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subarticular tubercle of Toe IV; tips of toes slightly en-
larged, rounded, lacking circumferential groove or ungual 
flap on toe I, tips of toes II, III, IV, and V bearing distinct 
ungual flaps; foot length 49.8–57.8% of SVL; (12) axillary 
glands absent.

Diagnosis: Oreobates shunkusacha differs from all other 
known species of Oreobates by the unique combination of 
skin on dorsum granular with granules being small, round 
to subconical and homogeneous in size, absence of dorso-
lateral folds, presence of nuptial pads in males, absence of 
vocal slits and vocal sacs in males, and the absence of basal 
webbing on toes.

In external morphology, O. shunkusacha superficially 
resembles O. lehri, O. zongoensis, and O. machiguenga in 
having a granular dorsal skin texture, with granules be-
ing homogeneous in size and in the absence of dorsolat-

eral folds. It mainly differs from O. lehri and O. zongoen­
sis (characters in parentheses) in having nuptial pads in 
males (absent), and males lacking vocal slits (present). 
Furthermore, it differs from O. lehri by having the first 
finger slightly longer than second (finger I shorter than 
finger II), supernumerary tubercles on feet present, dis-
tinct and subconical (absent), and the absence of axil-
lary glands (present). Additionally, it can be distinguished 
from O. zongoensis by supernumerary tubercles on plantar 
surfaces being distinct and subconical (indistinct), tips on 
toes slightly enlarged, rounded (slightly enlarged, truncat-
ed), lateral fringes on toes present and weak (absent), dor-
sal color pattern in life with pale chevron-shaped marking 
(uniformly dark brown, markings absent), ventral surfaces 
with some dark mottling (uniformly pinkish-brown), and 
a golden iris in life (bright copper-red). The new species 
can be distinguished from O. machiguenga in having a dis-

Figure 2. Adult female holotype of Oreobates shunkusacha sp. n. (MUSM 41865) in life (SVL 37.9 mm): (a) lateral, (b) dorsal and 
(c) ventral views. Not to scale.
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tinct supratympanic fold (absent), canthus rostralis sinu-
ous in dorsal view (convex), dentigerous processes of vom-
ers oval in shape (triangular), snout long (short), and web-
bing on toes absent (present, basal between toe III and toe 
IV).

The new species may occur in geographical proximity 
to other species of Oreobates (i.e., O. saxatilis, O. quixen­
sis, O. lundbergi). It differs mainly from all these by having 
skin of dorsum granular, with granules being small and ho-
mogeneous in size (finely tuberculate with distinctly larger 
scattered tubercles in O. saxatilis, tuberculate with many 
large subconical tubercles in O. quixensis, and smooth with 
small scattered tubercles in O. lundbergi). Furthermore, 
O.  shunkusacha differs from O. saxatilis and O. quixensis 
by having nuptial pads in males (absent). 

Oreobates shunkusacha is most closely related to O. cola­
nensis and mainly differs from it by the absence of dor-
solateral folds (present, distinct), the presence of nuptial 
pads in males (absent), the absence of contrasting color 
pattern on the hidden surfaces of body, as axilla, groins, 
anterior and posterior surfaces of thighs, and shank (pre-
sent, white or cream blotches on a dark brown back-
ground), and belly pale with faint brown marks to dark 

brown mottling (belly dark brown suffused with red with 
numerous white flecks).

