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Abstract

The Neotropical microhylid genus Synapturanus was represented by only three species for almost five decades and 
remains poorly known. Recently two new species were described from the Eastern Guyana Shield, one from Peru, and 
one from Brazil. We describe three new species related to the S. rabus species complex with known distribution only in 
western Amazonia, Colombia. The S. rabus complex consists of the smallest species in the genus; one of the new species 
is slightly larger than S. rabus and we describe its full osteology; the other two new species are smaller than S. rabus. We 
also described the call and larvae of one of the new species. We provide an updated diagnosis and review the available 
molecular and phenotypic data for the genus.
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Introduction

The family Microhylidae currently consist of 12 recognized subfamilies, three of which are found in the New World: 
the monotypic Adelastinae, Gastrophryninae (i.e., the largest neotropical radiation with 81 currently described spe-
cies), and Otophryninae with six known species (Frost, 2021). Diversity of Otophryninae remains poorly known and 
the subfamily currently consists of two widely distributed and morphologically distinct genera in larval and adult 
morphology; Otophryne Boulenger, 1900 and Synapturanus Carvalho, 1954. Both genera remained poorly studied 
because specimens are not common in collections. Recently, an integrative analysis of genetic, acoustic, and mor-
phometric data, significantly increased the account of species of these two genera and described three new species 
of Synapturanus (Fouquet et al.. 2021a,b).

Historically, the placement and relationships of Synapturanus has been controversial; it was considered closely 
related to Elachistocleis and Myersiella (Carvalho 1954), basal to Microhylidae (Frost et al.., 2006), closely related 
to Scaphiophryninae (Van Bocxlaer et al.. 2006), associated with Asterophryninae (van der Meijden et al.. 2007) 
and as the sister taxon to Otophryne in the Otophryninae (Pyron and Wiens, 2011, de Sá et al.. 2012, Fouquet et al.. 
2021a). Several more recent studies, including those based on phylogenomic evidence, have recovered a Neotropi-
cal clade consisting of Otophryninae and Gastrophryninae (Feng et al.. 2017; Tu et al.. 2018; Streicher et al.. 2020; 
Hime et al.. 2020). 

The nomenclatural history of Synapturanus is characterized by extensive confusion with that of the current ge-
nus Myersiella. Parker (1934) differentiated the two genera based on external traits; subsequently, Carvalho (1954) 
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designated the type species and recognized the two genera based on osteological characters. However, Nelson and 
Lescure (1975) reviewed the two genera and noted that osteological data did not match the corresponding taxa and 
provided a osteological diagnosis for each genus. Previous work provided the following combination of diagnostic 
characters for Synapturanus: prevomer divided, posterior part absent; ethmoid fused to parasphenoid; no palatine; 
premaxillary without medial notch; quadratojugal reduced and not in contact with maxilla; vertebral column dipla-
siocoelous; clavicles and procoracoids absent; urostyle with well-developed transverse processes; terminal phalan-
ges pointed; fingers and toes with disk-like expansions, subarticular tubercles absent; toes without webbing; snout 
acuminate, elongate, projecting beyond the lower jaw (Carvalho, 1954; Pyburn, 1975; Nelson and Lescure, 1975, 
see discussion). 

Synapturanus currently consists of seven described species: Synapturanus mirandariberoi Nelson and Lescure, 
1975, S. salseri Pyburn, 1975, S. rabus Pyburn, 1977, S. zombie Fouquet et al.. 2021b, S. mesomorphus Fouquet et 
al.. 2021b, S. ajuricaba Fouquet et al.., 2021b, and S. danta Chávez et al.. 2022. Speciation in the genus seems to 
occur through allopatric speciation where rivers may be barriers for microhylids and small distributions are prob-
ably associated with low dispersal ability and ecological requirements of the genus Synapturanus (de Sá et al.., 
2019; Fouquet et al.., 2021a). Synapturanus rabus is the smallest species in the genus and the S. rabus complex 
consists of a cluster of cryptic species. 

Herein, we describe three additional species of the Synapturanus rabus species complex based on genetic, mor-
phometric, and morphological data. The complete osteology is described for one of the new species and compare it 
with the osteology of other species in the genus.

Materials and methods

Morphological methodology. Specimens, tissues, and comparative material used herein are deposited in the am-
phibian collection of the Instituto Amazónico de Investigaciones Científicas—SINCHI, Bogotá, Instituto de Cien-
cias Naturales de la Universidad Nacional de Colombia, Bogotá, and Instituto Alexander von Humboldt, Villa 
de Leyva, Colombia. We also examined specimens deposited at the American Museum of Natural History, the 
Amphibian Collection of the University of Texas in Arlington, and the National Museum of Natural History, Smith-
sonian (including the Holotype of Synapturanus rabus USNM 199674). List of examined materials is provided in 
Appendix 1. Acronyms and morphometric data are provided in Appendix 2 and samples, localities, and Genbank 
accession numbers use in the analyses are given in Appendix 3. Specimens used in the manuscript are from: SIN-
CHI-A: Colección Anfibios Instituto Amazónico de Investigaciones Científicas (SINCHI), Bogotá, Colombia; ICN: 
Instituto de Ciencias Naturales de la Universidad Nacional de Colombia; IAvH: Instituto Alexander von Humboldt, 
Colombia; AMNH-A: American Museum of Natural History; UTA-A: Amphibian collection of the University of 
Texas in Arlington. In addition, voucher material has the following collector code: MOM: Mariela Osorno Muñoz; 
JARM: Julián Andrés Roja Morales; JDL: John D. Lynch; SNC-H: Filed number of material deposited at SINCHI. 

The following measurements were taken with a digital caliper under a stereo microscope to the nearest 0.05 
mm: SVL (snout–vent length); HL (head length; from snout to angle of the jaw); HW (head width; between the 
angle of jaws); ED (eye diameter; between anterior and posterior corner of the eye); IOD (inter–orbital distance; 
minimum distance between eyelids); END (eye–nostril distance; from the anterior corner of the eye to the posterior 
margin of nostril); ESD (eye–snout distance, from the anterior corner of the eye to the tip of the snout); SL (snout 
length from the anterior edge of the upper jaw to the tip of the snout), SW (snout width where the upper jaw meets 
the lower jaw), TD (tympanum diameter), TBL (tibia length; from the outer edge of the flexed knee to the heel). Fin-
gers and toes are numbered and abbreviated as follows: Fingers I–IV, Toes I–V. Measurements are given in Tables 
1 and 2, where means are reported as ± one standard error of the mean; raw data are given in Appendix 2. Acoustic 
parameters of advertisement calls given in Table 3. 

Morphometric analysis. Principal Component Analysis (PCA) based on a covariance matrix was used to as-
sess the morphometric differentiation among adult individuals (Appendix 4a and 4b). The species of Synapturanus 
currently known as closely related to S. rabus and the three new species collected in the Colombian Amazon (i.e., 
Synapturanus sp. “Caquetá”, Synapturanus sp. “Amazonas”, and Synapturanus sp. “Jirijirimo”) were included in 
the analysis. To remove the effect of body size, we use the residuals of the linear regressions between SVL and the 
morphometric variables to generate a PCA. Overall, these analyses discriminate and visualize species groupings in 
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multidimensional space and the absence of overlap indicates morphometric discrimination among groups. The mea-
surements included in the analysis were: SVL, HL, HW, IO, END, ED, and TBL; measurements of S. ajuricaba, S. 
mesomorphus, and S. zombie were extracted from Fouquet et al.. (2021b). All analyses were performed using PAST 
4.06b (Hammer et al., 2001).

Osteological analyses. Osteological observations were performed using cleared and stained for bone and car-
tilage (Dingerkus and Uhler, 1977) and we produced μCT scans from fluid-preserved museum specimens. These 
methodologies allow us to corroborate characters included in the diagnosis of the genus Synapturanus (Nelson 
and Lescure, 1975) and identify additional diagnostic characters. Two adult males of Synapturanus sp. “Caquetá” 
(SINCHI-A 2679, SINCHI-A 842) and an adult female of Synapturanus sp. “Jirijirimo” (ICN 56893) were cleared 
and stained for bone and cartilage (Dingerkus and Uhler, 1977). We describe the osteology of Synapturanus sp. 
“Caquetá” and compare it with that of Synapturanus sp. “Jirijirimo”, S. rabus (type specimens AMNH A92969), S. 
mirandariberoi (AMNH A909350, AMNH A90936), and with a specimen tentatively assigned to S. salseri (AMNH 
A118800). 

For the three previously known species, we produced μCT scans from fluid-preserved museum specimens us-
ing a Phoenix v|tome|x M (GE’s Measurement & Control business, Boston, USA) at the University of Florida’s 
Nanoscale Research Facility. The scanner settings were as follows: S. rabus (AMNH A92969), 70 kV, 200 mA, 
18.56 µm voxel resolution; S. salseri (AMNH A118800), 75 kV, 200 mA, 23.66 µm voxel; and S. mirandaribeiroi 
(AMNH A909350), 70 kV, 300 mA, 24.21µm voxel resolution. The raw x-ray data were processed in GE’s propri-
etary Datos|x Software v.2.3 to produce tomogram stacks which were then read into VG StudioMax v.3.4 (Volume 
Graphics, Heidelberg, Germany) where the skeletal elements were segmented and then exported as image files. 
Final figures were assembled in Photoshop CS6 (CS6, Adobe).

Molecular Analysis. The molecular analysis included all 16S sequences available for Synapturanus in Gen-
bank at the time of submission of the manuscript. We included sequences of S. salseri and S. rabus collected close 
to their type localities, and sequences of Synapturanus collected in Amazonia, but distant from the localities of the 
described species from Vaupés (Pyburn 1975, 1976). We preliminary label these specimens based on the geographic 
area they were collected, i.e., Synapturanus sp. “Caqueta”, Synapturanus sp. “Amazonas”, and Synapturanus sp. 
“Jirijirimo”. 

Total genomic DNA was extracted from ethanol preserved muscle or liver tissues using standard Qiagen DNeasy 
kit (Valencia, California, USA). Primers used in amplification were standard primers used in amphibians (16SAr 
5’-CGCCTGTTTACCAAAAACAT-3’ and 16sBr 5’-CTCCGGTCTGAACTCAGATCACGTAG-3’) under the fol-
lowing thermal protocol: initial denaturation at 94°C for 2 min followed by 34 cycles of 94°C for 1 min, 58°C for 
1 min, and 72°C for 1 min 30 s. Amplified segments were purified by heating samples at 80°C for 15 min using 
USB ExoSap-IT (US78201, Amersham Biosciences, Piscataway, New Jersey, USA) and sequenced (in both primer 
directions) by Eurofins Genomics (www.eurofinsgenomics.com, Louisville, KY, USA;). Resulting chromatograms 
were visualized, aligned, and cleaned using Sequencher 5.1 (Gene Codes Corp., Ann Arbor, Michigan, USA). Each 
sequence was searched against NCBI database using BLAST (Basic Local Alignment Search Tool, http://blast.ncbi.
nlm.nih.gov/Blast.cgi; Altschul et al.., 1990) to eliminate potential contamination. Sequence alignment for each 
locus was initially produced in SATé-II (Liu et al.., 2012) and subsequently examined visually to identify potential 
problematic areas. We estimated p-uncorrected genetic distances using MEGA 11 (Tamura et al.., 2021).

Phylogenetic Analyses. We used IQ-TREE (Nguyen et al.. 2015) to generate the molecular phylogeny of Syn-
apturanus using the 16S alignment. The best-fit substitution model was chosen using ModelFinder (Kalyaanamoor-
thy et al.. 2017). Support values were estimated using the Shimodaira-Hasegawa-like approximate likelihood ratio 
test (SH-alrt; Guindon et al.. 2010) and the Ultrafast Bootstrap approximation (UFBoot; Hoang et al.. 2018) with 
ten thousand replicates. Values above 90% are considered good support for the evolutionary relationships. In the 
phylogenetic analysis we included O. robusta and O. steyermarki as outgroups and we used Adelastes hylonomos to 
root the Otophryninae phylogeny following de Sá et al.. (2012) and Streicher et al.. (2020). We ran 10 phylogenetic 
analyses in IQTREE on the high performance computer cluster Spydur at the University of Richmond, VA and chose 
the phylogenetic tree with highest likelihood score. The resulting tree was visualized in FigTree v1.4.4 (Rambaut 
2014). 

Molecular data generated in this manuscript is deposited in Genbank and accession numbers for specimens in-
cluded in the phylogenetic analyses are provided in Appendix 3. In addition, the final 16S alignment and Maximum 
Likelihood tree are deposit in Zenodo (10.5281/zenodo.7646925).
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Results 

The phylogenetic analysis recovered three distinct clades (Fig. 1, Appendix 5). One clade consists of two unde-
scribed putative species labeled Synapturanus sp. “Iça1” and Synapturanus sp. “Juami” occurring in Amazonas, 
Brazil (Fouquet et al.. 2021a); this clade splits from a basal node and is the sister group of all other Synapturanus. 
The second clade consists of species of the S. rabus species complex and includes several undescribed putative spe-
cies, including one from Peru labeled S. sp. “Nanay”, one from Amazonas, Brazil labeled S. sp. “Iça2”, and another 
from Acre, Brazil labelled as S. sp. “Divisor”, as well as the three new species from Colombia described in here. The 
third clade consists of S. mesomorphus, S. salseri, S. mirandaribeiroi, S. zombie, S. ajuricaba, and two undescribed 
putative species, one endemic of the Neblina National Park labeled S. sp. “Neblina” and another distributed in Ama-
zonas and Pará, Brazil labelled as S. sp. “Taboca, Tapajós, Purus” (Fouquet et al.. 2021a, b). 

Specimens morphologically identified as Synapturanus salseri included in our analyses are from two localities 
close to the type locality, Timbó, Vaupés, Colombia, 1°6′ N 69°55′ W (Pyburn, 1975; Kizirian & McDiarmid, 1998). 
One locality is to the east, about 62 km, and the second one to southeast about 92 km. The two populations lack 
significant genetic divergence between them (Fig. 1). 

The clade herein referred as the “Synapturanus rabus complex” includes a specimen morphologically identified 
as S. rabus and collected close to its type locality, i.e., about 55 km south of Yapima -1° 03′ N, 69° 28′ W (Pyburn, 
1976); a locality that is also found south of the Vaupes River. This specimen is placed in a larger clade consisting 
of various lineages morphologically close to S. rabus in the Colombian Amazon; i.e., Synapturanus sp. “Caquetá”, 
Synapturanus sp. “Amazonas”, and Synapturanus sp. “Jirijirimo”. The locality of specimens of Synapturanus sp. 
“Jirijirimo” is about 204 km southwest to the type locality of S. rabus and south of the Apaporis River; those 
populations were previously reported as S. rabus (Fouquet et al.., 2021a). Our morphological examination of the 
specimens and the phylogenetic molecular analysis identified, with strong nodal support, three distinct lineages, i.e., 
Synapturanus sp. “Caquetá”, Synapturanus sp. “Amazonas”, and Synapturanus sp. “Jirijirimo”. 

Phylogenetically, relationships among the various lineages in the S. rabus complex are poorly resolved (Fig. 
1)—support values for relationships between species are mostly below 95. The “Synapturanus rabus complex” 
contains two nominal species, S. rabus and S. danta. Genetic distances (uncorrected pairwise distances in the 16S 
gene) between these species and the three putative species considered herein are in all cases higher than 3%. Syn-
apturanus sp. “Caquetá” and S. sp. “Jirijirimo” have the lowest distances to S. rabus (4.2% and 5.0%, respectively) 
and to each other (3.5%), while S. sp. “Amazonas” has the lowest distance to S. danta (3.5%), while S. rabus and 
S. danta differ by 6.6%.

Morphometric differences between the three putative species considered here (Synapturanus sp. “Caquetá”, 
Synapturanus sp. “Amazonas”, and Synapturanus sp. “Jirijirimo”; all belonging to the S. rabus complex) are com-
pared to described and undescribed species in the Synapturanus rabus species complex are visible in the PCA 
based on raw morphometric measurements (Fig. 2). The first two principal components account for 83.44% of the 
total variation. The highest loading for PC 1 is for body length (Appendix 4a), showing a discrimination between 
S. rabus, Synapturanus sp. “Caqueta”, Synapturanus sp. “Amazonas”, Synapturanus sp. “Jirijirimo”, and the other 
species related to S. rabus. PC1 illustrates size differences of the species grouped in the “S. rabus species complex” 
(Fig. 2), in which Synapturanus sp. “Amazonas”, Synapturanus sp. “Jirijirimo”, and S. rabus are the smallest size 
species, followed by Synapturanus sp.”Caquetá”; species in this clade are smaller than all currently described spe-
cies in the genus. There is a size overlap between Synapturanus sp. “Amazonas” and Synapturanus sp. “Jirijirimo” 
(Appendix 4c); nevertheless, males and females of Synapturanus sp. “Jirijirimo” are smaller than Synapturanus sp. 
“Amazonas” (Appendix 4c). In PC II, tibia length is the most important variable explaining the variation (Appendix 
4a). Size corrected data show tibia length (PC1) and head width and length (PC2) as the most important variables 
for the PCA (Appendix 4b), with overlap among species in the morphospace (Appendix 4d). 

