00389); Oaxaca: MZFC 33357–33358 (CIG 
01211–01212); Puebla: MZFC 33356 (CIG 01181), 
JAC 27256–27276.

Eleutherodactylus orarius (n = 13): MEXICO: Colima: 
MZFC 26890, MZFC 33262 (CIG 00849); Micho-
acán: MZFC 33037 (CIG 00341), MZFC 33335 
(CIG 00973), JAC 24020, 25526, 25563–25564, 
29107, 30500–30501, 30517, 30625.

Eleutherodactylus pallidus (n = 13): MEXICO: Jalisco: 
MZFC 33271–33272 (CIG 00858–00859); Nayarit: 
MZFC 33189 (CIG 00588), MZFC 33212–33216 
(CIG 00650–00654), MZFC 33243–33245 (CIG 
00688–00690), MZFC 33018 (CIG 00995); Sinaloa: 
MZFC 33188 (CIG 00586).

Eleutherodactylus petersi (n = 11): MEXICO: Guerre-
ro: MZFC 33034–33035 (CIG 00336–00337); JAC 
25219, 25265–25266, 25299; Jalisco: MZFC 33010–
33014 (CIG 00310–00314), MZFC 33034–33035 
(CIG 00336–00337), MZFC 33110 (CIG 00457), 
MZFC 33273 (CIG 00860), JAC 28612; Michoacán: 
MZFC 33382–33385 (CIG 00675–00677), JAC 
26947; Nayarit: MZFC 33211 (CIG 00649), MZFC 
33240–33242 (CIG 00685–00687).

Eleutherodactylus. pipilans (n = 15): MEXICO: Guer-
rero: MZFC 33086–33088 (CIG 00396–00398), 
MZFC 33106–33107 (CIG 00439–00440), MZFC 
33322 (CIG 00952), CIG 1465; Oaxaca: MZFC 
33210 (CIG 00645), JAC 24283, 25809–25811.

Eleutherodactylus rubrimaculatus (n = 3): MEXICO: 
Chiapas: MZFC 33249–33251 (CIG 00753, 00755–
00756),

Eleutherodactylus rufescens (n = 40): MEXICO: Jalis-
co: MZFC 33122–33126 (CIG 00471–00475), 
MZFC 33162–33164 (CIG 00527–00529), MZFC 
33165–33174 (CIG 00544–00553), MZFC 33385 
(CIG 00678); Michoacán: MZFC 33038–33041 (CIG 
00342–00345), MZFC 33046–33049 (CIG 00350–
00353), MZFC 33175–33182 (CIG 00559–00566), 
MZFC 33233 (CIG 00674), MZFC 33338 (CIG 
00976), MZFC 33339–33341 (CIG 00980–00982).

Eleutherodactylus saxatilis (n = 4): MEXICO: Sinaloa: 
MZFC 26893, 26896, 26898–26899.

Eleutherodactylus sentinelus (n = 8): MEXICO: Guer-
rero: MZFC 33031–33033 (CIG 00333–00335), 
MZFC 33302– 33306 (CIG 00907–00913).

Eleutherodactylus syristes (n = 21): MEXICO: Guerre-
ro: ANMO 2999; MZFC 33098–33103 (CIG 00431–
00436), MZFC 33324 (CIG 00954), MZFC 33327–
33328 (CIG 00957–00958) JAC 25701–25703; 
Oaxaca: MZFC 33207–33208 (CIG 00627–00628), 
MZFC 33209 (CIG 00644), 33378 (CIG00643), 
MZFC 33246–33247 (CIG 00713–00714), MZFC 
33359–33360 (CIG 01232– 01233).

Eleutherodactylus teretistes (n = 5): MEXICO: Jalisco: 
MZFC 33142–33143 (CIG 00491–00492), MZFC 
33277–33279 (CIG 00864–00866).

Eleutherodactylus verrucipes (n = 3): MEXICO: Tam-
aulipas: MZFC 33253–33254 (CIG 00813–00814); 
Querétaro: CIG 01273.