Holotype description: Adult female (Figs 2–3). Head 
slightly wider than body, head longer than wide (HW/
HL  = 0.93); snout long, rounded in dorsal view and in 
lateral profile (Fig. 3c); nostrils slightly protuberant, ori-
ented laterally; canthus rostralis slightly sinuous in dor-
sal view, rounded in cross-section; loreal region slight-
ly concave, sloping gradually to the lips; lips not flared; 
upper eyelid with numerous, small, subconical granules; 
cranial crests absent. Supratympanic fold short, extend-
ing to anterior level of insertion of arm and to the infe-
rior level of the end of the tympanum, concealing the up-
per part of the annulus posteriorly; tympanic membrane 
distinct, anterior part of tympanic annulus distinct; tym-
panic membrane nearly round, transparent, its diameter 
slightly less than half of eye diameter; postrictal tubercles 
present, round. Choanae not concealed by palatal shelf of 
the maxillary arch when roof of mouth is viewed from be-
low; choanae medium in size, round, separated by a dis-
tance equal to five times the diameter of choana; denti-
gerous processes of the vomers prominent, oblique, oval, 
situated posteromedial to choanae (posterior margin at 
level of choanae), their width about 1.6 times the diam-
eter of choanae, bearing 5–6 vomerine teeth. Skin on dor-
sum and flanks granular, with small, low, round granules, 
homogeneous in size, covering the entire dorsum; ventral 
surfaces smooth; thighs coarsely areolate posteriorly; oc-
cipital fold V-shaped; dorsum bearing one thin vertebral 
fold, hardly recognizable, form the tip of the snout to the 
pelvic region; dorsolateral fold absent; discoidal fold pre-
sent, weak; thoracic fold present, distinct; skin in groin 
areolate. Antebrachial tubercle and three ulnar tubercles 
present, low and minute; palmar tubercle divided in two 
subunits, inner irregular in form larger than outer oval; 
thenar tubercle prominent, triangular in outline; super-
numerary tubercles prominent; subarticular tubercles 
rounded, larger than supernumerary tubercles; finger tips 
narrowly rounded; pads absent, circumferential grooves 
and ungual flaps absent; fingers lacking lateral fringes and 
webbing; relative length of fingers: I > II < III > IV (Fig. 
3e). Toes long and slender, foot length 52% of SVL; heel 
and outer side of tarsus bearing very low conical tubercles, 
tarsus lacking folds; inner metatarsal tubercle oval, prom-
inent, larger than outer metatarsal tubercle; outer meta-
tarsal tubercle conical, prominent; plantar supernumer-
ary tubercles present, distinct, subconical; subarticular tu-
bercles prominent, conical; toes with weak lateral fringes 
proximally; toe webbing absent; toe tips rounded, barely 
expanded, without circumferential groove or ungual flap 
on toe I; tips of toes II, III, IV, and V each bearing distinct 
ungual flap; relative length of toes: I < II < III > V < IV 
(Fig. 3d). Toe V and Toe III reaching to the middle of sec-
ond subarticular tubercle of Toe IV.

Measurements (in mm): SVL 37.9; TL 19.7; FL 19.3; 
HL 15.2; HW 14.1; ED 4.2; TY 1.8; IOD 3.3; EW 3.5; IND 3.3; 
E–N 4.8.

Figure 3. Preserved female holotype of Oreobates shunkusacha 
sp. n. (MUSM 41865): (a) dorsal and (b) ventral views; (c) lateral 
view of the head; (d) plantar surface of right foot; and (e) palmar 
surface of right hand.
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In life (Fig. 2), dorsal surfaces dark-brown with a nar-
row pale chevron that extents onto the flanks; snout pal-
er brown compared to dorsum; canthal stripe absent; two 
pale labial bars, irregular, narrow in width above and be-
coming wider below; lower jaw dark brown with some 
white speckles; supratympanic fold and anterior part of the 
annulus blackish; arms reddish brown with diffusely de-
fined dark brown transverse bars; dorsal surfaces of hands 
brown with fine white markings; legs pale brown with dif-
fusely defined dark-brown transverse bars, more clearly 
defined medially; dorsal surfaces of feet with well-defined 
dark-brown transverse bars. Ventrally, throat greyish with 
a pinkish tint, with few scattered white marks at the mar-
gin; brachial and antebrachial surface with a pale patch; 
chest, belly and ventral surface of forelimbs cream with 
dark brown mottling, palms and soles dark brown. Iris 
greenish-golden with black reticulation and a fine dark-
brown circumpupillary line.