Based on the adult morphology, morphometrics, genetic distances, and phylogenetic analyses we here recog-
nize, describe, and name the three lineages referred as Synapturanus sp. “Caquetá”, Synapturanus sp. “Amazonas”, 
and Synapturanus sp. “Jirijirimo” as new species. The distribution of the most recently described species, S. danta, 
is allopatric relative to the new species described herein. In addition, S. danta was reported to have a “glandular 
unpigmented supracarpal pad” (Chavez et al.., 2022) whereas in other species the glad is distinct and elongated.
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FIGURE 1. Maximum Likelihood phylogenetic tree of Synapturanus Carvalho, 1954 estimate using 16S (583 bp). The mo-
lecular phylogenetic analysis included the three new species describe here and all species currently describe and potential new 
species mentioned in the literature and with available Genbank sequences. Node values represent SH-aLRT support (%) / ultra-
fast bootstrap support (%). Asterisks indicate values equal or above 95% for both support metrics. Species in the “Synapturanus 
rabus complex” are highlighted in shade of gray. 
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FIGURE 2. Scatterplot of Principal components 1 and 2 from a PCA performed on a raw morphometric dataset for males Syn-
apturanus rabus species complex.

Description of New Species

Synapturanus latebrosus sp. nov. 

Synapturanus sp. “Caquetá”

Holotype (Fig. 3). SINCHI-A 839 (MOM 2517), adult female, collected at finca El Cairo, vereda Sinaí, Municipio 
Morelia, Departamento Caquetá, Colombia, (01°23′31.7″ N, 75°45′06.2″ W), ca. 278 m., on August 4, 2011 by Yun-
ner Fabian González, Diego Huseth Ruiz, Doris Laurinette Gutiérrez, and Mariela Osorno-Muñoz.

Paratopotypes. SINCHI-A 840-841 (MOM 2518-2519), adult females, and SINCHI-A 842 (MOM 2520), 
cleared and double-stained specimen, SINCHI-A 843-845 (MOM 2521-2523) adult males, all collected with the 
holotype. 

Paratypes. Female SINCHI-A 2678 (JARM 139) (Fig. 3B) and male SINCHI-A 2679 (JARM 140) a cleared 
and double-stained specimen, collected at hacienda Villa Mery, vereda Sinaí, Municipio Morelia, Departamento 
Caquetá, Colombia (01°24′00.1″ N, 75°43′52.3″ W), 218 m., on December 16, 2015; female SINCHI-A 2703 
(JARM 172), collected at vereda La Mono, Municipio Belén de los Andaquíes, Departamento Caquetá, Colombia, 
(01°18′27.8″ N, 75°48′13.9″ W), ca. 262 m., on February 18, 2016; females: SINCHI-A 5642–5643 (JARM 220-
221) collected at vereda Alto Caldas, Municipio Florencia, Departamento Caquetá, Colombia (01°39′N, 75°37′W), 
ca. 560 m., on 01 April, 2016; female SINCHI-A 5671 (JARM 254) collected at finca Alsacia, vereda la Pri-
mavera, Municipio Florencia, Departamento Caquetá, Colombia (01°39′ 4.87″ N 75°37′4.7″ W), ca. 530 m., on 
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April 23, 2016, by Julián Andrés Rojas Morales, and Fabián Andrés Cabrera Vargas. Females: SINCHI-A 258–259 
(MOM 1840 -1841) (Fig.3A), collected at vereda La Recreo, Municipio Solita, Departamento Caquetá, Colombia 
(0°55′39.2″ N, 75°40′35″ W), ca. 220 m., collected by Hernándo Trujillo on October 09, 2009.

Referred specimens. Males SINCHI-A 846–847 (MOM 2524-2525), female SINCHI-A 848 (MOM 2526), all 
juveniles collected along with the type series, male SINCHI-A 5665 (JARM 248) collected at finca Alsacia, vereda 
la Primavera, Municipio Florencia, Departamento Caquetá, Colombia (01°39′ 4.87″ N 75°37′4.7″ W), ca. 530 m. 
on April 23, 2016, by Julián Andrés Rojas Morales, and Fabián Andrés Cabrera Vargas. 

FIGURE 3. Synapturanus latebrosus sp. nov. Preserved holotype female SINCHI-A 839 (SVL=21.5 mm), (A) dorsal, (B) 
ventral, and (C) lateral views; specimens in life paratype female SINCHI-A 2678, (D) ventral, and (E) lateral view paratype 
female SINCHI-A 258.

Diagnosis. A species of Synapturanus diagnosed by the following combination of characters: 1) SVL median 
size: adult females 20.0–22.0 mm (χ = 20.9 ± 0.3, n = 8), adult males 18.1–19.0 (χ = 18.7 ± 0.3, n = 3 mm), 2) stout 
and elongated body, 3) head narrower than body, snout pointed in dorsal view, rounded in lateral view, and ventrally 
distinctly projecting beyond the anterior edge of the upper jaw, 4) symphysis of lower jaw with an unpigmented 
notch and external nares bear a wide and unpigmented rim, 5) tympanum indistinct, tympanic annulus visible below 
the skin, particularly its anteroventral edge, 6) vocal slits absent, 7) choanae rounded, larger in diameter than the 
unpigmented rim of the external nares, 8) vomerine teeth absent, 9) hand formula III>IV>II>I, digits becoming thin-
ner towards their distal ends, rounded or slightly pointed finger tips, fingers bordered by a thin fringe, interdigital 
membrane absent, 10) subarticular tubercles absent; thenar tubercle elongated, palmar tubercle rounded with unde-
fined edges, 11) adult males bear an elongated gland on the internal surface of the anterior forearm extending half 
of its length and broader at the wrist, 12) toe lengths IV>III>V>II>I, toes are thin and subcylindrical with a slight 
distal rounded or lanceolate widening, except toe I which is pointed, toes narrowly fringed, fringes more distinct 
distally and around the distal expansion, toes without webs, 13) inner metatarsal tubercle small and elongated, outer 
metatarsal tubercle absent, subarticular tubercles absent, subarticular spots unpigmented on toes, 14) skin folds on 
knee, heel, and wrist, 15) cephalic groove distinct, extending over the tympanum reaching and slightly extending 
beyond the lower jaw, 16) in life, upper surfaces of body uniformly brown, lighter brown on the area of the cephalic 
groove, tympanum brownish, and body flanks orange with a greyish brown ventral area, 17) light canthal stripe 
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present or absent; if present, dorsal to the nares and the eyes, canthal stripe continuous or broken into a series of 
variable size spots; confluent or not on the distal tip of snout; posteriorly, the canthal stripe could reach the area over 
the tympanum or above the shoulder, 18) ventral surfaces overall brown, darker on edges of mandible, snout, arms, 
and hidden surfaces of legs and feet; lighter on thighs, chest, and edges of abdominal region; medially the belly has 
a narrow and irregular shaped whitish and translucent area, hands and feet dark brown; thenar, internal metatarsal 
tubercles, subarticular surfaces and distal digits without coloration, 19) elongated forearm gland cream-colored in 
preserved specimens extending from the wrist to half the length of the forearm.

Synapturanus latebrosus sp. nov. differs from S. rabus (traits in parenthesis) by its larger size, adult females 
SVL 20.0-22.0 mm (vs. 17.2-19.0 mm), adult males SVL 18.1-19.0 mm (vs. 16.2-16.6 mm), a shorter tibia length 
TBL/SVL 38% in females and 37% in males (vs. 41% in both sexes). Eyes are smaller in S. latebrosus sp. nov. ED/
SVL is 54% (vs. 73%) and the ratio of the eye diameter to the eye-nare distance is also smaller, ED/END females χ 
= 0.5 (vs. 0.8), ED/END males χ = 0.6 (vs. 0.9) (Tables 2 and 3). In life, S. latebrosus sp. nov. has greyish ventral 
flanks (vs. overall dark brown); canthal stripe, if present, extending to the shoulder area (vs. canthal stripe may ex-
tend onto the body); posterior limbs without spotting (vs. most specimens have irregular light spots on one or both 
legs), tympanum partially hidden (visible tympanum).

Synapturanus latebrosus sp. nov. males are smaller (SVL 18.1-19.0 mm) than S. mirandariberoi (SVL males 
27.0-31.7 mm), S. salseri, (SVL males 23.7-26.4 mm), S. zombie (SVL males 37.0-40.6 mm), S. mesomorphus (SVL 
males 22.9-26.0 mm), and S. ajuricaba (SVL males 29.3-33.2 mm); S. latebrosus is larger than S. danta (SVL males 
17.6-17.9). Adults of Synapturanus danta and S. latebrosus sp. nov. have a uniform dark brown dorsal coloration in 
life whereas the dorsum of S. mirandariberoi, S. salseri, S. zombie, S. mesomorphus, and S. ajuricaba have notice-
able mottled patterns made up of speckles, spots, or blotches. 

The forearm gland is not conspicuous in life in Synapturanus latebrosus sp. nov. and S. rabus (i.e., gray-brown, 
similar to the rest of the arm), whereas in S. salseri and S. mirandariberoi it was described as a pale wrist gland 
contrasting with the darker coloration of the rest of the arm (Pyburn, 1976). Furthermore, the gland of S. salseri is 
protuberant on the dorsal and inner area of the distal forearm and becoming slightly triangular with its apex towards 
the posterior forearm; in S. latebrosus the gland is slightly wider on the wrists and narrowing posteriorly, in some 
specimens reaching the midpoint of forearm.

Description of the Holotype. An adult female with two large, unpigmented ovarian eggs (3.6 and 4.0 mm 
diameter), body smooth, slightly ovoid in dorsal view, SVL = 21.5 mm; head triangular in shape, broader than lon-
ger (HW = 5.9 mm, HL = 5.5 mm); snout tip acuminate, snout projects beyond the anterior edge of the upper jaw 
(SL/SW = 0.6), nostrils with a distinct light rim, directed laterally, the distance from the eye to the nostril is 2.0 mm, 
being twice the diameter of the eye; canthus rostralis defined, slightly concave, loreal region marked by a distinct 
groove that extends from the anteroventral edge of eye to the posteroventral edge of nostril, eyes small and slightly 
protruding, interorbital area concave, IOD = 2.5 mm; occipital groove indistinct across the head and tympanum and 
visible just beyond the jaw; tympanum mostly concealed, anteroventral edge of tympanic ring barely visible, upper 
jaw distinctly projecting beyond lower one, with an unpigmented median notch in the anterior end of the lower jaw; 
the tongue is as wide as the oral cavity, its posterior edges are thin and wide; vomerine teeth absent; choanae round 
and widely separated. Anterior and posterior limbs short and robust, hands without interdigital membranes, finger 
relative lengths III>IV>II>I, fingers narrowing distally with distal tips pointed or rounded, slightly fringed, subar-
ticular tubercles absent, subarticular area light colored, thenar tubercle elongated to oval, light colored and located at 
the base of finger I; distinct fold on knee and heel, less distinct folds also on wrist and metatarsal area; toes overall 
subcylindrical and slightly broader and rounded distally, fringes noticeable in toes I, II and distally in toes III, IV, V, 
interdigital membrane absent, in lateral view the distal tip of the digits are slightly flattened, subarticular areas light 
colored without subarticular tubercles, inner metatarsal tubercle very small, elongated, placed at base of toe I, outer 
metatarsal tubercle absent, toe formula IV>III>V>II>I; tibia length 8.3 mm, about 39% of snout–vent length. 

Live coloration. Dorsal surfaces uniformly brown, except the cephalic groove that is lighter; ventral body flank 
greyish brown; lateral head anterior to the arm light brown, rim of nares and tip of snout grey; tympanum brown/
slightly orange; iris dark brown, canthal stripe formed by very small and discontinuous cream spots that do not reach 
the shoulder, ventral surface brown, belly with a narrow, medial, and unpigmented area; dorsal surfaces of hands and 
feet brown, articulation and distal tips of digits unpigmented, ventrally dark brown with unpigmented subarticular 
areas; a black spot on the external region of the right wrist. 

Coloration of Preserved Specimens. Dorsal surfaces brown, light brown around the occipital groove on top 
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head, anterior body flank brown, medial and posterior body flank brown-cream, ventral surfaces of throat, chest, 
arms and legs light brown cream, central belly light cream, ventral surfaces of hands and feet dark brown, unpig-
mented subarticular surfaces, and tips of digits cream-colored (Fig. 4). 

Measurements of Holotype (mm). SLV 21.5, HL 5.5, HW 5.9, HL/ESD 1.6, SL/SW 0.6, ESD 3.5, END 2.0, 
ED 1.0, ED/END 0.5, IOD 2.5, TBL 8.3, TBL/SVL 0.4

Variation in the type series. Measurement data of the type series are given in Table 2 and Table S2. Overall, 
the type series agrees with the holotype coloration. Two adult females (SINCHI-A 840 and SINCHI-A 5643) lack 
canthal stripes, three adult males (SINCHI-A 843-845) and five females (SINCHI-A 841, SINCHI-A 2678, SIN-
CHI-A 2703, SINCHI-A 5642 and SINCHI-A 5671) have a canthal stripe being less distinct in the holotype. The 
medial unpigmented area of belly is variable, in two females (SINCHI-A 840 and SINCHI-A 841) it extends toward 
the ventral flanks, in males the unpigmented medial area bears a few small brownish dots.

Etymology. Latin adjective, meaning ignored, alluding to the ecological and behavioral habits that make the 
species imperceptible and probably even allow it to live in forest fragments, as small as those found in the type 
locality. 

Distribution (Fig. 4). The northernmost locality currently known for Synapturanus latebrosus sp. nov. is the 
Municipio Florencia, Departamento Caquetá; likely the species has a continuous distribution from the Municipio 
Morelia and Belén de los Andaquíes to Municipio Solita, north of the Caquetá River.

FIGURE 4. Current known distribution of new species of Synapturanus; symbols with black edges and a black dot identify 
type localities; the pentagon corresponds to S. sp. “Colombia” (Fouquet et al.. 2021a) which was homogenized as S. latebrosus 
in this study.

Tadpole and Advertisement Call. Unknown 
Natural History. The holotype and paratopotypes of Synapturanus latebrosus sp. nov. were collected in a frag-

ment of primary forest (< 10 hectares), surrounded by meadows for livestock and located on the top of a low hill. 
A few specimens were found in the afternoon moving over the leaf litter. At night, in the same place, we selected 
an area of about 1x2 mts, removed the fallen leaves and cut the network of fine roots into a rectangle; we carefully 
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rolled the rectangle and lifted it exposing the clay substrate where we found and collected additional specimens. 
At the time of collection, all the specimens were placed together; consequently, we do not know if the specimens 
moving around in the afternoon were males or females. Of the series of paratypes and referred material, two males, 
SINCHI-A 5665 and SINCHI-A 2679, were found under leaf litter and among a decomposing trunk, the females 
were found both under and above the leaf litter. 

Synapturanus sacratus sp. nov. 

Synapturanus sp. “Jirijirimo”
Synapturanus rabus Fouquet et al.., 2021a

Holotype (Fig. 5). ICN 56890 (JDL28952), adult female, collected at the Departamento Amazonas, “area no mu-
nicipalizada” La Victoria, Comunidad Jirijirimo, (00°02′30″S, 70°57′W, 136 m), within Parque Nacional Natural 
Yaigojé Apaporis, Colombia, collected on march 21, 2009 by John D. Lynch and Jorge Kayuanari.

FIGURE 5. Synapturanus sacratus sp. nov. Preserved holotype female ICN 56890 (SVL=16.6 mm), (A) dorsal, (B) ventral, 
and (C) lateral views. Specimen in life, paratopotype female ICN 56893, (D) lateral, and (E) dorsal views.

Paratopotypes. Females: ICN 56893 (JDL 28935), cleared and double-stained specimen, ICN 56889 (JDL 
28951) (Fig. 3); males ICN 56892 (JDL 28934) and ICN 56895 (JDL 28973), all adult specimens were collected 
with the holotype. 

Referred specimen. ICN 56891(JDL 28953) and ICN 56894 (JDL 28933) 
juveniles collected along with the type series. 
Diagnosis: A species of Synapturanus diagnosed by the following combination of characters: 1) SVL small 

size, adult females 16.6, 17.3 mm (χ = 17.0, n = 2); adult males SVL 14.0, 15.0 mm (χ = 14.5, n = 2), 2) stout and 
ovoid body, 3) head narrower than body, snout pointed in dorsal view, rounded in lateral view, and ventrally dis-
tinctly projecting beyond the anterior edge of the upper jaw, 4) symphysis of lower jaw with an unpigmented notch 
and external nares with a wide and unpigmented rim, 5) tympanum slightly visible, 6) vocal slits absent, 7) rounded 
choanae, equal in diameter to the unpigmented rim of the external narin, 8) vomerine teeth absent, 9) hand formula 
III>IV>II>I, hand digits becoming thinner towards their distal ends, rounded or slightly pointed finger-tips, fingers 
bordered by a thin fringe, interdigital membrane absent, 10) subarticular tubercles absent, thenar tubercle small 
and elongated, palmar tubercle indistinct, 11) adult males bear a gland on the distal internal surface of the anterior 
forearm closer to the wrist and visible dorsally, 12) relative length of toes IV>III>V>II>I, toes are thin and subcy-
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lindrical, distal tip rounded, except on toe I that is distinctly pointed, fringes not evident, toe webbing absent,13) 
inner metatarsal tubercle small and elongated, outer metatarsal tubercle absent, subarticular tubercles absent, 14) 
knee, heel, and wrist with skin folds, 15) cephalic groove distinct, across the head, over the tympanum and reaching 
the throat barely beyond the jaw articulation, 16) in life dorsal surfaces and flanks uniformly brown or pale brown, 
occipital groove light brown, 17) canthal stripe distinct and dull cream, extending continuously from the rostral tip, 
over the nare and eye; stripe distinct over the shoulder and then broken along the flank, 18) ventral surfaces brown 
to grayish, hands and feet dark brown, articular surfaces and distal tips of digits unpigmented, 19) forearm gland 
lighter than the background in preserved specimens, scattered along the inner forearm up to the middle. 