Eleutherodactylus wixarika (n = 3): MEXICO: Jalisco: 
MZFC 27477–27479.
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Appendix 2
Table A1. Genetic accession numbers.

Field 
number

Organism Museum 
number

Locality GenBank 
number

CIG-00953 E. albolabris MZFC-33323 Mexico: Guerrero MG856956
JAC-25642 E. albolabris UTA-61578 Mexico: Guerrero MT872448
CIG-00392 E. albolabris MZFC-33084 Mexico: Guerrero MT872468
CIG-00441 E. albolabris MZFC-33108 Mexico: Guerrero MT872476
CIG-00331 E. albolabris MZFC-33029 Mexico: Guerrero MT872482
CIG-00332 E. albolabris MZFC-33030 Mexico: Guerrero MT872483
CIG-00477 E. angustidigitorum – Mexico: Jalisco MG856963
CIG-00479 E. angustidigitorum – Mexico: Jalisco MG856964
CIG-00407 E. dilatus MZFC33091 Mexico: Guerrero MG856973
CIG-00408 E. dilatus MZFC33092 Mexico: Guerrero MG856974
CIG-00070 E. dilatus – Mexico: Guerrero OP895113
EU186711 E. erythrochomus MZFC 16254 Mexico: Guerrero EU186711
RPA-0183 E. erythrochomus – Mexico: Guerrero MZ203201
RPA-0185 E. erythrochomus – Mexico: Guerrero MZ203202
CIG-01716 E. franzi sp. nov. INIRENA-2901 Mexico: Guerrero OP888987
CIG-01717 E. franzi sp. nov. INIRENA-2902 Mexico: Guerrero OP888988
CIG-01729 E. franzi sp. nov. INIRENA-2897 Mexico: Guerrero OP888989
CIG-01248 E. guttilatus – Mexico: Guajuato OP895114
CIG-01249 E. guttilatus – Mexico: Guajuato OP895115
CIG-01702 E. humboldti. INIRENA-2912 Mexico: Mexico OP888990
CIG-01703 E. humboldti. INIRENA-2913 Mexico: Mexico OP888991
CIG-01713 E. humboldti INIRENA-2920 Mexico: Guerrero OP888992
CIG-01730 E. humboldti INIRENA-2899 Mexico: Guerrero OP888993
GP-2422 E. humboldti – Mexico: Mexico OP888994
GP-2423 E. humboldti – Mexico: Mexico OP888995
RHA-0006 E. humboldti. – Mexico: Mexico OP888996
RHA-0007 E. humboldti – Mexico: Mexico OP888997
CIG-00649 E. jamesdixoni MZFC-33211 Mexico: Nayarit MT872469
CIG-00687 E. jamesdixoni – Mexico: Nayarit MG857035
CIG-00686 E. jamesdixoni – Mexico: Nayarit OP895111
CIG-00860 E. jamesdixoni – Mexico: Jalisco OP895112
CIG-00921 E. maculabialis MZFC-33312 Mexico: Guerrero MT872460
CIG-00923 E. maculabialis MZFC-33314 Mexico: Guerrero MT872461
CIG-00940 E. maculabialis MZFC-33315 Mexico: Guerrero MT872462
CIG-00941 E. maculabialis MZFC-33316 Mexico: Guerrero MT872463
CIG-00946 E. maculabialis MZFC-33318 Mexico: Guerrero MT872464
CIG-00947 E. maculabialis MZFC-33319 Mexico: Guerrero MT872465
CIG-00893 E. manantlanensis MZFC-33293 Mexico: Colima MG857007
CIG-00388 E. maurus MZFC-33080 Mexico: Morelos MG857010
CIG-00380 E. maurus MZFC-33072 Mexico: Mexico MG857011
CIG-00382 E. maurus MZFC-33074 Mexico: Mexico MT872478
CIG-00385 E. maurus MZFC-33077 Mexico: Morelos MT872479
CIG-0-387 E. maurus MZFC-33079 Mexico: Morelos MT872480