In 70% ethanol (Fig. 3), color pattern is the same as in 
life with dorsal surfaces brown, but top of head turned 
paler than the background color. Markings on head are 
darker than the dorsum; pale chevron-shaped marking on 
dorsum and labial bars more distinct than in life; flanks 
dark brown; forearms brownish cream (lacking the reddish 
color in life), legs pale brown with dark brown cross-bars 
with some pale edges. Ventral surfaces whitish-cream with 
gray mottling.

Variation: The studied females are larger in size compared 
to males. Body proportions are rather similar in all indi-
viduals. For variation in measurement and proportions 
see Table 1. All specimens have the skin on dorsum granu-
lar and with granules homogeneous in size, with the fe-
males having only few scattered slightly enlarged subconi-

cal granules, whereas in the males these slightly enlarged 
subconical granules are more numerous, especially on the 
posterior dorsum. The discoidal fold is weakly expressed 
in the females, whereas in the males the discoidal fold is 
distinct. The fine mid-dorsal fold starts at the anterior 
part of the snout, or in the scapular region, as in MUSM 
41863 and 41864. The inner subunit of the palmar tubercle 
is irregular in shape in the holotype, but oval in all other 
specimens. Variation is also evident with respect to color 
pattern. Dorsal coloration varies from the presence of a 
pale chevron, irregular pale markings, as seen in MUSM 
42182, or a lack of such pattern, as in MUSM 42187. Para-
types MUSM 41864 and 42183 exhibit faint pale dorsolat-
eral stripes that begin at the posterior corner of the eye and 
extend to the lumbar region. In specimen MUSM 42189, 
the dorsolateral stripe is broader with blurred edges, and 
its pale coloration extends across the lumbar region. Fe-
male MUSM 42185 exhibits some large white blotches on 
the dorsal surface of the left hindlimb. Male MUSM 42186 
has a thin light-brown vertebral line extending from the 
scapular region to the cloaca. Ventral coloration on belly 
ranges from cream with dark brown mottling to less con-
trasting mottling, as in MUSM 41864 and 42189, or pink-
ish cream with only faint mottling, as in MUSM 41863 and 
42187 (Fig. 4).

Distribution and natural history: Oreobates shunkusacha is 
only known from two localities, the CC Sacha Runa, locat-
ed in Sauce District, and the CC Yaku Kawsanapa, located 
in Chazuta District, San Martín Department, Peru, at ele-
vations of 1351–1600 m a.s.l., in the Biocorredor Bosques de 
Vaquero ‘Shunku Sacha‘, within the buffer zone of Parque 
Nacional Cordillera Azul (Fig. 5). CCs Sacha Runa and 
Yaku Kawsanapa comprise primary basimontane Yunga 

Table 1. Morphological measurements (in mm) and proportions of specimens of Oreobates shunkusacha sp. n. (see text for abbrevia-
tions). ** = holotype; * = paratype.