Synapturanus sacratus sp. nov. can be distinguished from S. rabus (traits in parenthesis) by its smaller size, 
adult females SVL 16.9 and 17.3 mm (vs. 17.2-19.0 mm) and adult males SVL 14.0 and 15.0 mm (vs. 16.2-16.6 
mm). The HL/END ratio in S. sacratus sp. nov. is 2.8 in average for both sexes, it is smaller than HL/END ratio in 
in S. rabus (3.4 in average for both sexes). Synapturanus sacratus sp. nov. (as recorded in J.D. Lynch’s field notes) 
have a conspicuous and continuous canthal stripe that becomes discontinuous over the body flanks (vs. a white or 
pale cream line along the canthus rostralis may extend onto the body). Synapturanus sacratus sp. nov. also lacks 
spotting on posterior legs (vs. most specimens have irregular spots on one or both legs), and dorsal surfaces are light 
brown to brown (vs. dark brown).

Synapturanus sacratus sp. nov. is smaller than S. latebrosus sp. nov. (traits in parenthesis), adult females SVL 
16.9 and 17.3 mm (vs. 20.0-22.0 mm) and adult males SVL 14.0 and 15.0 (vs. 18.1-19.0 mm). Synapturanus sacra-
tus sp. nov. has a longer tibia, 42% of SVL (vs. 37%), and eyes larger judging by the ED/END ratio, 0.75 (vs. 0.55 
in average for both sexes). Synapturanus sacratus sp. nov. has a conspicuous and continuous cream canthal stripe 
that becomes discontinuous over the body flanks (vs. canthal stripe formed by very small cream spots that does not 
extend beyond the arm).

Synapturanus sacratus sp. nov. with SVL 14.0-15.0 mm in males, is considerably smaller than S. mirandari-
beroi (SVL 27.0-31.7 mm in males), S. salseri, (SVL 23.7-26.4 mm in males), S. zombie (SVL 37.0-40.6 mm in 
males), S. mesomorphus (SVL 22.9-26.0 mm in males), and S. ajuricaba (SVL 29.3-33.2 mm in males) and smaller 
than S. danta (SVL 17.6-17.9 mm in males). Synapturanus sacratus sp. nov. lacks any pattern of speckles, spots or 
blotches on the back present to a greater or lesser extent in those species. In S. sacratus sp. nov., the forearm gland 
is scattered and reaches up to the middle vs. protruding and concentrated towards the wrist in S. salseri. 

Description of Holotype. An adult female with unpigmented eggs in the oviduct (the largest ca. 1.5 mm), body 
smooth, triangular in dorsal view and small (SVL = 16.6 mm); head triangular, but almost as wide as long (HW = 
4.3 mm, HL = 4.5 mm), snout tip acuminate, snout projects beyond the anterior edge of upper jaw (SL/SW= 0.6); 
nostrils with a distinct and light colored rim, directed laterally; the eye–nostril distance slightly greater than the eye 
diameter (END = 1.6 mm, ED = 1.1 mm), canthus rostralis poorly defined dorsally, loreal region concave marked 
bellow by a distinct groove that reaches from the antero–ventral edge of eye to the posteroventral edge of nostril, 
inter–orbital area concave, IOD = 1.9 mm; lacking occipital fold, a distinct shallow groove is visible behind the eyes 
running over the tympanic area and barely exceeds the lower jaw; tympanum small, poorly distinguishable in life but 
distinct in the preserved specimen, tympanum diameter = 0.7 mm; tongue thin on free edges and as wide as the oral 
cavity; vomerine teeth absent; oval choanae widely separated and slightly medially slanted anteriorly. Anterior and 
posterior limbs short and robust, hands without interdigital membranes, finger relative length III>IV>II>I, distally 
pointed and with thin fringes, subarticular tubercles absent, subarticular area light colored, thenar tubercle elongated 
to oval, located at the base of finger I, palmar tubercles not distinct; distinct folds on knee and heel, less distinct on 
wrist and metatarsal area; toes cylindrical, thin, narrowly fringed, and expanded distally, distal tip rounded, toe I 
distally pointed; subarticular tubercles absent, inner metatarsal tubercles elongated, small, at the base of finger I; toe 
relative lengths IV>III>V>II>I; tibia length TBL = 6.9 mm, about 41% of snout–vent length. 

Live coloration (Fig. 5). Dorsal surfaces brown, dull cream canthal stripe continuing, but interrupted, along 
flank, dark brown iris, cephalic groove light brown, fingers and toes dark brown with light colored articular sur-
faces, venter brown to grayish.

Coloration of Preserved Specimens. Specimens have lost their coloration; overall all specimens are white to 
light cream. However, we note that in specimen ICN 56890 (Fig. 5 A, B, and C) there is a light brown coloration at 
the site where the label was removed and which was not discolored by light. 

Measurements of Holotype (mm). SLV 16.6; HL 4.5; HW 4.3; HL/ESD 1.8; SL/SW 0.6, TD 0.7, ESD 2.6, 
END 1.6, ED 1.1, ED/END 0.7, TBL 6.9, IOD 1.9, TBL/SVL 0.4.
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Variation in the type series. Measurement data of the type series are given in (Table 1, Appendix 2). According 
to the field notes (JDL), the dorsal coloration varies in shade of brown, from almost black to pale brown. Ventral 
coloration is not detailed, in three specimens, one of them the holotype, is described as brown to grayish, in other 
two specimens as mostly gray, which probably means that the depigmented area is extensive. In two adult males 
(ICN 56892, 56895) glandular tissues are noticeable as white dots, although specimens are decolored. 

Etymology. Latin, a noun in apposition, meaning sacred, alludes to the sacred sense that animals have for 
indigenous Amazonian peoples, particularly in the Yaigoje territory, currently designated as the Yaigojé-Apaporis 
National Natural Park.

Distribution (Fig. 4). Synapturanus sacratus sp. nov. is known only from the type locality 
Tadpole and Advertisement Call. Unknown
Natural History. The specimens were detected by their movements and collected among leaf litter in the after-

noon, in a terra firme forest, that means a forest that does not flood. 

Synapturanus artifex sp. nov.

Synapturanus sp. “Amazonas”

Holotype (Fig. 6). SINCHI-A 6632 (SNC-H 405), adult male, collected at Departamento Amazonas, “area no 
municipalizada” La Chorrera, cabildo indígena Okaina, Comunidad de Puerto Oriente, Colombia (01°31′43.7″ S, 
72°40′38.5″ W), 134 m., on October 18, 2019, by Marco Fidel Rochicón and Vitilio Iyokina.

FIGURE 6. Synapturanus artifex sp. nov. Preserved holotype male SINCHI-A 6632 (SVL=15.5mm), (A) dorsal, (B) ventral, 
(C) lateral views; holotype in life, (D) dorsolateral, and (F) ventral views; alive paratopotype female SINCHI-A 6469, (E) lat-
eral, and (G) ventral views. 

Paratopotypes. Adult female SINCHI-A 6469 (MOM 7430), adult males SINCHI-A 6631 (SNC-H 404), SIN-
CHI-A 6633 (SNC-H 406), and SINCHI-A 6518 (MOM 7479); all collected along with the holotype by Zabdiel 
Anderson Ciake, Alfredo Iyokina, Sofonias Iyokina, Diomedes Vigidima, and Epifanio Ciake.

Diagnosis: A species of Synapturanus diagnosed by the following combination of characters: 1) SVL small 
size, adult female SVL = 17.6 mm (n =1); adult males 15.2–15.9 mm (χ = 15.5 ± 0.1 mm, n = 4), 2) stout and body 
elongated, 3) head narrower than body, snout pointed in dorsal view, rounded in lateral view, and ventrally distinctly 
projecting beyond the edge of the anterior upper jaw, 4) symphysis of lower jaw with an unpigmented notch and 
external nares with a wide and unpigmented rim, 5) tympanum slightly visible, 6) vocal slits absent, 7) rounded 
choanae, about equal in diameter to the unpigmented edge of the external narin, 8) vomerine teeth absent, 9) hand 
formula III>IV>II>I, digits becoming thinner towards their distal ends, fingertips rounded or slightly pointed, fin-
gers bordered by a thin fringe, interdigital membrane absent, 10) subarticular tubercles absent, thenar tubercle 
elongated, palmar tubercle rounded with undefined edges, 11) adult males with a protuberant and oval-shaped glan-
dular area on the internal surface of distal forearm, extending from the wrist to the middle of the distal forearm and 
dorsally visible, 12) relative lengths of toes IV>III>V>II>I, toes are thin and subcylindrical with a distal rounded or 
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lanceolate widening, with thin fringes extending from the base of the digits to their distal end, digits lack webbing, 
13) inner metatarsal tubercle small and elongated, outer metatarsal tubercle absent, subarticular tubercles absent, 
unpigmented subarticular spots on toes, 14) knee, heel, and wrist with skin folds, 15) cephalic groove distinct, ex-
tending over the head and tympanum and reaching and extending beyond the lower jaw articulation and reaching 
or distinctly crossing over entire throat, 16) in life dorsal body surfaces dark brown, with or without pale dorsal 
spots, occipital groove area light brown, edge of tympanum with small orange spots, ventral area of flanks greyish, 
oblique light brown to orange stripe begins posterior to the eye and extends over the tympanum and broadening 
towards the arm, ventrally, 17) canthal stripe present or absent, if present poorly defined; canthal stripe formed by 
a series of small, and discontinuous cream spots, extending from the rostral tip and dorsal to the flank, 18) in life 
ventral surfaces dark brown on snout and on edges of throat and its anterior surface, lighter on the posterior half of 
the throat; chest with two triangular-shaped spots that do not meet medially, most of the belly surface translucent, 
lineae masculinae (Davis and Law, 1935) present, ventral surfaces of thigh light brown, the remaining of ventral leg 
surfaces dark brown, hands and feet dark brown, thenar and inner metatarsal tubercles, subarticular surfaces, and tip 
of digits unpigmented, 19) forearm gland cream-colored in preserved specimens. 

Synapturanus artifex sp. nov. can be differentiated from S. rabus (traits in parenthesis) in being somewhat 
smaller, SVL 17.6 mm in one female (vs. 17.2-19.0 mm) and SVL 15.2–15.9 mm in males (vs. 16.2-16.6 mm); two 
males have few and poorly defined pale spots on the back (absent in S. rabus), S. artifex sp. nov. lacks irregular 
markings on the posterior limbs (most specimens have irregular spots on one or both legs in S. rabus), gray flank, a 
light brown stripe runs obliquely posteroventral to the eye and broadening towards the arm (uniformly dark brown), 
entire belly, central area of chest, and proximal throat translucent gray, lacking brown pigmentation (only the central 
part of belly is translucent gray). 

Synapturanus artifex males are smaller than S. danta (SVL 15.2-15.9 vs. 17.6-17.9). Synapturanus artifex sp. 
nov. is smaller than S. latebrosus sp. nov. (traits in parenthesis) SVL 17.6 mm in one female (vs. 20.0-22.0 mm) and 
SVL 15.2-15.9 mm in males (vs. 18.1-19.0 mm). Synapturanus artifex sp. nov. has a longer tibia, 42% of SVL (vs. 
37%), and also larger eyes than S. latebrosus sp. nov. judging by the ED/END ratio, 0.7 in average for both sexes 
(vs. 0.6). Synapturanus artifex sp. nov. has a broad, unpigmented midventral area that extends over the chest and 
throat, whereas in S. latebrosus sp. nov. it is narrow and circumscribed to the belly. In S. artifex sp. nov. the cephalic 
groove crosses over the entire throat whereas in S. latebrosus sp. nov. it slightly extends beyond the lower jaw. 

Synapturanus artifex sp. nov. differs from S. sacratus sp. nov. (traits in parenthesis) in being slightly larger, 
SVL 17.6 mm in one female (vs. 16.9, 17.3 mm in two females) and SVL 15.2 -15.9 mm in males (vs. 14.0, 15.0 
mm in two males). Synapturanus artifex sp. nov. exhibits a poorly defined faint canthal line when present (vs. a 
conspicuous and continuous canthal stripe that becomes discontinuous over the body flanks); in life, S. artifex sp. 
nov. has a thick, light brown to orange stripe running obliquely over the tympanum toward the ventral arm (vs. not 
evident in S. sacratus sp. nov.); cephalic groove distinctly crosses over the entire throat (vs. cephalic groove slightly 
extends beyond the lower jaw). 

Synapturanus artifex sp. nov. with SVL 15.2-15.9 mm in males is clearly smaller than S. mirandariberoi (SVL 
27.0–31.7 mm in males), S. salseri, (SVL 23.7-26.4 mm in males), S. zombie (SVL 37.0-40.6 mm in males), S. 
mesomorphus (SVL 22.9-26.0 mm in males), and S. ajuricaba (SVL 29.3-33.2 mmv in males). Synapturanus ar-
tifex sp. nov. lacks any pattern of speckles, spots or blotches on the back present to a greater or lesser extent in the 
above-mentioned species, although the holotype and another male of S. artifex sp. nov. shows few whitish spots of 
diffuse contours. In S. artifex sp. nov., the forearm gland is scattered and reaches up to the middle vs. protruding and 
concentrated towards the wrist in S. salseri. 

Description of Holotype. An adult male with a protruding and elongated glandular surface, broader near the 
wrist, on the inner distal forearm; the glandular area extends over the middle of the forearm and is dorsally visible; 
body smooth, ovoid in dorsal view, small (SVL = 15.5 mm); head triangular, almost as wide as long (HL = 4.2, HW 
= 4.1), snout tip acuminate, snout projects beyond the anterior edge of the upper jaw (SL/SW= 0.7); nostrils with a 
distinct light colored rim, directed laterally; the eye–nostril distance is slightly greater than the eye diameter (END 
= 1.5 mm, ED = 1.2 mm), canthus rostralis defined, loreal region concave below marked by a distinct groove that 
reaches from the antero–ventral edge of eye to the posteroventral edge of nostril, interorbital area concave, IOD = 
2.2 mm, without occipital fold, a distinct shallow cephalic groove extending over the tympanum and barely exceed-
ing the level of the lower jaw; tympanum visible, TD = 0.9 mm; vocal slits absent, tongue less wide than the oral 
cavity, tongue thin on posterior free edges; vomerine teeth absent; rounded choanae widely separated. Anterior and 
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posterior limbs robust and short, hands without webbing, finger relative lengths III>IV>II>I, hand digits distally 
pointed, with narrow fringes on digits, subarticular tubercles absent, subarticular surfaces light colored, small and 
oval thenar tubercle located at the base of finger I, palmar tubercle rounded with poorly defined edges; distinct 
folds on knee and heel, less distinct on wrist and metatarsal area; toes lack webbing, toes subcylindrical and slightly 
expanded distally, distal tips lanceolate and flat in lateral view, except toe I that is distally pointed, toes with nar-
row fringes along their length, external edge of toe I reaches the ventral edge of the internal metatarsal tubercle; 
subarticular tubercles absent, inner metatarsal tubercle elongated, small, at the base of toe I; toes relative lengths 
IV>III>V>II>I; tibia length TBL = 6.7 mm, about 43% of snout–vent length. 

Live coloration. Dorsal body surfaces dark brown with few and poorly defined whitish spots, ventral flank 
gray, light brown band extends from behind the eye and broadening towards the arm, iris dark brown, dorsal articu-
lar surfaces and distal tips of fingers and toes unpigmented. Ventrolateral surfaces of throat dark brown distally as 
well as the snout, surfaces of hands and feet, forelimbs, tibia, and feet, light brown on medial and proximal areas 
of throat, as well as two separate patches on chest; edges of belly and thighs translucent gray, translucent, whitish 
central belly without brown pigmentation as in medial area of chest and over the fold between the throat and chest, 
lineae masculinea visible. Subarticular surfaces of fingers and toes unpigmented. 

Coloration of Preserved Specimens. Dorsally dark brown, with diffuse white to cream dots, ventral flanks 
and post-ocular band broadening towards the arm cream, the translucent ventral areas in life turn into light cream. 
Articular surfaces on fingers and toes cream.

Measurements of Holotype (mm). SLV 15.5; HL 4.2; HW 4.1; HL/ESD 1.8; SL/SW 0.7, TD 0.9, ESD 2.3, 
END 1.5, ED 1.2, ED/END 0.8, TBL 6.7, IOD 2.2, TBL/SVL 0.4.

Variation in the type series. Measurement data for the type series are given in Table 2 and Table S2. The can-
thal stripe is present in the female and two males; in the female SINCHI-A 6469 it is barely visible, discontinuous, 
and reaches the flank; in male SINCHI-A 6631 is distinct, discontinuous, and extends only to the area above the 
insertion of the forearm; in male SINCHI-A 6518 consists of dots over the posterior part of the canthus rostralis 
and over the eyelid, in male SINCHI-A 6633, as well as on the holotype, the canthal stripe is absent. The posterior 
surface of the throat can be translucent; the translucent belly can bear areas of small brown dots. Female SINCHI-A 
6469 has two visible eggs (3.5 and 1.6 mm) at their longest side.