Field 
number

Organism Museum 
number

Locality GenBank 
number

CIG-01733 E. maurus INIRENA-2925 Mexico: Morelos OP888998
CIG-01734 E. maurus INIRENA-2926 Mexico: Morelos OP888999
CIG-00857 E. modestus MZFC33270 Mexico: Colima MG857021
CIG-00891 E. modestus – Mexico: Colima MG857012
CIG-00753 E. nebulosus MZFC-33249 Mexico: Chiapas MG857056
CIG-00755 E. nebulosus MZFC-33250 Mexico: Chiapas MG857057
CIG-01237 E. nebulosus MZFC-33362 Mexico: Chiapas MT872429
CIG-01238 E. nebulosus MZFC-33363 Mexico: Chiapas MT872430
CIG-01240 E. nebulosus MZFC-33365 Mexico: Chiapas MT872431
CIG-01241 E. nebulosus MZFC-33366 Mexico: Chiapas MT872432
EU186712 E. nitidus AMCC-118239 Mexico: Puebla EU186712
CIG-00715 E. nitidus MZFC-33248 Mexico: Oaxaca MG857030
CIG-00412 E. nitidus MZFC-33096 Mexico: Guerrero MG857031
CIG-00336 E. nitidus MZFC-33034 Mexico: Guerrero MG857032
CIG-00311 E. nitidus MZFC-33011 Mexico: Jalisco MG857033
JAC-25815 E. nitidus UTA-61584 Mexico: Guerrero MT872459
CIG-00341 E. orarius MZFC-33037 Mexico: 

Michoacán
MG857041

CIG-00460 E. orarius MZFC-33113 Mexico: Colima MG857042
JAC-24020 E. orarius UTA-59508 Mexico: 

Michoacán
MT872434

JAC-25343 E. orarius UTA-62402 Mexico: 
Michoacán

MT872442

JAC-25344 E. orarius UTA-62403 Mexico: 
Michoacán

MT872443

CIG-00458 E. orarius MZFC-33111 Mexico: Colima MT872477
JAC-25392 E. orarius – Mexico: 

Michoacan
OP895116

CIG-00337 E. petersi MZFC-33035 Mexico: Guerrero MT872473
CIG-00310 E. petersi MZFC-33010 Mexico: Jalisco MT872487
CIG-00396 E. pipilans MZFC-33086 Mexico: Guerrero MG857054
CIG-00398 E. pipilans MZFC-33088 Mexico: Guerrero MG857055
CIG-00440 E. pipilans MZFC-33107 Mexico: Guerrero MT872475
JAC-31539 E. pipilans – Mexico: Oaxaca OP895117
JAC-31540 E. pipilans – Mexico: Oaxaca OP895118
CIG-00334 E. sentinelus MZFC-33032 Mexico: Guerrero MT872485
CIG-00335 E. sentinelus MZFC-33033 Mexico: Guerrero MT872486
CIG-00333 E. sentinelus MZFC-33031 Mexico: Guerrero MT872484
CIG-00954 E. syristes MZFC-33324 Mexico: Guerrero MG857070
CIG-00714 E. syristes MZFC-33247 Mexico: Oaxaca MG857072
CIG-00628 E. syristes MZFC-33208 Mexico: Oaxaca MG857073
CIG-00627 E. syristes MZFC-33207 Mexico: Oaxaca MT872467
CIG-00431 E. syristes MZFC-33098 Mexico: Guerrero MT872471
CIG-00434 E. syristes MZFC-33101 Mexico: Guerrero MT872472

http://www.ncbi.nlm.nih.gov/nuccore/MG856956
http://www.ncbi.nlm.nih.gov/nuccore/MT872448
http://www.ncbi.nlm.nih.gov/nuccore/MT872468
http://www.ncbi.nlm.nih.gov/nuccore/MT872476
http://www.ncbi.nlm.nih.gov/nuccore/MT872482
http://www.ncbi.nlm.nih.gov/nuccore/MT872483
http://www.ncbi.nlm.nih.gov/nuccore/MG856963
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