MUSM 41865** 42182* 42185* 41864* 41863* 42183* 42184* 42186 42187 42188 42189

sex female female female male male male male male male male male
SVL 37.9 41.8 38.8 24.7 26.3 26.4 24.6 24.7 24.4 24.5 25.2
TL 19.7 21.2 20.5 13.8 14.3 13.5 13.3 13.4 12.7 13.5 13.8
FL 19.3 21.3 21.0 13.7 14.1 13.6 13.7 13.3 12.1 14.1 12.6
HL 15.2 17.1 15.8 10.4 10.6 11.2 10.9 10.2 10.0 10.4 10.6
HW 14.1 16.0 15.6 9.1 9.3 10.3 9.7 10.1 8.7 9.6 10.0
ED 4.2 5.2 5.8 3.3 3.5 3.5 3.8 3.7 3.7 3.8 3.9
IOD 3.3 4.2 3.6 2.4 2.5 2.6 2.2 2.5 2.3 2.6 2.4
EW 3.5 3.7 3.1 2.4 2.5 2.2 2.3 2.2 2.1 2.4 2.2
IND 3.3 4.1 3.5 2.6 2.5 2.8 2.6 2.6 2.3 2.4 2.3
E-N 4.8 5.3 4.8 3.0 3.0 3.2 3.1 3.1 3.0 3.1 3.2
TY 1.8 2.3 2.3 1.6 1.6 1.9 1.7 1.7 1.5 1.8 1.6
TL/SVL 0.52 0.51 0.53 0.56 0.54 0.51 0.54 0.54 0.52 0.55 0.55
HL/SVL 0.40 0.41 0.41 0.42 0.40 0.42 0.44 0.41 0.41 0.42 0.42
HW/HL 0.93 0.94 0.98 0.88 0.88 0.91 0.89 0.99 0.87 0.92 0.94
TY/ED 0.43 0.44 0.40 0.48 0.46 0.54 0.45 0.45 0.41 0.47 0.41
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forests that are bordered by patches of secondary forest, 
with deforested areas and agricultural plots nearby (Fig. 6). 
The individuals were found active during the night be-
tween 19:00 and 22:40 h, and were observed either on leaf 
litter or on moss, both on steep slopes and on plane relief 
within primary basimontane forest. Individuals were also 
observed a few meters from the mountain lake ‘Cocha La 
Encantada’, on the leaf litter within dense vegetation cov-
ered by moss and ferns (Fig. 6b). In March 2025, the mean 
field body temperature (± standard deviation) of active in-
dividuals was 18.3 ± 0.3 °C, while the mean substrate and 
air temperatures were 18.0 ± 0.5 °C and 21.3 ± 2.7 °C, re-
spectively. Microhabitats consisted of dense forest under-
growth on rocky and sandy soil, covered by a thick layer of 
leaf litter and roots, near small surface and underground 
streams (Fig. 6c). These forest habitats are temporarily 
flooded during periods of heavy rain. Some individuals 
were observed retreating under tree roots and into com-
plex hollow microhabitats. Gravid females were observed 
in March, with cream to yellow eggs visible through the 
skin on the posterior venter and flanks. In contrast, the fe-
male holotype collected in October was not gravid. Other 
anurans recorded in close sympatry with O. shunkusacha 
are Dendropsophus cf. aperomeus, Scinax cf. pedromedinae, 

Pristimantis sp. (lacrimosus group), P. sp. (danae group), 
Chiasmocleis cf. tridactyla, and Rhinella sp. (festae group). 
Oreobates saxatilis and O. quixensis occur at nearby sites at 
lower elevations (verified by preliminary 16S barcoding re-
sults). Calls remain unknown.

Conservation status: The buffer zone of the Cordillera Azul 
National Park is facing high deforestation rates associated 
with agricultural expansion and is the National Park buffer 
zone in San Martín that experienced the highest fragmen-
tation rate between 2017 and 2021, with the number of for-
est patches increasing nearly fivefold (Chávez & Puerta 
2024). Within the Biocorredor Bosques de Vaquero, CC 
Sacha Runa and CC Yaku Kawsanapa are facing signifi-
cant deforestation threats associated with the expansion of 
agricultural land for coffee crops toward higher elevations 
(Fig. 6d, Supplementary Fig. S1). Even though these local-
ly run, landscape-level Conservation Concession initia-
tives can provide effective solutions to deforestation, they 
currently lack access to support and economic resources 
(Shanee et al. 2015). All individuals were observed in un-
disturbed primary basimontane forest. Within the Bio-
corredor Bosques de Vaquero mountain range, we estimat-
ed a geographic range of 30.83 km² of basimontane Yunga 

Figure 4. Photographs showing variation among specimens of Oreobates shunkusacha sp. n. in life in (a) lateral, (b) dorsal, and (c) ven-
tral views (* = mirrored images). Not to scale. 
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forest where O. shunkusacha potentially occurs. Given its 
assumed distribution range of less than 500 km², the ob-
served decline in its extent of occurrence and habitat qual-
ity due to deforestation, and the fact that it has fewer than 
five known threat-defined locations, we propose assigning 
O. shunkusacha to the Red List category Endangered (EN) 
B2a+b(iii).