Etymology. A Latin noun in aposition meaning artist, in allusion to the skills and extraordinary designs that 
Okaina, Uitoto, Bora, and Muinane indigenous peoples capture in their basketry in which they depict their life in 
nature.

Distribution (Fig. 4). Synapturanus artifex sp. nov. is known only from the type locality.
Tadpole (Fig. 7). During a sampling at Comunidad San Rafael del Caraparaná, “área no municipalizada El 

Encanto”, on April, 2022, one clutch, with two larvae was found in the soil, when removing the rootlets layer. The 
two larvae at stage 35 (Gosner 1960) have a total length of 11.9 and 10.4 mm, a body width of 4.2 mm and a tail 
length of 6.4 and 5.7 mm respectively. Each larva is embedded in a viscous and translucent jelly about 9.5 mm in 
diameter and the complete posture contained in its hole in the ground measures about 19 mm. The larvae were pink-
ish in life, cream in preservative, with fine brown marbling on the head and along the dorsal midline extending up 
to the tail proximally. No opercular folds are visible. The tail is oval in cross section, without fins, and it is 54% of 
the total length. 

Advertisement Call (Fig. 8). Calls of Synapturanus artifex sp. nov. were recorded from two individuals. The 
first individual recorded on October 19, 2019 at 20:00 hrs., air temperature of 26.9°C, and 91% relative humidity 
was not possible to collect with SINCHI-A 6631(https://doi.org/10.6084/m9.figshare.16943425). It was recorded 
from Puerto Oriente, at 134 m., “área no municipalizada” La Chorrera (1°31’43.7″S, 72°40’38.5″W), Departa-
mento Amazonas, Colombia. The second individual corresponds to voucher SINCHI-A 7110 (Fig. 8), (https://doi.
org/10.6084/m9.figshare.16943425) recorded on August 30, 2021 at 21:30 hrs., air temperature of 25.6°C, and 81% 
relative humidity recorded from Puerto Oriente, at 134 m., “área no municipalizada” La Chorrera (2°31′43.7″S, 
72°39′53.6″W), Departamento Amazonas, Colombia (Table 3 ). 

The call of Synapturanus artifex sp. nov. (n = 3) consists of single (one pulsed note, Guild C sensu Emmrich 
et al.. 2020) tonal notes (mean note length 0.040, range 0.029-0.052 seconds, SD=0.007) and interval between 
notes between 5.35 and 17.54 seconds (χ = 7.52), dominant frequency between 1639 and 2224 Hz (χ = 1904 Hz, 
SD=216.9). The calls have a descendent modulation frequency. 
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FIGURE 7. (A) Synapturanus artifex nest in a shallow hole under rootlets, Departamento, Amazonas “área no municipalizada” 
San Rafael de Caraparaná, (B) Tadpoles close up.

FIGURE 8. Advertisement call of Synapturanus atifex sp. nov. (SINCHI-A 7110, male, SVL= 15.45 mm). (A) spectrogram, 
(B) oscilogram, (C) power spectrum.

Natural History. In 2019, specimens were collected in a secondary forest during nights with light rain; we 
found them by gently removing the thick layer of rootlets of the floor, below the leaf litter. In 2021, specimens were 
collected on a night with no rain, but after a heavy downpour in the afternoon. They were calling everywhere and the 
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caller specimen SINCHI-A 7110 (Table 3) was collected in an “indigenous chagra” (traditional crop system), about 
half a hectare in size, with no trees to shade the ground in the daytime. According to the owner of the “chagra” this 
forest named “monte bravo” was cut down to make the settlement 40 years ago, this “chagra” area has been cut and 
burned several times, most recently a year ago. The male was singing in the root of a bush about 10 cm depth under 
the rootlets. In 2022, specimens were collected in a secondary forest which was used as a cattle breeding pasture 
in the 70’s. The adults were found under the rootlets, about 10 cm depth; in the same microhabitat where the adults 
were found, one postures with two larvae was collected in a small hollow in the soil.

Osteology of Synapturanus latebrosus sp. nov.

Overall, the skull of the genus Synapturanus is well ossified, with very little cartilaginous areas, mostly restricted 
to the nasal capsule and tympanic ring. Osteological description of Synapturanus latebrosus sp. nov. is based on 
male specimen SINCHI-A 2679, variation with male SINCHI-A 842 is noted and compared with an adult female of 
S. sacratus sp. nov. (ICN 56893). The skull of S. latebrosus sp. nov. is overall triangular, slightly longer than wide 
(Fig. 9A, B, and C) and widest at the level of the jaw articulation. The jaw articulation lies at the most anterior edge 
to the otic capsule. The planum anterorbitalis is ossified and oriented anterolaterally forming the posterolateral walls 
of the nasal capsules and the anterior wall of the orbits. The auditory capsules, except its most anteroventral edge 
that is mostly cartilaginous, and the crista parotica are fully ossified. Between the anteroventral cartilaginous edge 
of the otic capsule and the crista parotica, lies a large and cartilaginous operculum; by transparency a large fenestra 
ovalis is clearly visible. From the most anterior edge of the operculum and running horizontally, between the crista 
parotica and the cartilaginous anterior edge of the otic capsule, lies the ossified columella. The columella then bends 
slightly ventrally towards the squamosal, before reaching the posterior edge of the squamosal, it articulates with a 
cartilaginous externa plectri that connects with the cartilaginous tympanic ring. The tympanic ring is not complete, 
but lack its dorsoposterior third. 

Endocranium. Sphenethmoid. The paired sphenethmoid are well developed, fused into a single bone, ossi-
fied, and form the anterolateral wall of the neurocranium and the anterior margin of the optic fenestra. Dorsally, the 
sphenethmoid is mostly covered by the nasals and frontoparietals and only visible between the nasals and the fronto-
parietals. Ventrally, it is visible anteriorly and posteriorly on both sides of the cultriform process of the parasphenoid 
and forming the ventral border of a very large optic fenestra. Anteriorly it does not reach the posterior border of the 
choanae. Posterolaterally, the sphenethmoid indistinguishable fuses with prootic and surrounds the optic fenestra. 

Prootics and exoccipitals. The prootics are fused with the exoccipitals contributing to the posterior part of the 
braincase, both are well ossified. The prootic ossifies on the posterolateral wall of the neurocranium, forming the 
dorsal and posterior margin of the optic foramen and entirely enclose the prootic foramen. Dorsally, their antero-
medial margins are overlapped by the frontoparietals. Ventrally, the medial and posterior margins of the prootic are 
overlapped by the parasphenoid. The prootics also form the anterior and ventrolateral walls of the otic capsules; 
dorsally they form the epiotic eminences. The epiotic eminences are ossified, large, and visible; medially they fuse 
gradually to the skull. Most of the ossified crista parotica does not extend beyond the level of the otic capsule; how-
ever, a small distinct extension is found on the anterolateral corner of the crista parotica. The otic capsule is mostly 
ossified except in its most anteroventral area. A relatively large prootic foramen lies on the anteroventral surface of 
the otic capsule. In anurans, usually smaller oculomotor and trochlear foramina are found between the optic fenestra 
and prootic fenestra; these two foramina are not visible in S. latebrosus, and likely were integrated to the large optic 
fenestra. The exoccipitals form the posterior part of the otic capsules, the margins of the foramen magnum, and the 
occipital condyles. Dorsally, the exoccipitals are largely overlapped by the frontoparietals and ventrally by the alae 
and posteromedial process of the parasphenoid. The exoccipitals are only visible forming the dorsal and ventral edge 
of the foramen magnum and the occipital condyles. The occipital condyles bear oval-shaped articular surfaces.

Plectral apparatus. The plectral apparatus is found ventral to the crista parotica. The columella (pars media 
plectri) is a long, cylindrical bone, that proximal to the operculum has an expanded base, and runs almost horizon-
tally and then it bends slightly and gradually ventrally towards the squamosal to about half the height of the squa-
mosal. Distally, it connects with the cartilaginous pars externa plectri which is surrounded by a dorsally incomplete 
and wide ring, the cartilaginous tympanic annuli. The proximal end of the columella contacts with the anterodorsal 
edge of the cartilaginous operculum. The operculum is well developed, cartilaginous, and occludes the large fenes-
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tra ovalis. 
Exocranium. Frontoparietals. The broad, large, and paired frontoparietal bones are narrowly separated medi-

ally along their length and completely roofing the frontoparietal fenestra. The frontoparietals do not contact with 
the nasal bones and overlap the sphenethmoid. The anterior tip of the frontoparietals is close to the midline and 
from there they slant outwardly and posteriorly to the anterodorsal edge of the orbit. Posteriorly the frontoparietals 
extend over the prootic, partially overlap the epiotic eminences, and the exoccipitals. In specimen SINCHI 842, the 
separation of the frontoparietals is much narrower on its posterior 1/3. 

Nasal. The paired nasals are extensive and well-ossified bones, they cover the nasal capsule and the spheneth-
moid, they are medially separated, and do not contact with the frontoparietals. From the midline, they extend pos-
teriorly slanted in a 45-degree angle to reaching the dorso-anterior edge of the orbit. The nasals cover the olfactory 
capsules and curve ventrolateral to about half the diameter of the external nostril (they do not reach the maxillae) 
and then turn upward over and dorsally surrounding the nasal capsule. Dorsally, between the anterior tip of the na-
sals and between the anterior tip of the cartilaginous nasal capsule, a thin ossification of the septum nasi is visible 
between the nasals with its apex directed posteriorly. 

Parasphenoid. The large parasphenoid lacks ornamentation. The cultriform process is broad, occupying most of 
the floor of the brain and laterally reaching the ventral edges of the optic foramina. Overall, it is rectangular shaped, 
with its anterior and broad rounded tip passing and between the anterior edge of the neopalatines; medially the ante-
rior tip of the parasphenoid is notched. The parasphenoid alae are broad, rectangular shaped, oriented posterolateral 
and underlying the otic capsules in about ½ their ventral width and they are widely separated from the medial ramus 
of the pterygoid. The posteromedial process of the parasphenoid is distinct, overall rounded, and its posterior medial 
edge bears a medial notch. The parasphenoid does not reach the edge of the foramen magnum. 

Vomer. The small, paired anterior vomers lack articulation with other bony elements; posterior vomer are ab-
sent. Ventrally, the vomers are seen as thin ossifications on the margins of the choanae and visible, in ventral view, 
as a triradiate bone over the wall of the choana. The pre- and post-choanal processes support the choana’s anterior 
and anteromedial margins. Vomerine teeth and odontoids are absent. In specimen SINCHI-A 2679, there is a thin, 
lateral, projection, at the mid length of the vomer, towards and close to the anterior edge of the internal choana. 

Neopalatines. The neopalatines ossify and partially cover the planum anterorbitalis; laterally, the planum anter-
orbitalis remains cartilaginous in the adult. The medial tips of the neopalatines are rounded, placed slightly below 
the anterior tip of the parasphenoid, whereas the distal ones are bifurcated. The anterior edge of the neopalatines 
borders the posterior edge of internal choana.

Premaxillae. The edentate premaxillae are narrowly separated and embedded within the snout of the species 
(Fig. 9). The premaxillae are not found as the most anterior bones of the upper jaw. They are placed slightly back in 
the palate (i.e., the maxillae extend beyond the premaxillae) and between the anterior tips of the maxillae; laterally 
they do not articulate with the maxillae (Fig. 9). The alary processes of the premaxillae are well developed, inclined 
anteriorly, and their tip end slightly before the anterior tip of the maxillae. The pars palatina are broad, almost rect-
angular but their outer edge is anteriorly inclined towards the maxillae; they do not contact with the pars palatina of 
the maxillae. In specimens SINCHI-A 842, the pars palatina are overall broad and triangular and anteriorly, on their 
outer edge have a variable size projection.

Septomaxillae. The septomaxillae are small, thin, and triradiate bones that are not visible from outside; ven-
trally they can be seen within the nasal capsule. The anterior end of the nasal capsule is imbedded within the genus 
characteristic projecting ‘snout’. The snout has multiple, small, and incomplete cartilaginous rings (i.e., Alcian blue 
positive). 

Maxillae. The edentate maxillae lack pre and postorbital processes; the pars facialis is moderately developed, 
overall triangular at the level of the posterior half of the nasals, but remains widely separated from the nasals. The 
maxilla is relatively short with its posterior end found at about half the length of the optic foramen; over its posterior 
third, the maxillae articulates with the anterior ramus of the pterygoid. The anterior end of the maxillae lacks pars 
palatina, which is visible posterior to and does not contact with the pars palatina of the premaxillae; it is anteriorly 
expanded and tapes gradually to the posterior tip of the maxillae.

Quadratojugals. The quadratojugals are lost and the maxillary arch is incomplete.
Suspensorium. Pterygoid. The pterygoid is triradiate. The anterior ramus is long and its anterior 1/3 length 

overlaps with the posterior part of the maxillae and its tip reaches planum anterorbitalis. The medial ramus is short, 
seen only as a short, blunt, and ossified triangular blunt project which does not contact the otic capsule; the connec-
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tions remain cartilaginous. The posterior ramus is short and overlaps the ventral ramus of the squamosal posteriorly; 
sometimes remains of the cartilaginous palatoquadrate are found between these two elements. The ventral ramus of 
the squamosal and the posterior ramus of the pterygoid form the articular surface for the lower jaw.

Squamosal. The squamosal is “T”-shaped consisting of ventral, otic, and zygomatic rami. The ventral ramus is 
well developed, broad, and robust, whereas otic and zygomatic rami are poorly developed, the zygomatic is slightly 
longer. The ventral ramus descends almost straight, forming a 60º–80º angle with the maxilla. The otic ramus articu-
lates with the cartilaginous anterolateral margin of the crista parotica; the crista parotica is variably calcified.

FIGURE 9. Synapturanus latebrosus sp. nov. osteology, paratype SINCHI-A 2679 (cleared and double-stained specimen, 
SVL=19.0mm), (A) dorsal, (B) lateral, and (C) ventral views of cranial osteology. Stippled = bone, Gray = cartilage, Stippled 
on gray = partially ossified cartilage
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Mandible. The dentaries are smooth, lacking odontoids or ridges. The dentaries are thin and elongated bones 
and overlap about half of the length of the angulosplenials; anteriorly, they articulate with the main body of the 
mentomeckelian bones. The angulosplenial are long bones extending from almost the level of the mentomeckelian 
to the articulation with the upper jaw. The dentaries overlap the anterolateral outer surfaces of Meckel’s cartilage 
and the angulosplenials the its inner and ventral surfaces. Overall, the angulosplenial are wider and longer than the 
dentaries. The mentomeckelian bones form the mandibular symphysis, they are well ossified but remain cartilagi-
nous medially. The posterior tip of the mentomeckelian bones have a short, visible, posterior projection. Medially 
the mentomeckelian are connected by cartilage. The external margin has a distinct and long cartilaginous projection 
that curves and extends towards, but not contact with, the angulosplenial. These posterior projections are mostly 
well-ossified although their distal tips remain slightly cartilaginous

Hyobranchial skeleton. Hyoid (Fig. 9D). The hyoglossal sinus is a slightly narrow U-shaped. The hyoid is 
cartilaginous with an oval mineralized area located medially and anteriorly. The anterolateral processes of the 
hyoid plate are wide lateral expansions with small anterior projection and the posterolateral processes are slender 
and posteriorly curved. The hyale project anteriorly from the hyod plate and then they curve posterolateral; they 
are homogenous in width and at their anterior end, where they curve, they have poorly chondrified semicircular 
cartilaginous expansions. A narrow slit separates the hyoid plate from the posteromedial bones. The posteromedial 
processes are anteriorly expanded (medially connected by a small cartilaginous area) and posteriorly long, slender, 
narrow, and fully ossified.

Postcranial osteology

Axial Skeleton. Vertebral column (Fig. 10E). The vertebral column consists of 8 presacral vertebrae (I–VII pro-
coelous and VIII is diplasiocoelous. The atlas bears distinct and widely separated cervical cotyles. All vertebrae are 
non-imbricate and lack neural spines, centrum of vertebrae I–VI are wider than long, whereas that last two are more 
equal. Width of presacral and sacral vertebrae, including transverse processes, are: III > sacrum (including carti-
laginous expansion) > IV > II > VIII> V = VI = VII > I. The transverse processes of presacral vertebrae are overall 
narrow with those of presacral V–VII being thinner (about than half the width of the anterior ones). The transverse 
processes of presacral III and V are oriented nearly perpendicular, whereas those of presacral IV are oriented slightly 
posteriorly, presacral II, VI–VIII are oriented anteriorly (more distinctly in II and VIII). Sacral diapophyses are per-
pendicular to the midline, broadly and symmetrically expanded. The lateral margins of the sacral diapophyses are 
continuous with a narrow cartilage that in its axial length reaches or passes the anterior tip of the transverse process 
of presacral VIII. This cartilage articulates with the anterior tip of the ilial shaft and shows some mineralization. 
The urostyle is rounded, lacking any lateral extension, and smooth; it is broader anteriorly just behind the point of 
articulation with the sacral vertebra. 

Pectoral girdle (Fig. 10A). The firmisternal pectoral girdle lacks clavicles and procoracoid cartilages. The ster-
num is a broad cartilaginous plate, lacking any mineralization and continuous with the epicoracoid cartilage; the lat-
ter is restricted between the coracoids. The coracoids are in a slight angle with the body’s midline; they are medially 
narrow. The coracoid and the scapula are robust, fully ossified, and fused with each other forming the glenoid fossa. 
The suprascapula is entirely cartilaginous, distally it is widely expanded and bears a distinct “hook-like” projecting 
posteriorly. The thin cleithrun lies on the anterior edge of the suprascapula, it is elongated and narrow, its proximal 
end is slightly broader.

Pelvic girdle (Fig. 10B). In dorsal view, the space between the ilial shafts is U-shaped. Anteriorly and postero-
dorsally, the acetabulum is formed by the ilium and ischium, ventrally the acetabulum is bounded by a calcified 
pubis. A small crest is visible dorsal to the acetabulum. 

Limbs. Manus (Fig. 10C). The phalangeal formula is 3-3-2-2, all phalanges well ossified; length of digits is III 
> IV > II > I. The terminal phalanges are overall triangular with pointed distal tips. Proximally, the carpus consists 
of a large radiale and medium size ulnare, no intermedium visible. Carpal elements 3–5 are fused into a single ele-
ment, which lies at the base of the metacarpals III–V. A single distal carpal 2 lies at the base of metacarpal II and 
also articulates with metacarpal III. Element Y lies between and articulating with the radiale proximally and distally 
with carpal 2 and the posterior edge of the proximal element of the prepollex. The prepollex is formed by the ossi-
fied proximal and a smaller distal element. 
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Pes (Fig. 10D). The phalangeal formula is 2-2-3-4-3, terminal phalanges are overall triangular with pointed 
distal tips. Digit lengths are IV > III > V > II > I. The tarsus bears three tarsal elements: tarsal 3 is elongated and 
articulates mostly with digit 3 but also laterally with digit 2; tarsal 2 is minute and located between digits II, I, and 
tarsal 1; and tarsal 2 is large, rounded, and articulates with digit 1 and the proximal element of the prehallux, both 
proximal and distal elements of the prehallux are completely ossified.

FIGURE 10. Synapturanus latebrosus sp. nov. osteology, paratype SINCHI-A 2679 (D) ventral view of pectoral girdle, (E) 
hand, (F) foot, (G) dorsal view of vertebral column, (H) dorsal view of lower jaw and hyobranchial skeleton, (I) dorsal view of 
pelvic girdle. Stippled = bone, Gray = cartilage, Stippled on gray = partially ossified cartilage

Diagnosis of Synapturanus. Based on the revision of S. mirandariberoi, S. salseri, S. rabus, S. latebrosus sp. 
nov., S. sacratus sp. nov., S. artifex sp. nov. (osteology and morphology) and the publication of further recently 
described species (Fouquet et al.., 2021b), we provide the following updated diagnosis for the genus: protruding 
snout supported by incomplete cartilaginous rings (Fig. 11A); vertebral column diplasiocoelous, eight presacral ver-
tebrae, sacral diapophyses expanded; maxillary arch incomplete, prevomers and quadratojugal absent; pars palatina 
of premaxillae posteriorly notched; pars palatina of maxillae anteriorly expanded; internasal bone present; palatines 
present (sometimes partially or completely fused with underlying bones); procoracoid and clavicles absent; terminal 
phalanges pointed; distal fingers and toes rounded, lacking disk-like expansion; transverse processes of urostyle as 
wide as those of the third vertebrae; adult males with a distinct wrist gland; males have a single and medial testicle 
(Fig. 11B); W-shaped lower jaw; a small, medial, and unpigmented small area on tip of the lower jaw.

Discussion

Including the new species described here, the genus Synapturanus now consists of 10 described species: 5 from 
Colombia, 2 from Guyana, 1 from French Guyana, 1 from Peru, and 1 from Brazil. The diversity analysis of the ge-
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nus Synapturanus suggests a species richness six times higher (Fouquet et al.., 2021a) and that it will increase with 
further sampling in the Western Amazonia, as shown by the three additional species described here. Although allo-
patric speciation may favor diversification in Neotropical microhylids, including Synapturanus, given that medium 
to large size rivers represent barriers triggering vicariance in small size and fossorial anurans (de Sá et al.., 2019), it 
is necessary to intensify local sampling in such hidden microhabitats, for better understanding of their distribution 
and speciation patterns. 

Our examination of the morphology of the three new species proposed here and that of Synapturanus rabus, S. 
salseri, and S. mirandariberoi as well as osteological comparisons with S. latebrosus sp. nov., provide additional 
diagnostic characters for the genus. These are: 1. protruding snout supported by cartilaginous rings (Fig.11A), also 
found in a cleared and double-stained specimen of S. sacratus sp. nov., 2. adult males with a wrist gland, 3. a single 
testicle (i.e., not paired, Fig. 11B); examination of Otophryne males showed they have the common vertebrate of 
two testicles trait, 4. lower jaw shaped as a broad W, a small, medial, and unpigmented area on tip of the lower jaw 
(more evident in preserved specimens). Currently, we do not know of any report of an anuran species with a single 
testicle; however, Lynch (pers. comm.) is aware that Eleutherodactylus restrepoi shows this condition. 

In anurans each testicle is associated with one kidney and they are relatively small. In Synapturanus, there is 
a single and large testicle in a medial position to both testicles. Given its larger size and medial position, we think 
it is likely the fusion of the two testicles into a single morphological structure. However, developmental work will 
be needed to determine if the single testicle of Synapturanus is indeed the result of a fusion of the two testicles that 
characterize vertebrates or corresponds to the evolutionary loss of one testicle. 

Herein we discussed characters that have been erroneously considered synapomorphies for Synapturanus. Car-
valho (1954) listed, among others, the following traits as diagnostic for Synapturanus: 1) prevomer fused with 
sphenethmoid and parasphenoid, 2) quadratojugal reduced, 3) palatines absent, and 4) fingers and toes with “disk-
like expansions”. Nelson and Lescure (1975) also listed fusion of prevomers and parasphenoid and maxillary arch 
complete in the diagnosis of Synapturanus. In the material examined, we did not find prevomers; either the prevo-
mers are indistinguishable fused with other cranial elements or they were evolutionary lost. Synapturanus salseri, 
the least ossified species with a distinct lack of fusion of cranial bones, lacks prevomers. Currently, there are no 
cranial developmental data for Synapturanus to argue for a full fusion of the prevomers to other cranial elements. 
Palatines are present and distinct in S. salseri and S. latebrosus sp. nov., distinct and medially fused to the braincase 
in S. mirandariberoi, and indistinctly fused in S. rabus. Carvalho (1954) reported the absence of palatines in S. 
mirandariberoi; however, more recently Zweifel (1986) reported palatines in a cleared and stained specimen of S. 
mirandariberoi. 

The septomaxillae of Synapturanus salseri is distinct and independent of other cranial element (Fig. 12 ventral 
view); in S. mirandariberoi (Fig. 13) and S. rabus (Fig. 14) only the tip of the posterior ramus of the septomaxillae 
fuses to the braincase at the junction between the anteromedial edge of the planum anterorbitalis and the ossified 
sphenethmoid. In Synapturanus, the maxillary arcade is incomplete due to the loss of the quadratojugal. Carvalho 
(1954) reported the quadratojugal present and in contact with the maxillae in Hamptophryne, Hyophryne, and 
Ctenophryne, and not in contact with the maxillae in Relictivomer, Arcovomer, Dasypops, and Myersiella. Fur-
thermore, he noted that in Synapturanus the “quadratojugal is reduced, not in contact with the maxillae”. The lack 
of quadratojugal was reported for Syncope (Walker, 1973). More recently, the maxillary arcade was described as 
incomplete in many New World microhylids but that a quadratojugal is present in all taxa except Syncope (Trueb et 
al., 2011). Based on CT scans and clear and stained specimens examined herein, the quadratojugal is absent in S. 
latebrosus sp. nov., S. sacratus sp. nov., S. mirandariberoi, S. salseri, and S. rabus; representing a synapomorphy 
for the genus. 

The recent description of three new species, i.e. Synapturanus mesomorphus, S. ajuricaba, and S. zombie in-
cluded description of their osteology (Fouquet et al.., 2021b). Therein, it is suggested that the broad based condition 
of the ventral ramus of the squamosal corresponds to its fusion with quadratojugal. We see no evidence of this fu-
sion and there is no developmental data to corroborate such a fusion. Historically, the morphology of the squamosal 
has been extensively studied (e.g., Griffiths, 1954; Starrett, 1968; and Lynch, 1971, Trueb, 1977); more recently the 
squamosal was listed among five dermal bones where hyperossification may be the results of heterochronic process-
es (Paluh et al.., 2020). Furthermore, a well-developed, broad, and robust ventral ramus is found in other anurans 
(e.g. Rhinophrynus dorsalis, Rhinella acrolopha, Hemiphractus panamensis, Chacophrys pierottii, Brachycephalus 
ephippium, Macrogenioglottus alipioi (Trueb 1973, Paluh et al.., 2020).
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FIGURE 11. (A) Incomplete cartilaginous rings within the protruding snout of Synapturanus latebrosus sp. nov. SINCHI-A 
2679, paratype (cleared and double-stained specimen, (B) Single and medial testicle in Synapturanus latebrosus sp. nov. adult 
male SINCHI-A 842, paratopotype (cleared and double-stained specimen).
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FIGURE 12. Colorized surface rendering of micro computed-tomography (microCT) scans of Synapturanus salseri (AMNH 
A-118800), illustrating major skeletal features. All scale bars equal 1 mm. (A) From left to right; dorsal, lateral, and ventral 
views of the skull; (B) ventral view of the pectoral girdle; (C) dorsal view of the right arm; (D) dorsal view of the vertebral 
column; (E) from left to right; dorsal and lateral views of the pelvic girdle; and (F) from left to right; dorsal and lateral views 
of the right leg.

Synapturanus skulls are well ossified. Among the specimens examined (Fig. 9, 12–14), S. salseri and S. late-
brosus sp. nov. have frontoparietals distinctly separate from nasals and exoccipitals (narrowly separated in S. mi-
randariberoi, AMNH A90936 cleared and stained paratype), the parasphenoid distinct from the cranial floor. The 
frontoparietals are overall rectangular in shape and anteriorly narrower, whereas the nasal are triangular shaped and 
the lateral margin curves ventrolateral but do not contact with the pars facialis of the maxilla. Synapturanus salseri 
and S. latebrosus sp. nov. have narrower and slightly longer skulls than the other species in the genus. The ratio of 
cranial length (i.e., posterior edge of occipital condyles to the most anterior ossified cranial element) to cranial width 
(i.e., between posterior tips of mandible) are S. salseri and S. latebrosus sp. nov. = 1.3, S. mirandariberoi = 1.0, and 
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S. rabus = 1. Synapturanus rabus (Fig. 14) is the most ossified species and most cranial bones are indistinctly fused 
with each other. The frontoparietals, nasals, and exoccipitals are entirely fused with each other and with the sphen-
ethmoid into a single continuous element; i.e., including the previous cartilaginous areas of the braincase found 
among bones in S. salseri. Synapturanus mirandariberoi is similar to S. rabus; the nasals are indistinctly fused with 
each other medially but their posterior edge is distinct and the frontoparietals are barely distinct from each other 
(mostly posteriorly) and from the nasals (Figs. 13–14). Similarly, a convergent fusion of frontoparietals, nasals, 
exoccipitals, and sphenethmoid was reported for Rhinophrynus and pipids (Trueb, 1973). 

FIGURE 13. Colorized micro computed-tomography (microCT) scans of Synapturanus mirandariberoi (AMNH A-90935), 
illustrating major skeletal features. All scale bars equal 1 mm. (A) From left to right; dorsal, lateral, and ventral views of the 
skull; (B) ventral view of the pectoral girdle; (C) dorsal (upper) and medial (lower) views of the right arm; (D) dorsal view of 
the vertebral column; (E) from left to right; dorsal and lateral views of the pelvic girdle; and (F) from left to right; dorsal and 
lateral views of the left (reflected, right leg was damaged) leg.
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In dorsal and ventral views of Synapturanus salseri, we observed what we consider to be the internasal bone 
(Fig. 12). This narrow element was reported in Pternohyla fodiens and found in the midline of the skull and on the 
dorsal area of the internasal septum and that it may function to reinforce the skull in burrowing frogs (Trueb 1970). 
This element is distinct in Synapturanus and represents a more extensive ossification of the internasal septum. In S. 
salseri the internasal is least developed not reaching the anterior tip of the nasal capsules. The ossification of the in-
ternasal bone is more extensive in S. mirandariberoi and S. rabus with the anterior curvature of the internasal, which 
in ventral view, is lying between the alary processes of the premaxillae. In lateral view, the anterior curvature of the 
internasal aligns with the tip of the maxillae in S. rabus (Fig. 14); whereas in S. mirandariberoi, it extends beyond 
the anterior tip of the maxillae (Fig. 13). Furthermore, dorsally the fusion of the internasal to the nasals is noticeable 
in S. rabus (less distinct in S. mirandariberoi). In Synapturanus, the extensive fusion of cranial bones is likely cor-
related, as in other taxa, with miniaturization (Hanken 1993, Scherz et al.. 2019, Paluh et al.. 2020) coupled in some 
taxa with fossoriality e.g. Synapturanus, resulting in an overall pattern of hyperossification.

In Synapturanus, the premaxillae are not found at the anterior end of the skull, but located posterior to, and 
between, the distal tips of the maxillae; they are not fully visible in lateral view (Figs. 9, 12–14). The premaxillae 
have a pars dentalis that lack teeth and a broader pars palatina that is slightly notched posteriorly. The pars alaris 
are inclined anteriorly and project dorsally, diverging to each other in S. salseri and S. mirandariberoi and mostly 
parallel to each other in S. rabus. In the ventral view, they appear flanking the anterior end of the internasal in S. 
mirandariberoi and S. rabus; in lateral view, their tip contact with the internasal in S. mirandariberoi. The maxillae 
have a well-developed pars facialis; in S. mirandariberoi and S. rabus, it has an overall broad and triangular-shaped 
preorbital process not contacting with the nasals, S. salseri lacks the triangular shape. The pars palatina of the maxil-
lae is absent on the anterior quarter of the maxillae where the premaxillae are found; the pars palatina are distinctly 
broader anteriorly. The maxillary arches are incomplete due to the loss of the quadratojugals (Figs. 9, 12–14). The 
septomaxillae partially support the nasolacrimal duct (Duellman and Trueb 1994) and the homology of this bone 
was previously reviewed (Pugener and Maglia 2007). The septomaxillae of Synapturanus are triradiate and located 
slightly lateral and posterior to the pars palatina of premaxillae. They are independent from other elements in S. 
salseri and in S. mirandariberoi and in S. rabus the tip of the posterior ramus of the septomaxillae is fused to the 
anteroventral medial margins of the planum antorbitale (Fig. 12–14). Furthermore, they are located forward in the 
skull where their anterior ramus is found in front or parallel to the mentomeckelian. 

In Synapturanus salseri the sphenethmoid ossifies only to form the anterior wall of the braincase and it is dis-
tinctly separated from the nasals, the frontoparietals, and the parasphenoid that underlines the braincase (Fig. 12). 
The braincase is completely ossified in S. rabus and S. latebrosus sp. nov. (Figs. 14 and 9, respectively). In S. rabus, 
the anterior wall of the orbital capsule is ossified and the posterior edge of the nasals is indistinctly continuous with 
this wall, whereas in S. mirandariberoi the posterior edges of the nasal is distinct. The braincase of S. latebrosus sp. 
nov. is ossified but nasals and frontoparietals are distinct from each other and from the underlying ossified braincase 
(Fig. 9).

The parasphenoid develops ventral to the braincase. In Synapturanus salseri it is triradiate with a long and ante-
riorly pointed cultriform process, lateral broad alae, and a short posterior tip that extends between the exoccipitals. 
The parasphenoid of S. latebrosus sp. nov. is similar to S. salseri, but lacks the lateral alae. This bone is fused with 
the floor of the braincase, the exoccipitals, and the sphenethmoid, but overall its boundaries are still visible in S. 
mirandariberoi; whereas in S. rabus it is mostly indistinct on the cranial floor (Figs. 9, 12–14).

The otic capsule of S. salseri is mostly cartilaginous with only its anterior and posterior walls being ossified; 
consequently, in CT scans the fenestra ovalis is not defined; the optic capsule is fully-ossified with a distinct fenestra 
ovalis in S. rabus, S. mirandariberoi, and S. latebrosus sp. nov. The fenestra ovalis in S. mirandariberoi located 
ventrally and oriented ventrolateral, whereas S. rabus and S. latebrosus show more lateral positioned fenestra ovalis. 
The columella is overall small and thin with a broader proximal end which bears a slight indentation in S. salseri 
and S. mirandariberoi and has convex edge in S. rabus and S. latebrosus sp. nov.

The T-shaped squamosal consists of ventral, otic, and zygomatic rami. The ventral ramus is well developed 
and anteriorly inclined in all species. The otic and zygomatic rami are about equal in length except in S. salseri 
where the otic ramus is longer (Fig. 12). The otic ramus contacts with the anterolateral margin of the ossified crista 
parotica; in S. latebrosus sp. nov. this margin is not fully ossified (Fig. 9). The zygomatic ramus in S. salseri and S. 
latebrosus sp. nov. is overall pointed, whereas in S. mirandariberoi is almost rectangular and in S. rabus it expands 
down appearing as an anterior expansion of the zygomatic ramus through the top 1/3 of its length (Figs. 9, 12–14). 
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The anuran pterygoids are triradiate (Trueb 1970). The pterygoids of Synapturanus are triangular-shaped, with a 
distinct anterior ramus (the tip of the triangle) and the base of the triangle consisting of a flange of bone extending 
between the medial and posterior rami. The anterior ramus of the pterygoid overlaps the posterior part of the maxil-
lae (about 35% in S. salseri, 42% in S. mirandariberoi, and 43% in S. rabus overlap of the maxillae length). During 
development, the squamosal and pterygoids invest the cartilaginous palatoquadrate as reported for Hamptophryne; 
in the adult, the only remains of the palatoquadrate is the ossified pars articularis quadrati that participates in the jaw 
articulation (de Sá and Trueb, 1991).