Etymology: The species epithet refers to the type locali-
ty, Biocorredor Bosques de Vaquero ’Shunku Sacha‘, with 
‘shunku’ meaning ‘hearth’ and ‘sacha’ meaning ‘forest’ in 
San Martín Kitchwa-Lamista language. It is treated as an 
invariable noun in apposition. As common names, we 
propose ‘Shunku Sacha big-headed frog’ in English lan-
guage and ‘Rana cabezona de Shunku Sacha’ in Spanish 
language.

Sympatry of O. quixensis and O. saxatilis

While we conducted the phylogenetic analysis to evalu-
ate the relationships and distinctness of the putative new 
species from Shunku Sacha, we also included two of our 
Oreobates samples collected in lowland rainforest at Pan-
guana, central Peru. Unexpectedly, in the phylogenetic tree 
(Fig. 1), these two samples from the same locality were re-
covered as belonging to two distant clades, namely a clade 
containing O. quixensis from Ecuador and another clade 
containing O. saxatilis from southern Peru. This prompted 
us to calculate a tree including all 16S sequences from Pan-
guana specimens collected by us plus all those from Gen-
Bank identified as O. quixensis and O. saxatilis.

The resulting phylogenetic tree (Fig. 7) is in agreement 
with our first analysis and recovered these lowland sam-

Figure 5. Map of western South America indicating the localities of selected Oreobates samples used in our molecular analyses and 
referred to in the text.
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ples in two major clades, being sister to each other with 
high support (bootstrap/ SH-aLRT values = 100/100). One 
clade is referable to O. saxatilis, including all GenBank se-
quences identified as such, and the other clade is referable 
to O. quixensis, including GenBank sequences identified as 
such from Ecuador (type locality of O. quixensis in Provin-
cia Napo, Ecuador; Padial et al. 2008), Bolivia and Peru. 
Samples from Panguana are represented in both of these 
clades. Uncorrected p-distances between these two clades 
range between 6.7–10.1%.

As in former analyses (Padial et al. 2012, Montero-
Mendieta et al. 2021), the nominal species O. quixensis 
and O. saxatilis are recovered paraphyletic, as two sam-
ples identified as O. saxatilis cluster with all the O. quixen­
sis samples (Fig. 7). Remarkably, one of these sequences 
(EU186708) represents the paratopotype of O. saxatilis 
(KU 212327). Because of its origin from a type specimen, 
it is of little surprise that paraphyly caused by sequence 
EU186708 has puzzled researchers in past studies, and 
three possible explanations for this pattern have been put 
forward: (1) introgression, (2) incomplete lineage sorting, 

and/or (3) misidentification of samples (Padial et al. 2012, 
Montero-Mendieta et al. 2021).

Our data on sympatric (possibly even syntopic) speci
mens of both clades from Panguana shed some light on 
this question. Firstly, the 16S uncorrected p-distances are 
9.1% between Panguana samples of both clades. This is far 
beyond the proposed 3% point of reference that was em-
pirically determined to usually characterize distinct spe-
cies lineages (Fouquet et al. 2007), making it unlikely that 
these sequences represent intraspecific variation. Secondly, 
analyses of two nuclear-encoded genes (POMC, RAG-1) 
revealed a full concordance with the mitochondrial clus-
tering, without nuclear alleles shared between the mito-
chondrial lineages (Fig. 7).

Examination of the morphology of the Panguana speci
mens revealed subtle but constant differences between 
both lineages: dorsal skin strongly tuberculate with numer-
ous enlarged subconical tubercles versus dorsal skin fine-
ly tuberculate with few scattered enlarged rounded warts; 
belly with dark flecking and markings versus belly immac-
ulate white (Fig. 8).