FIGURE 14. Colorized micro computed-tomography (microCT) scans of Synapturanus rabus (AMNH A-92969), illustrating 
major skeletal features. All scale bars equal 1 mm. (A) From left to right; dorsal, lateral, and ventral views of the skull; (B) 
ventral view of the pectoral girdle; (C) dorsal (upper) and medial (lower) views of the right arm; (D) dorsal view of the vertebral 
column; (E) from left to right; dorsal and lateral views of the pelvic girdle; and (F) from left to right; dorsal and lateral views 
of the right leg.
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The dentaries invest the anterolateral external surface of Meckel’s cartilage and the angulosplenials extend 
over its lateral and posterior surfaces. The ratio dentary/angulosplenial length is: 59% in S. salseri and S. rabus, 
64% in S. latebrosus sp. nov., and 65% in S. mirandariberoi. Mentomeckelian bones are found between, the tips 
of the angulosplenial, i.e., slightly recessed from the tip of the dentaries (Figs. 9, 12–14). The mentomeckelian are 
small bones, their anterior part lies horizontal to the edge of the mandible and then bending posteriorly and slightly 
outward, parallel to the anterior tip of the angulosplenial. In S. rabus, the posterior tip of the mentomeckelian has a 
pointed extension that is not present in the other species.

The vertebral column consists of 8 presacral vertebrae (Figs. 10, 12–14); in Synapturanus the vertebrae are 
non-imbricated (distinctively in S. salseri and S. latebrosus sp. nov., Figs. 12 and 9) and lack neural processes; 
transverse processes of presacral II and VIII are oriented anteriorly; transverse processes of presacral III about of 
equal width to the sacral diapophyses; sacral vertebra articulates with the coccyx via a bicondylar articulation. Coc-
cyx rounded, smooth, and slightly wider anteriorly.

The pelvic girdle is V-shaped in Synapturanus (Figs. 10, 12–14). The ilial shaft is mostly smooth bearing only 
a low crest on its dorsal edge above the acetabulum, the ilium is fully ossified. The acetabulum is formed by the 
confluence of the ilium, ischium, and cartilaginous pubis. In S. salseri, the ilium is well developed, the ischium is 
not entirely ossified, and the pubis is not calcified. Whereas in S. mirandariberoi all three elements are ossified/cal-
cified and their boundaries can be seen; furthermore, in S. rabus and S. latebrosus sp. nov. they are fully ossified 
and their boundaries are indistinct.

Microhylids have a firmisternal pectoral girdle. The pectoral girdle of Synapturanus lacks clavicles, precora-
coids, procoracoids, and omosternum; the sternum is entirely cartilaginous forming a wide plate that is continuous 
with the epicoracoid cartilages (Figs. 10, 12–14). Coracoids are robust and fused with the scapula as reported for 
Hamptophryne boliviana; however, this species retains the procoracoid cartilages and the clavicles (de Sá and 
Trueb, 1991); the glenoid fossa is formed by these two fused bones. The cleithrum invests the anterior margin of the 
cartilaginous suprascapula in S. latebrosus sp. nov.. Interestingly, the CT scan of the other species does not show 
the presence of a cleithrum. 

The forelimb in Synapturanus consist of the proximal humerus and the fused radius and ulna distally (Figs. 10, 
12–14). The humerus has a distinct and wide crest on its proximal end in S. salseri and S. mirandariberoi; however, 
in S. rabus and S. latebrosus sp. nov. the crest is narrow and less distinct. 

Phalangeal formula is 2-2-3-3, terminal phalanges are pointed. Phalanges are not fused in S. salseri; whereas in 
S. mirandariberoi and S. rabus there seems to be fusion of some terminal phalanges. Carpal elements in S. salseri 
are cartilaginous and the species lacks prepollex. Synapturanus mirandariberoi and S. latebrosus sp. nov. have large 
and distinct ulnare and radiale, fused carpals 2, 3, and 4, carpal 1, distinct centrale 1 and 2, and prepollex, whereas 
S. rabus has two blocks of fused elements, one consisting of ulnare, carpals 1– 4, and another consisting of fused ra-
diale, centrale 1 and 2, prepollex, and metacarpal 1. Hindlimbs in Synapturanus consist, proximal to distally, of: fe-
mur, tibio-fibulae, elongated tibiale and fibulare, and a phalangeal formula 2-2-3-4-3, terminal phalanges triangular 
and pointed (Figs. 10, 12–14). The tibiale and fibulare are fused into a single element in S. rabus and S. latebrosus 
(Figs. 14 and 10, respectively). Tarsal elements in S. salseri are cartilaginous; in S. mirandariberoi, S. rabus, and S. 
latebrosus sp. nov. the prehallux, centrale, and intermedium are visible.

We include the protuberant wrist gland found in males of Synapturanus in the category of a multicellular 
“breeding glands” of anurans. These are sexually dimorphic glands, found in specific areas of the body, and likely 
derived from mucous gland (Noble 1929); histochemicaly they are not mucus glands but their secretion stained 
more similar to mucus than to granular glands (Holloway and Dapson 1971). Their function is releasing compounds 
that function as attractants, calming, or receptive during amplexus (Sever, 1989). Furthermore, in some genera the 
glands also function to “glue” the amplected pair. Gluing seems more prevalent in species with notable size differ-
ence between males and females and in fossorial species with underground nesting, but it has also evolved in aquatic 
species (Visser et al.. 1982). Overall, gluing during amplexus has evolved independently in several anuran lineages. 
We have found no reports or evidence of “gluing” during amplexus in Synapturanus. 

The wrist gland in breeding males of Synapturanus is a synapomorphy for the genus. The coloration of this 
gland was described as gray-brown, similar to the rest of the arm in S. rabus, whereas in S. salseri and S. miran-
dariberoi the pale wrist gland contrast with the darker coloration of the rest of the arm (Pyburn, 1976). We cannot 
discard that the described scattered dots of these glands could correspond to the external opening of the glandular 
ducts. The surface of these gland in Synapturanus is always smooth, i.e. lacking spines, protuberances, or serrations. 
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Currently, there is no information on the hormonal function or histological structure of wrist glands in Synapturanus 
and there is no report or evidence of gluing in the genus. Breeding gland were reported for a few other microhylids. 
Pectoral breeding glands were reported for Gastrophryne carolinenis and G. olivacea where they function to “glue” 
the male to the dorsum of the female during amplexus; they were also reported in the Southeast Asian Kaloula 
picta (Conaway and Metter, 1967; Metter and Conoway, 1969; Inger 1954). The secretions of these glands stained 
very differently; but histochemical they are more similar to mucus than to granular glands (Holloway and Dapson 
1971).

The forearm gland is present in males larger than 18.1 mm SVL in S. latebrosus sp. nov., larger than 14.0 mm 
SVL in S. sacratus sp. nov., and larger than 15.1 mm SVL in S. artifex; we consider those specimens as adult and re-
productively active males. Males in the type series of S. rabus (Pyburn, 1976), and the male we collected near their 
type locality, exhibited the wrist gland. The photograph of a paratype of S. salseri (Pyburn 1975) also shows the 
wrist gland. Males of S. salseri collected close to the species type locality had this gland. We do not have specimens 
collected throughout the year for any of the species to relate the presence of the gland to a particular time. The wrist 
gland seems to be a permanent secondary character once the individual reaches sexual maturity. If the wrist gland is 
functional throughout the year, then the species may not have a specific “breeding season”. A continuous reproduc-
tive strategy may be favored by the stable humidity below the leaflitter and within the forest’s mat of rootlets. 

Overall, due its fossorial and leaf litter habits, little is known about the life history and reproductive biology of 
Synapturanus. Pyburn (1976) assumed that S. rabus females move around on the leaf litter searching for males and 
that males called from underneath the layer of rootlets; our field observations cannot corroborate Pyburn’s com-
ment. At least one female of the type series (holotype and paratopotypes) of S. latebrosus sp. nov. was collected 
at night, below the compact “mat” of small and interweaved rootlets that characterizes the forest floor at the type 
locality. From the paratypes, one female and two males were collected below the leaf litter; one additional female 
was collected while moving above the leaf litter and three females were found inside rotten trunks. The type series 
of S. sacratus sp. nov., both males and females, were collected while mingling in the leaf litter in the afternoon. The 
single female and three males of S. artifex sp. nov. were collected within the deep “mat” of rootlets that character-
ized the floor of the rainforest in the area. It is likely that the three new species are active in the afternoon and at 
night; both S. artifex sp. nov. and S. latebrosus sp. nov. were heard calling at those times. The advertisement calls 
of Synapturanus salseri, S. rabus, S. mirandariberoi, S. zombie, S. mesomorphus, and S. ajuricaba have been pre-
viously reported (Pyburn, 1975, 1976, Zimmerman and Bogart, 1984, Menin et al.. 2007, Fouquet et al.. 2021b). 
Unfortunately, we do not have recordings of two of the three new species here described. 

Currently, there is no available information on the reproductive biology for any of the three new species de-
scribed here or on those described for the Eastern Guiana Shield (Fouquet et al. 2021b), beyond the data previ-
ously reported for S. salseri, S. mirandariberoi and S. rabus (Carvalho, 1954, Pyburn, 1975, Pyburn 1976; Menin 
et al.., 2007; Hero 1990, McDiarmid and Altig 1999). Synapturanus was presumably listed as a direct developer 
by Duellman and Trueb (1986, 1994), and Hero (1990). The reported reproductive data suggest that amplexus and 
oviposition take place below the rootlet mantle. We did not find postures of any of the new species; however, find-
ing the specimens under the rootlet mantle and the soil suggests that the postures could be laid at this interface. In S. 
latebrosus sp. nov., as we rolled up the rootlets mat the specimens were exposed, but we found no holes from which 
they could emerge. Recently, it was suggested that the species of western clade would have epigean habits (Fouquet 
et al.. 2021a, b) and that they forage among the leaf litter given the less robust conformation of their humerus and 
the fusion between tibiale and fibulare, among other features. The depth between the rootlet layer in which we found 
many specimens of S. latebrosus sp. nov. and all those of S. artifex. sp. nov. do not corroborate epigean habits but 
they probably do not dig holes for egg deposition, as Pyburn (1976) would suggest when he describes finding the 
egg clutches of S. rabus below the ground surface, about 10 cm deep. 

Synapturanus rabus females were reported to have two large-yolked eggs and a clutch had two capsulated em-
bryos that were accompanied by an adult (Pyburn, 1976). Egg clutches of the “S. rabus species complex” may all 
consist of two eggs and clutch size is likely limited by overall body size.

Finally, the habitat conditions of the three species described here are quite different; S. sacratus sp. nov. and 
S. artifex sp. nov. are found in well-conserved forests, the former in a state protected area and the latter in an in-
digenous territory. On the other hand, Synapturanus latebrosus sp. nov. inhabits forested areas in the Department 
of Caquetá, unfortunately extensive areas of forest have been cleared to generate pastures for livestock. In 2018, 
according to the Sistema de Información Ambiental Territorial de la Amazonia Colombiana-SIAT-AC, the four 
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municipalities where this species have been reported have, in average, a forest cover of 26% versus 56% of pasture 
cover. Synapturanus latebrosus sp. nov. seems to be exclusively restricted to remaining small forest fragments 
which are still vulnerable to deforestation and severe climatic change impacts, for these reasons the evaluation of its 
conservation status is urgently needed.
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APPENDIX 1. Additional examined specimens.

Synapturanus rabus. COLOMBIA: Vaupés: area “no municipalizada” Yavaraté, comunidad Yavaraté (SINCHI–A 5911), about 
50Km from the type locality of S. rabus; (AMNH-A 92968) near the village of Yapima (paratype); los Angeles (UTA A-
3975, UTA A-39758).

Synapturanus salseri. COLOMBIA: Vaupés: area “no municipalizada” Yavaraté, Timbó (IAvH-Am (IND-AN) 3398), (UTA 
A-4510, A-4513, A-4463), comunidad Matapí (SINCHI-A 5712, 5713, 5714, 5734, 5735, 5736), comunidad Yavaraté 
(SINCHI-A 5888, 5902, 5903, 5904, 5905, 5906, 5907).

Synapturanus mirandariberoi. GUYANA: (AMNH-A 01293, 10399, 18987, 46265, 46386, 136017), Mazaruni-Potaro: 
(AMNH-A 71009, 71010, 71011, 71012, 71013, 13526), Rupununi: (AMNH-A 90936 clear and stained, 90837,90945, 
90946, 90947, 92020, 92021).
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APPENDIX 2. Morphometric measurements (in mm) of specimens of Synapturanus latebrosus sp. nov., S. artifex sp. 
nov., S. sacratus sp. nov., S. rabus, and S. salseri

SPECIES ACRONYM SEX SVL HL HW IO END ED TBL SOURCE
S. rabus SINCHI-A 5911 ♂ 16.35 4.65 4.20 1.90 1.30 1.50 7.15 This study
S. rabus Holotype USNM-199674 ♀ 17.20 5.10 4.70 1.50 1.10 7.20 Pyburn, 1976
S. artifex sp. nov SINCHI-A 6633 ♂ 15.60 4.10 4.10 2.20 1.60 0.90 6.70 This study
S. artifex sp. nov SINCHI-A 6631 ♂ 15.15 4.20 4.10 2.25 1.35 1.10 6.50 This study
S. artifex sp. nov SINCHI-A 6632 ♂ 15.50 4.15 4.10 2.15 1.45 1.15 6.70 This study
S. artifex sp. nov SINCHI-A 6518 ♂ 15.85 4.10 4.30 2.00 1.35 1.00 6.50 This study
S. artifex sp. nov SINCHI-A 7110 ♂ 15.45 4.35 4.85 1.90 1.40 1.10 6.70 This study
S. artifex sp. nov SINCHI-A 8134 ♂ 15.60 4.50 4.75 1.75 1.40 1.50 6.65 This study
S. artifex sp. nov SINCHI-A 8207 ♂ 15.60 4.00 4.80 1.90 1.50 1.00 6.55 This study
S. artifex sp. nov SINCHI-A 8210 ♂ 15.85 4.20 4.90 1.60 1.40 1.30 6.75 This study
S. artifex sp. nov SINCH-A 8213 ♂ 15.60 4.20 5.10 1.60 1.40 1.10 6.40 This study
S. artifex sp. nov SINCHI-A 6469 ♀ 17.60 5.10 4.50 2.30 1.60 1.15 7.15 This study
S. artifex sp. nov SINCHI-A 7111 ♀ 17.00 4.15 4.90 1.70 1.50 1.30 7.05 This study
S. artifex sp. nov SINCHI-A7109 ♀ 17.20 4.80 4.95 1.95 1.65 1.40 7.10 This study
S. latebrosus sp. nov. SINCHI-A 5642 ♀ 20.00 5.80 5.00 2.40 2.00 1.15 7.55 This study
S. latebrosus sp. nov. SINCHI-A 5643 ♀ 21.45 5.40 5.45 2.60 2.10 1.00 8.05 This study
S. latebrosus sp. nov. SINCHI-A 2703 ♀ 20.25 5.40 5.25 2.20 2.00 1.15 7.55 This study
S. latebrosus sp. nov. SINCHI-A 2678 ♀ 20.05 5.15 5.4 2.35 1.90 1.10 8.35 This study
S. latebrosus sp. nov. SINCHI-A 5671 ♀ 20.85 4.80 4.95 2.40 1.85 1.10 7.30 This study
S. latebrosus sp. nov. SINCHI-A 839 ♀ 21.50 5.55 5.90 2.50 2.00 1.00 8.30 This study
S. latebrosus sp. nov. SINCHI-A 841 ♀ 20.85 5.50 5.50 2.70 2.10 1.00 7.45 This study
S. latebrosus sp. nov. SINCHI-A 840 ♀ 22.00 5.45 5.90 2.60 2.20 1.10 8.40 This study
S. latebrosus sp. nov. SINCHI-A 843 ♂ 18.10 4.55 5.15 2.50 1.95 1.25 7.20 This study
S. latebrosus sp. nov. SINCHI-A 844 ♂ 19.00 4.70 4.85 2.30 1.95 1.15 6.35 This study
S. latebrosus sp. nov. SINCHI-A 845 ♂ 19.00 5.15 5.40 2.10 1.95 0.95 6.95 This study
S. sacratus sp. nov ICN 56890 ♀ 16.60 4.45 4.30 1.90 1.60 1.10 6.85 This study
S. sacratus sp. nov ICN 56889 ♀ 17.30 4.55 4.15 2.05 1.40 1.15 6.95 This study
S. sacratus sp. nov ICN 56895 ♂ 15.10 4.15 3.95 1.85 1.55 1.25 6.70 This study
S. sacratus sp. nov ICN 56892 ♂ 14.00 3.90 4.20 1.90 1.50 1.50 6.00 This study
S. salseri Holotype UTA A-4011 ♂ 27.60 7.00 7.10 2.10 1.40 11.10 Pyburn, 1975
S. salseri SINCHI-A 5904 ♂ 25.95 5.85 6.40 3.20 2.20 1.50 10.60 This study
S. salseri SINCHI-A 5906 ♂ 25.15 6.00 6.95 2.90 2.15 1.20 11.50 This study
S. salseri SINCHI-A 5888 ♂ 25.85 6.45 6.00 2.80 2.45 1.15 10.65 This study
S. salseri SINCHI-A 5903 ♂ 24.85 6.50 6.15 3.00 2.00 1.45 10.30 This study
S. salseri SINCHI-A 5902 ♂ 25.30 6.55 6.75 2.90 2.10 1.30 10.35 This study
S. salseri SINCHI-A 5907 ♂ 23.60 6.80 6.90 3.00 2.20 1.10 10.15 This study
S. salseri SINCHI-A 5905 ♂ 23.75 6.20 6.20 2.60 2.25 1.10 10.30 This study
S. salseri SINCHI-A 5735 ♂ 22.65 6.50 6.05 2.90 2.10 1.35 9.30 This study
S. salseri SINCHI-A 5734 ♂ 24.10 6.15 6.00 2.95 2.00 1.40 9.80 This study
S. salseri SINCHI-A 5736 ♂ 23.90 5.90 5.95 2.65 1.95 1.10 9.40 This study
S. salseri SINCHI-A 5714 ♂ 23.70 5.70 6.30 2.55 2.10 1.40 9.15 This study
S. salseri SINCHI-A 5713 ♂ 23.40 5.85 5.85 2.65 2.00 1.20 9.95 This study
S. salseri SINCHI-A 5712 ♂ 24.80 6.35 5.80 2.95 2.20 1.45 10.50 This study



Three new species of the Synapturanus rabus complex Zootaxa 5258 (2) © 2023 Magnolia Press  ·  189

A
PP

E
N

D
IX

 3
. S

am
pl

es
 a

nd
 lo

ca
lit

ie
s u

se
d 

fo
r m

ol
ec

ul
ar

 a
na

ly
se

s a
nd

 G
en

ba
nk

 a
cc

es
si

on
 n

um
be

rs
. A

cr
on

ym
s o

f c
ol

le
ct

or
s:

 S
N

C
-H

: N
úm

er
o 

de
 C

am
po

 H
er

pe
to

fa
un

a 
In

st
itu

to
 

SI
N

C
H

I. 
M

O
M

: M
ar

ie
la

 O
so

rn
o 

M
uñ

oz
; J

A
R

M
: J

ul
iá

n 
A

nd
ré

s R
oj

a 
M

or
al

es
; J

D
L:

 Jo
hn

 D
. L

yn
ch

. 
Sp

ec
im

en
 

vo
uc

he
r

Fi
el

d 
nu

m
be

r
G

en
us

Sp
ec

ie
s

L
oc

al
ity

C
ou

nt
ry

L
at

itu
de

L
on

gi
tu

de
A

cc
es

si
on

 N
um

be
r

So
ur

ce

M
ZU

SP
15

92
09

M
TR

40
08

7
Ad

el
as

te
s

hy
lo

no
m

os
M

at
ur

ak
a,

 A
M

B
ra

zi
l

0.
62

51
69

	
-6

6.
11

74
35

M
W

30
52

20
.1

:1
06

9-
26

45
G

en
B

an
k

M
ZU

SP
15

42
10

M
TR

40
12

0
Ad

el
as

te
s

hy
lo

no
m

os
M

at
ur

ak
a,

 A
M

B
ra

zi
l

0.
62

51
69

-6
6.

11
74

35
M

W
22

20
85

.1
G

en
B

an
k

R
O

M
39

67
7

 
O

to
ph

ry
ne

st
ey

er
m

ar
ki

M
t. 

Ay
an

ga
nn

a
G

uy
an

a
5.

39
95

08
-5

9.
95

05
54

K
C

18
00

78
.1

G
en

B
an

k

R
O

M
42

96
1

PT
-4

61
O

to
ph

ry
ne

st
ey

er
m

ar
ki

M
t. 

W
ok

om
un

g
G

uy
an

a
5.

11
74

97
-5

9.
82

24
74

K
M

50
91

72
.1

G
en

B
an

k

PK
37

78
PK

37
78

O
to

ph
ry

ne
st

ey
er

m
ar

ki
C

hi
m

an
ta

-T
ep

ui
G

uy
an

a
5.

32
02

78
-6

2.
20

25
00

M
W

30
52

26
.1

:1
13

1-
27

23
G

en
B

an
k

PK
19

97
PK

19
97

O
to

ph
ry

ne
st

ey
er

m
ar

ki
M

ar
in

gm
a-

Te
pu

i
G

uy
an

a
5.

20
66

67
 

-6
0.

59
16

67
M

W
30

52
25

.1
:1

13
4-

27
14

G
en

B
an

k

R
O

M
 3

96
79

O
to

ph
ry

ne
ro

bu
st

a
M

t. 
Ay

an
ga

nn
a

G
uy

an
a

K
C

18
00

34
G

en
B

an
k

R
O

M
 4

29
63

PT
-4

59
O

to
ph

ry
ne

ro
bu

st
a

M
t. 

W
ok

om
un

g
G

uy
an

a
5.

11
74

97
-5

9.
82

24
74

K
M

50
91

71
G

en
B

an
k

PK
 2

23
7

PK
 2

23
7

O
to

ph
ry

ne
ro

bu
st

a
La

 E
sc

al
er

a,
 

B
ol

iv
ar

Ve
ne

zu
el

a
5.

91
55

56
	

-6
1.

43
30

56
M

W
30

52
21

.1
:1

13
5-

27
13

G
en

B
an

k

M
ZU

SP
 1

59
21

5
M

TR
36

11
5

Sy
na

pt
ur

an
us

Iç
á 

1
C

om
un

id
ad

e 
C

ui
au

, A
M

 
B

ra
zi

l
-2

.8
83

87
1

-6
8.

36
69

97
M

W
30

52
33

.1
:1

13
5-

26
81

G
en

B
an

k

M
ZU

SP
 1

59
21

6
M

TR
36

35
6

Sy
na

pt
ur

an
us

Iç
á 

1
C

om
un

id
ad

e 
C

ui
au

, A
M

 
B

ra
zi

l
-2

.8
83

87
1

-6
8.

36
69

97
M

W
22

20
82

.1
G

en
B

an
k

M
ZU

SP
 1

59
21

7
M

TR
36

17
6

Sy
na

pt
ur

an
us

Iç
á 

1
C

om
un

id
ad

e 
C

ui
au

, A
M

 
B

ra
zi

l
-2

.8
83

87
1

-6
8.

36
69

97
M

W
22

20
81

.1
G

en
B

an
k

M
C

P 
13

77
4

SC
F1

83
8

Sy
na

pt
ur

an
us

Ju
am

i
ES

EC
 Ju

am
i-

Ja
pu

r, 
A

M
B

ra
zi

l
-1

.7
58

34
	

-6
7.

61
53

2
M

W
22

20
75

.1
G

en
B

an
k

M
C

P 
13

77
5

SC
F 

18
36

Sy
na

pt
ur

an
us

Ju
am

i
ES

EC
 Ju

am
i-

Ja
pu

r, 
A

M
B

ra
zi

l
-1

.7
58

34
	

-6
7.

61
26

M
W

22
20

73
.1

G
en

B
an

k

M
C

P 
13

77
6

SC
F 

18
37

Sy
na

pt
ur

an
us

Ju
am

i
ES

EC
 Ju

am
i-

Ja
pu

r, 
A

M
B

ra
zi

l
-1

.7
58

34
-6

7.
61

26
M

W
22

20
74

.1
G

en
B

an
k

M
C

P 
13

77
7

SC
F 

18
35

Sy
na

pt
ur

an
us

Ju
am

i
ES

EC
 Ju

am
i-

Ja
pu

r, 
A

M
B

ra
zi

l
-1

.7
58

34
-6

7.
61

26
M

W
22

20
72

.1
G

en
B

an
k

M
ZU

N
A

P0
1-

83
4

Sy
na

pt
ur

an
us

N
an

ay
Pe

ru
	

-3
.2

04
56

7 
-7

4.
71

20
67

M
W

22
20

86
.1

G
en

B
an

k

...
...

co
nt

in
ue

d 
on

 th
e 

ne
xt

 p
ag

e



OSORNO-MUÑOZ et al.190  ·  Zootaxa 5258 (2) © 2023 Magnolia Press

A
PP

E
N

D
IX

 3
. (

C
on

tin
ue

d)

Sp
ec

im
en

 
vo

uc
he

r
Fi

el
d 

nu
m

be
r

G
en

us
Sp

ec
ie

s
L

oc
al

ity
C

ou
nt

ry
L

at
itu

de
L

on
gi

tu
de

A
cc

es
si

on
 N

um
be

r
So

ur
ce

M
W

 1
00

4
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
Iw

ok
ra

m
a

G
uy

an
a

4.
67

13
88

9
-5

8.
68

5
K

C
18

00
29

G
en

B
an

k

M
N

C
N

 5
11

82
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
K

ai
et

eu
r N

at
io

na
l 

Pa
rk

G
uy

an
a

O
M

29
15

32
Th

is
 st

ud
y

FB
 2

00
7

Sy
na

pt
ur

an
us

m
es

om
or

ph
us

G
uy

an
a

EF
01

79
62

G
en

B
an

k

SM
N

S1
20

78
R

E-
M

A
B

M
01

02
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
M

ab
ur

a 
hi

ll 
fo

re
st

 
re

se
rv

e
G

uy
an

a
5.

15
52

77
8

-5
8.

69
97

22
2

K
C

18
00

18
G

en
B

an
k

SI
N

C
H

I-
A

 5
71

3
M

O
M

 6
88

5
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, M
at

ap
 

C
ol

om
bi

a
1.

07
55

94
-6

9.
36

28
O

P4
81

22
5

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
71

4
M

O
M

 6
88

6
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, M
at

ap
 

C
ol

om
bi

a
1.

07
55

94
-6

9.
36

28
O

P4
81

21
8

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
73

4
M

O
M

 6
91

0
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, M
at

ap
C

ol
om

bi
a

1.
07

66
67

-6
9.

36
29

O
P4

81
22

6
Th

is
 st

ud
y

SI
N

C
H

I-
A

 5
73

5
M

O
M

 6
91

1
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, M
at

ap
C

ol
om

bi
a

1.
07

66
67

-6
9.

36
29

O
P4

81
22

4
Th

is
 st

ud
y

SI
N

C
H

I-
A

 5
88

9
M

O
M

 7
50

0
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
80

56
-6

9.
21

47
O

P4
81

22
3

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
88

8
M

O
M

 7
50

2
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
80

56
-6

9.
21

47
O

P4
81

22
2

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
90

3
M

O
M

 7
50

3
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
98

33
-6

9.
21

73
O

P4
81

21
6

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
90

4
M

O
M

 7
50

4
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
98

33
-6

9.
21

73
O

P4
81

21
9

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
71

2
M

O
M

 6
88

4
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, M
at

ap
C

ol
om

bi
a

1.
07

55
94

-6
9.

36
28

O
P4

81
21

7
Th

is
 st

ud
y

SI
N

C
H

I-
A

 5
90

5
M

O
M

 7
50

5
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
98

33
-6

9.
21

73
O

P4
81

22
1

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
90

7
M

O
M

 7
50

6
Sy

na
pt

ur
an

us
sa

ls
er

i
Va

up
és

, Y
av

ar
at

C
ol

om
bi

a
0.

61
98

33
-6

9.
21

73
O

P4
81

22
0

Th
is

 st
ud

y

SI
N

C
H

I-
A

 5
64

2
JA

R
M

 2
20

Sy
na

pt
ur

an
us

la
te

br
os

us
C

aq
ue

t, 
ve

re
da

 
A

lto
 C

al
da

s
C

ol
om

bi
a

1.
66

01
80

6
-7

5.
63

13
8

O
M

29
15

33
Th

is
 st

ud
y

SI
N

C
H

I-
A

 5
67

1
JA

R
M

 2
54

Sy
na

pt
ur

an
us

la
te

br
os

us
C

aq
ue

t, 
ve

re
da

 la
 

Pr
im

av
er

a
C

ol
om

bi
a

1.
65

13
52

8
-7

5.
61

79
69

O
M

29
15

34
Th

is
 st

ud
y

SI
N

C
H

I-
A

 2
67

8
JA

R
M

 1
39

Sy
na

pt
ur

an
us

la
te

br
os

us
C

aq
ue

t, 
ve

re
da

 
Si

na
C

ol
om

bi
a

1.
40

00
27

8
-7

5.
73

11
94

O
M

29
15

35
Th

is
 st

ud
y

...
...

co
nt

in
ue

d 
on

 th
e 

ne
xt

 p
ag

e



Three new species of the Synapturanus rabus complex Zootaxa 5258 (2) © 2023 Magnolia Press  ·  191

A
PP

E
N

D
IX

 3
. (

C
on

tin
ue

d)

Sp
ec

im
en

 
vo

uc
he

r
Fi

el
d 

nu
m

be
r

G
en

us
Sp

ec
ie

s
L

oc
al

ity
C

ou
nt

ry
L

at
itu

de
L

on
gi

tu
de

A
cc

es
si

on
 N

um
be

r
So

ur
ce

SI
N

C
H

I-
A

 5
64

3
JA

R
M

 2
21

Sy
na

pt
ur

an
us

la
te

br
os

us
C

aq
ue

t, 
ve

re
da

 
A

lto
 C

al
da

s
C

ol
om

bi
a

1.
66

01
80

6
-7

5.
63

13
8

O
M

29
15

36
Th

is
 st

ud
y

Q
C

A
Z 

59
99

8
PS

O
-C

 3
66

2
Sy

na
pt

ur
an

us
C

ol
om

bi
a

R
ío

 In
di

ya
co

C
ol

om
bi

a
1.

17
71

83
	

-7
6.

18
46

89
M

W
30

52
36

.1
:1

19
8-

27
46

G
en

B
an

k

IC
N

 5
68

93
JD

L 
28

93
5

Sy
na

pt
ur

an
us

sa
cr

at
us

A
m

az
on

as
, 

Ji
rij

iri
m

o 
C

ol
om

bi
a

-0
.0

41
66

67
-7

0.
95

O
M

29
15

37
Th

is
 st

ud
y

IC
N

 5
68

89
JD

L 
28

95
1

Sy
na

pt
ur

an
us

sa
cr

at
us

A
m

az
on

as
, 

Ji
rij

iri
m

o 
C

ol
om

bi
a

-0
.0

41
66

67
-7

0.
95

O
M

29
15

38
Th

is
 st

ud
y

 IC
N

 5
68

94
JD

L 
28

93
3

Sy
na

pt
ur

an
us

sa
cr

at
us

A
m

az
on

as
, 

Ji
rij

iri
m

o 
C

ol
om

bi
a

-0
.0

41
66

67
-7

0.
95

O
M

29
15

39
Th

is
 st

ud
y

SI
N

C
H

I-
A

 5
91

1
M

O
M

 7
50

1
Sy

na
pt

ur
an

us
ra

bu
s

Va
up

és
, Y

av
ar

at
C

ol
om

bi
a

0.
61

59
72

-6
9.

21
65

O
M

27
40

78
Th

is
 st

ud
y

M
H

N
LS

19
90

0
A

JC
 2

95
2-

PT
-2

14
Sy

na
pt

ur
an

us
Ve

ne
zu

el
a

R
ío

 C
ua

o
Ve

ne
zu

el
a

5.
04

41
38

	
-6

7.
56

09
52

M
W

22
20

55
.1

G
en

B
an

k

M
H

N
L1

99
01

A
JC

 2
95

3/
PT

-2
15

Sy
na

pt
ur

an
us

Ve
ne

zu
el

a
R

ío
 C

ua
o

Ve
ne

zu
el

a
5.

04
41

38
	

-6
7.

56
09

52
M

W
30

52
30

.1
:1

12
4-

26
67

G
en

B
an

k

M
H

N
LS

 1
99

48
A

JC
 3

00
2

Sy
na

pt
ur

an
us

Ve
ne

zu
el

a
R

ío
 C

ua
o

Ve
nz

ue
la

	
5.

04
41

38
	

-6
7.

56
09

52
M

W
22

20
59

.1
G

en
B

an
k

M
H

N
LS

 1
99

49
A

JC
 3

00
3

Sy
na

pt
ur

an
us

Ve
ne

zu
el

a
R

ío
 C

ua
o

Ve
ne

zu
el

a
5.

04
41

38
	

-6
7.

56
09

52
M

W
22

20
60

.1
G

en
B

an
k

M
H

N
L 

20
08

7
A

JC
 3

15
1

Sy
na

pt
ur

an
us

Ve
ne

zu
el

a
R

ío
 C

ua
o	

Ve
ne

zu
el

a
5.

04
41

38
	

-6
7.