Figure 6. Type locality of Oreobates shunkusacha sp. n. within CC Sacha Runa, Sauce District, San Martín Province, San Martín De-
partment, Peru: (a) Landscape view of the montane primary forest at the type locality; (b) aerial view of Lake “Cocha La Encantada” 
at 1590–1600 m a.s.l.; (c) forest microhabitat with dense undergrowth, a thick layer of leaf litter and roots in sandy and rocky soil, 
with small surface and underground streams; and (d) 2.5 ha of montane primary forest, which were deforested in November 2024 for 
the expansion of coffee plots, located about 200 meters from the type locality. Photographed in March 2025 (a, b, d; by D. E. Rado 
Tipte) and October 2022 (c). 
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Figure 7. Top: Maximum Likelihood phylogenetic tree of samples of Oreobates, here focusing on samples from Amazonian lowlands 
identified as O. quixensis and O. saxatilis, inferred from an alignment of the mitochondrial 16S rRNA gene. Numbers at nodes are 
rounded bootstrap values in percent (2000 pseudoreplicates; not shown if < 50%), followed by SH-aLRT values (1000 replicates; not 
shown if < 50) as calculated with IQ-TREE. The taxon name is followed by sample locality and GenBank accession number, or voucher 
number for newly produced sequences (terminals in bold font). Two samples of Lynchius were used to root the tree (not shown for bet-
ter graphical presentation). Bottom: Haplotype genealogies of the nuclear-encoded POMC and RAG-1 genes from specimens of Oreo­
bates occurring in sympatry at Panguana (based on phased alleles). Size of circles represents number of times the allele was observed.
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Given our results, namely presence of two highly di-
vergent mitochondrial lineages, congruent with differenc-
es in two nuclear-encoded genes and with morphological 
differences, we conclude that two clearly separated, non-
admixing species of Oreobates occur in close sympatry in 
the lowland Amazonian forest of Panguana. The one with 
immaculate belly and rounded dorsal warts is referable 
to O. saxatilis (see Duellman 1990, Padial et al. 2008, 
Duellman & Lehr 2009), whereas the one with marked 
belly and subconical tubercles on dorsum is referable to 
O. quixensis (see Padial et al. 2008, Duellman & Lehr 
2009), with the respective Panguana samples clustering in 
the phylogenetic tree with those from Jatun Sacha, Napo, 

Ecuador, a locality purportedly very close to the type lo-
cality of O. quixensis (see Padial et al. 2008). As discussed 
below, these results also suggest misidentifications as the 
most likely hypothesis to explain the mitochondrial para-
phyly of the two taxa.

Discussion

The description of Oreobates shunkusacha adds another 
species to the Yungas-inhabiting Oreobates. Among the 
now 27 recognized nominal species in the genus, the ma-
jority (19 species) is known to occur in this type of habitat, 

Figure 8. Living individuals of Oreobates, corresponding to voucher specimens included in the molecular analyses (Figs 1, 7) and oc-
curring in sympatry at Panguana, Huánuco Department, central Peru, in dorsolateral and ventral views: (a, b) MUSM 40340, Oreobates 
quixensis; (c, d) ZSM 778/2010, Oreobates saxatilis. Note differences in dorsal tuberculation and ventral color pattern.
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namely humid to semi-humid montane forests at the east-
ern Andean versant. In contrast, seven species seem to be 
restricted to lowland habitats (< 700 m a.s.l.), and only one 
species (O. ayacucho) occurs in cold high-Andean Puna 
grasslands (Padial et al. 2012, Vaz-Silva et al. 2018, Pan-
sonato et al. 2020, Venegas et al. 2021). Apart from sev-
eral candidate species that have already been characterized 
(Padial et al. 2012), numerous field expeditions to mon-
tane forest habitats in Peru during the last ten years discov-
ered more populations and accumulated more specimens 
of Oreobates, several of which can be expected to represent 
undescribed species (J. C. Chaparro, pers. comm.). De-
spite the growing knowledge in Oreobates taxonomy, the 
understanding of the phylogenetic relationships, distri-
bution patterns, biology and threats in this genus remain 
very limited (Padial et al. 2012, Köhler & Padial 2016, 
Montero-Mendieta et al. 2021).