56
09

52
M

W
22

20
64

.1
G

en
B

an
k

M
N

C
N

 4
78

81
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, 
To

bo
gã

n 
de

 la
 

Se
lv

a,
 A

tu
re

s

Ve
ne

zu
el

a
O

P4
81

22
7

Th
is

 st
ud

y

M
N

C
N

 4
77

39
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, 
en

tre
 ri

o 
C

ua
o 

y 
To

bo
gã

n 
de

l C
ua

o,
 

A
ut

un
a

Ve
ne

zu
el

a
O

P4
81

22
9

Th
is

 st
ud

y

M
N

C
N

 4
77

64
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, 
en

tre
 ri

o 
C

ua
o 

y 
To

bo
gã

n 
de

l C
ua

o,
 

A
ut

un
a

Ve
ne

zu
el

a
O

P4
81

22
8

Th
is

 st
ud

y

...
...

co
nt

in
ue

d 
on

 th
e 

ne
xt

 p
ag

e



OSORNO-MUÑOZ et al.192  ·  Zootaxa 5258 (2) © 2023 Magnolia Press

A
PP

E
N

D
IX

 3
. (

C
on

tin
ue

d)

Sp
ec

im
en

 
vo

uc
he

r
Fi

el
d 

nu
m

be
r

G
en

us
Sp

ec
ie

s
L

oc
al

ity
C

ou
nt

ry
L

at
itu

de
L

on
gi

tu
de

A
cc

es
si

on
 N

um
be

r
So

ur
ce

M
N

C
N

 4
76

93
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, R
au

da
l 

de
 D

an
to

, r
io

 
C

ua
o,

 A
ut

un
a

Ve
ne

zu
el

a
O

P4
81

23
0

Th
is

 st
ud

y

M
N

C
N

 4
76

89
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, R
au

da
l 

de
 D

an
to

, r
io

 
C

ua
o,

 A
ut

un
a

Ve
ne

zu
el

a
O

P4
81

23
2

Th
is

 st
ud

y

M
N

C
N

 4
77

40
Sy

na
pt

ur
an

us
sa

ls
er

i
A

m
az

on
as

, R
au

da
l 

de
 D

an
to

, r
io

 
C

ua
o,

 A
ut

un
a

Ve
ne

zu
el

a
O

P4
81

23
1

Th
is

 st
ud

y

Q
C

A
Z 

64
25

8
SC

 5
50

66
Sy

na
pt

ur
an

us
Ec

ua
do

r
R

ío
 Y

as
un

Ec
ua

do
r

-0
.9

17
32

0
-7

6.
16

05
2

M
W

22
20

87
.1

G
en

B
an

k

Q
C

A
Z 

64
25

9
SC

55
09

2
Sy

na
pt

ur
an

us
Ec

ua
do

r
R

ío
 Y

as
un

Ec
ua

do
r

-0
.9

17
32

0
-7

6.
16

05
2

M
W

30
52

37
.1

:1
14

1-
26

95
G

en
B

an
k

SI
N

C
H

I–
A

 6
63

3
SN

C
-H

 4
06

Sy
na

pt
ur

an
us

ar
tif

ex
A

m
az

on
as

, 
La

 C
ho

rr
er

a
C

ol
om

bi
a

-1
.5

28
80

56
-7

2.
67

73
61

O
M

36
83

37
Th

is
 st

ud
y

SI
N

C
H

I–
A

 6
63

1
SN

C
-H

 4
04

Sy
na

pt
ur

an
us

ar
tif

ex
A

m
az

on
as

, 
La

 C
ho

rr
er

a
C

ol
om

bi
a

-1
.5

28
80

56
-7

2.
67

73
61

O
M

36
83

38
Th

is
 st

ud
y

SI
N

C
H

I–
A

 6
51

8
M

O
M

 7
47

9
Sy

na
pt

ur
an

us
ar

tif
ex

A
m

az
on

as
, 

La
 C

ho
rr

er
a

C
ol

om
bi

a
-1

.5
28

80
56

-7
2.

67
73

61
O

M
36

83
39

Th
is

 st
ud

y

SI
N

C
H

I–
A

 6
46

9
M

O
M

 7
43

0
Sy

na
pt

ur
an

us
ar

tif
ex

A
m

az
on

as
, 

La
 C

ho
rr

er
a

C
ol

om
bi

a
-1

.5
28

80
56

-7
2.

67
73

61
O

M
36

83
40

Th
is

 st
ud

y

M
ZU

SP
 1

59
22

5
M

TR
 3

59
27

Sy
na

pt
ur

an
us

Iç
á 

2
C

om
un

id
ad

e 
C

ui
au

, A
B

ra
zi

l
-2

.8
83

87
	

-6
8.

36
69

97
M

W
22

20
80

.1
G

en
B

an
k

M
ZU

SP
 1

59
22

6
M

TR
 3

63
66

Sy
na

pt
ur

an
us

Iç
á 

2
C

om
un

id
ad

e 
C

ui
au

, A
M

B
ra

zi
l

-2
.8

83
87

	
-6

8.
36

69
97

M
W

22
20

83
.1

G
en

B
an

k

C
O

R
B

ID
I 2

10
51

Sy
na

pt
ur

an
us

da
nt

a
Q

ue
br

ad
a 

Fe
de

ric
o,

 L
or

et
o

Pe
r

0.
61

80
55

55
-6

9.
23

13
88

89
O

M
48

89
10

.1
G

en
B

an
k

C
R

B
II

A
P 

15
61

G
G

U
 5

29
2

Sy
na

pt
ur

an
us

D
iv

is
or

Je
na

ro
 H

er
re

ra
Pe

ru
-4

.9
00

43
4

-7
3.

66
51

10
M

W
22

20
67

.1
G

en
B

an
k

...
...

co
nt

in
ue

d 
on

 th
e 

ne
xt

 p
ag

e



Three new species of the Synapturanus rabus complex Zootaxa 5258 (2) © 2023 Magnolia Press  ·  193

A
PP

E
N

D
IX

 3
. (

C
on

tin
ue

d)

Sp
ec

im
en

 
vo

uc
he

r
Fi

el
d 

nu
m

be
r

G
en

us
Sp

ec
ie

s
L

oc
al

ity
C

ou
nt

ry
L

at
itu

de
L

on
gi

tu
de

A
cc

es
si

on
 N

um
be

r
So

ur
ce

M
ZU

SP
 1

59
22

3
M

TR
28

04
2/

PT
-6

06
Sy

na
pt

ur
an

us
D

iv
is

or
Se

rr
a 

do
 D

iv
is

or
B

ra
zi

l
-7

.4
37

81
1

-7
3.

65
71

09
M

W
30

52
35

.1
:1

12
3-

26
68

G
en

B
an

k

M
ZU

SP
 1

59
22

4
M

TR
28

52
4-

PT
-6

13
Sy

na
pt

ur
an

us
D

iv
is

or
Se

rr
a 

do
 D

iv
is

or
B

ra
zi

l
-7

.4
37

81
1

-7
3.

65
71

09
M

W
22

20
79

.1
G

en
B

an
k

M
ZU

SP
 1

59
22

1
M

TR
39

81
1

Sy
na

pt
ur

an
us

N
eb

lin
a

M
at

ur
ac

, A
M

.
 B

ra
zi

l
0.

62
51

69
-6

6.
11

74
35

M
W

30
52

34
.1

:1
11

9-
26

71
G

en
B

an
k

M
ZU

SP
 1

59
22

2
M

TR
 3

99
89

Sy
na

pt
ur

an
us

N
eb

lin
a

M
at

ur
ac

, A
M

.
 B

ra
zi

l
0.

62
51

69
-6

6.
11

74
35

M
W

22
20

84
.1

G
en

B
an

k

SM
N

S 
12

07
8

R
E-

M
A

B
M

01
02

Sy
na

pt
ur

an
us

m
es

om
or

ph
us

M
ab

ur
a 

hi
ll 

fo
re

st
 re

se
rv

e
G

uy
an

a 	
5.

15
52

77
8	

-5
8.

69
97

22
2

K
C

18
00

18
.1

G
en

B
an

k

M
W

 1
00

4
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
Iw

ok
ra

m
a

G
uy

an
a

4.
67

13
88

	
-5

8.
68

5
K

C
18

00
29

.1
G

en
B

an
k

U
SN

M
 5

88
79

3
B

PN
37

62
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
B

ay
 C

am
p

G
uy

an
a

5.
01

15
5

-5
9.

64
30

8
K

D
Q

F0
10

02
09

9.
1

G
en

B
an

k

M
N

C
N

 5
11

82
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
K

in
ky

 b
ac

kd
am

 
#2

, K
ai

et
eu

r 
N

at
io

na
l P

ar
k

G
uy

an
a

O
P8

06
49

4
G

en
B

an
k

FB
20

07
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
G

uy
an

a
–

–
EF

01
79

62
.1

G
en

B
an

k

M
TD

48
01

2
R

E-
04

0
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
Iw

ok
ra

m
a

G
uy

an
a

4.
67

13
88

9
-5

8.
68

5
M

W
22

20
77

.1
G

en
B

an
k

R
O

M
44

16
7

PT
-4

60
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
Pl

at
ea

u 
ab

ov
e 

M
ea

m
u 

R
iv

er
 

G
uy

an
a 	

6.
30

19
44

4
-6

0.
47

83
33

M
W

22
20

88
.1

G
en

B
an

k

C
TM

Z7
47

3
G

B
 1

18
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
K

ur
ib

ro
ng

G
uy

an
a

5.
34

19
5

-5
9.

54
22

3
K

D
Q

F0
10

02
38

3.
1

G
en

B
an

k

IR
SN

B
 1

49
06

PK
13

97
Sy

na
pt

ur
an

us
m

es
om

or
ph

us
K

ai
et

eu
r N

P
G

uy
an

a
5.

13
26

63
	

-5
9.

41
68

38
K

D
Q

F0
10

03
98

5.
1

G
en

B
an

k

IN
P A

 3
50

5
D

T 
36

35
Sy

na
pt

ur
an

us
Ta

pa
jo

s
M

id
dl

e 
Ta

pa
jó

s 
R

iv
eR

, P
A

 
B

ra
zi

l
-4

.6
84

05
5

-5
6.

44
48

61
M

W
20

20
70

.1
G

en
B

an
k

IN
PA

H
29

57
4

IN
PA

-H
T1

65
6 

Sy
na

pt
ur

an
us

Ta
bo

ca
M

in
er

aç
ão

 T
ab

oc
a,

 
A

M
B

ra
zi

l
-0

.7
27

62
-6

0.
16

74
4

M
W

30
52

29
.1

:1
12

0-
26

77
G

en
B

an
k

M
ZU

SP
15

92
18

M
TR

18
82

2
Sy

na
pt

ur
an

us
Pu

ru
s

rio
 P

ur
us

, A
M

B
ra

zi
l

-4
.1

83
14

	
-6

1.
48

80
1

K
D

Q
F0

10
03

40
1.

1
G

en
B

an
k

M
N

H
N

-R
A

-
20

20
.0

08
3

A
F3

73
2

Sy
na

pt
ur

an
us

m
ir

an
da

ri
be

iro
i

Vo
ltz

be
rg

Su
rin

am
e

4.
68

16
9	

-5
6.

18
56

8
K

D
Q

F0
10

01
46

3.
1

G
en

B
an

k

...
...

co
nt

in
ue

d 
on

 th
e 

ne
xt

 p
ag

e



OSORNO-MUÑOZ et al.194  ·  Zootaxa 5258 (2) © 2023 Magnolia Press

A
PP

E
N

D
IX

 3
. (

C
on

tin
ue

d)

Sp
ec

im
en

 
vo

uc
he

r
Fi

el
d 

nu
m

be
r

G
en

us
Sp

ec
ie

s
L

oc
al

ity
C

ou
nt

ry
L

at
itu

de
L

on
gi

tu
de

A
cc

es
si

on
 N

um
be

r
So

ur
ce

IN
PA

H
18

57
2

IN
PA

-H
T1

21
Sy

na
pt

ur
an

us
m

ir
an

da
ri

be
iro

i
Pa

rq
ue

 E
st

ad
ua

l 
R

io
 N

eg
ro

 A
M

B
ra

zi
l

-2
.7

25
46

7
-6

0.
40

45
5

H
W

22
20

68
.1

G
en

B
an

k

M
N

H
N

-
R

A
20

20
.0

07
9

A
F2

79
1 

(A
PA

-9
73

-1
-)

Sy
na

pt
ur

an
us

m
ir

an
da

ri
be

iro
i

M
ita

ra
ka

	
F.

 G
ui

an
a

2.
23

57
7 	

-5
4.

44
92

8
M

W
30

52
31

.1
:1

12
0-

26
71

G
en

B
an

k

M
N

H
N

-
R

A
20

20
.0

08
2

A
F3

97
5

Sy
na

pt
ur

an
us

m
ir

an
da

ri
be

iro
i

M
ita

ra
ka

	
F.

 G
ui

an
a

2.
24

31
53

	
-5

4.
46

46
99

M
W

22
20

54
.1

G
en

B
an

k

SS
PC

TG
A

-A
N

-
54

65
C

TG
A

-N
-5

46
5

Sy
na

pt
ur

an
us

m
ir

an
da

ri
be

ir o
i

Ex
pe

rim
en

ta
l f

ar
m

 
of

 th
e 

Fe
de

ra
l U

ni
-

ve
rs

ity
, A

m
az

on
as

B
ra

zi
l

-2
.6

33
3

-6
0.

05
0

M
G

80
60

96
.1

G
en

B
an

k

M
N

H
N

-
R

A
20

20
.0

08
7

A
F 

35
73

Sy
na

pt
ur

an
us

zo
m

bi
e

Ito
up

e
F.

 G
ui

an
a

3.
02

30
2

-5
3.

09
54

7
M

W
30

52
32

.1
:1

12
1-

26
78

G
en

B
an

k

M
N

H
N

-R
A

-
20

20
.0

08
5

A
F0

52
5

Sy
na

pt
ur

an
us

zo
m

bi
e

Sa
ul

	
F.

 G
ui

an
a

3.
63

76
33

-5
3.

21
37

04
K

D
Q

F0
10

00
11

28
.1

G
en

B
an

k

M
N

H
N

 
R

A
20

20
.0

08
6

A
F1

31
5

Sy
na

pt
ur

an
us

zo
m

bi
e

M
an

ar
e

F.
 G

ui
an

a
4.

18
33

33
	

-5
2.

15
M

W
22

20
52

.1
G

en
B

an
k

M
ZU

SP
15

92
20

M
TR

24
13

5
Sy

na
pt

ur
an

us
zo

m
bi

e
O

ia
po

qu
e,

 A
P

B
ra

zi
l

3.
87

94
16

7
-5

1.
77

09
72

K
D

Q
F0

10
03

57
7.

1
G

en
B

an
k

A
F2

38
Sy

na
pt

ur
an

us
aj

ur
ic

ab
a

M
an

ao
s, 

A
M

B
ra

zi
l

-3
.0

41
26

9
-6

0.
04

35
73

M
W

30
52

28
.1

:1
11

7-
26

70
G

en
B

an
k

A
F2

37
Sy

na
pt

ur
an

us
aj

ur
ic

ab
a

M
an

ao
s, 

A
M

B
ra

zi
l

-3
.0

41
26

9
-6

0.
04

35
73

K
M

50
92

07
.1

G
en

B
an

k

IN
PA

H
35

75
1

A
FP

34
1/

IN
PA

-H
T7

06
9

Sy
na

pt
ur

an
us

aj
ur

ic
ab

a
Ilh

a 
Sa

pu
pa

ra
 A

M
, 

B
ra

zi
l

-1
.8

92
43

6
-5

9.
44

87
16

M
W

22
20

69
.1

G
en

B
an

k

M
PE

G
29

45
4

C
N

37
3/

PT
-0

07
Sy

na
pt

ur
an

us
aj

ur
ic

ab
a

Tr
om

be
ta

s, 
PA

B
ra

zi
l

-1
.3

81
77

2
-5

6.
86

30
28

M
W

22
20

66
.1

G
en

B
an

k

M
PE

G
23

27
3

C
N

23
0/

PT
-1

44
Sy

na
pt

ur
an

us
aj

ur
ic

ab
a

Fl
ot

a 
Fa

ro
, P

a
B

ra
zi

l
-1

.7
13

88
9

-5
7.

21
33

33
M

W
22

20
65

.1
G

en
B

an
k

M
PE

G
23

27
1

C
N

06
4/

PT
-1

45
Sy

na
pt

ur
an

us
aj

ur
ic

ab
a

Fl
ot

a 
Fa

ro
, P

a
B

ra
zi

l
-1

.7
13

88
9

-5
7.

21
33

33
M

W
22

20
76

.1
G

en
B

an
k



Three new species of the Synapturanus rabus complex Zootaxa 5258 (2) © 2023 Magnolia Press  ·  195

APPENDIX 4a. Results from PCA using uncorrected external morphometric data Abbreviations as in legend to Table 1.
PC 1 PC 2 PC 3 PC 4 PC 5 PC 6 PC Eigenvalue % variance

SVL 94.889 -2.052 -20.939 -11.678 43.662 -15.338 1 4,43339 83,442
HL 5.072 -81.659 68.688 -68.415 -22.468 -20.396 2 0,627065 11,802
HW 13.041 -38.853 58.603 68.698 -12.833 -14.273 3 0,164149 3,0895
END 34.396 -39.852 24.867 -60.532 96.508 18.541 4 0,0579897 1,0914
ED 1.757 37.331 31.284 6.996 -25.886 9.983 5 0,0215525 0,40564
TL 28.025 89.291 27.948 20.652 -31.228 -49.338 6 0,00902078 0,16978

APPENDIX 4c. Boxplots for males of described and undescribed species of the Synapturanus rabus species complex. A. 
For Snout–vent length (SVL) B. For tibia length (TBL)

APPENDIX 4d. PCA using residuals of the regression of each variable on SVL
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APPENDIX 5. Full maximum likelihood phylogenetic tree of Synapturanus using 16S. Node values represent SH-aLRT 
support (%) / ultrafast bootstrap support (%).