Poor knowledge of Oreobates frogs is also illustrated by 
our recent discovery of the sympatric occurrence of two 
rather common lowland species, O. quixensis and O. saxa­
tilis, at Panguana in central Peru. Formerly, both species 
were suggested to occur parapatrically in the upper Ama-
zon basin (Duellman 1990, Duellman & Lehr 2009, Pa-
dial et al. 2012). This assumption appears to be the result 
of very limited data available at that time, as our analysis 
revealed that both species are relatively widespread, and 
that some localities for one of the species are in close geo-
graphical proximity to localities of the other species, indi-
cating potential partial overlap of the species’ ranges in the 
upper Amazon basin of Peru. Herein, we have provided ev-
idence that two species-level lineages (9.1% uncorrected p-
distance in 16S, lack of haplotype sharing in studied nucle-
ar genes, congruent morphological differentiation) occur 
in sympatry (even in syntopy) in the lowland rainforest of 
Panguana. These two lineages are allocatable to O. quixen­
sis and O. saxatilis, respectively.

However, as in former phylogenetic analyses, we 
also found O. quixensis and O. saxatilis to be paraphyl-
etic (Figs  1, 7). This paraphyly is caused by two samples 
identified as O. saxatilis, but clustering with samples of 
O. quixensis (see Padial et al. 2012, Montero-Mendieta 
et al. 2021). At first glance, this paraphyly appeared well-
supported given that one of the affected samples origi-
nates from the paratopotype (KU 212327) of Ischnocnema 
saxatilis (= Oreobates saxatilis) collected together with 
the holotype (see Duellman 1990). This would, a priori, 
suggest that misidentification is unlikely. Because the two 
nominal species are reciprocally diagnosable morpholog-
ically, Padial et al. (2012) mentioned the alternative hy-
potheses of introgressive hybridization or incomplete lin-
eage sorting as a potential reason for paraphyly in mtDNA 
genealogies. Later, Montero-Mendieta et al. (2021), in a 
phylogenomic analysis, found O. saxatilis and O. quixen­
sis consistently paraphyletic in all their analyses, although 
results consistently proposed two divergent clusters (not 
congruent with the nominal species). These authors dis-
cussed incorrect identification of voucher specimens as 
one potential reason and, based on their multi-locus data 

which always resulted in similar topologies independ-
ent of the method applied, considered incomplete lineage 
sorting very unlikely or, at least, of almost no effect. Al-
though our data set is rather limited, we detected no hap-
lotype sharing in nuclear genes between the two lineages 
occurring at Panguana, and therefore conclude that based 
on the available knowledge, introgression does not pro-
vide a plausible explanation for the paraphyly in mtDNA 
genealogies.

Misidentification of collected specimens, even by ex-
perts, is a frequent problem, particularly if little is known 
about intra-specific variation, or when morphologically 
cryptic lineages or juveniles are involved. This phenome-
non has also become evident in several cases for type series 
collected prior to the era of DNA barcoding, which later 
turned out to contain specimens of different nominal taxa 
(see e.g., Morales & Icochea 2000, Araujo-Vieira et al. 
2023). Furthermore, some characters in preserved speci-
mens may vary with the methodology applied for fixation 
and preservation. For example, skin texture and distinct-
ness of dermal granules, warts and tubercles often appear 
differently expressed when compared between specimens 
of the same species fixed in ethanol versus formalin. Such 
effects may further contribute to less easily detectable dif-
ferences in preserved specimens.

The paratype KU 212327 of O. saxatilis, namely the 
voucher specimen of the 16S sequence with the GenBank 
accession number EU186708 clustering with O. quixensis in 
phylogenetic trees (Padial et al. 2012, Montero-Mendie
ta et al. 2021, results herein), was collected together with 
the holotype (KU 212556) by John J. Wiens on 7 Febru-
ary 1989 at Ponga de Shilcayo, 4 km NNW of Tarapoto, in 
San Martín Department, Peru (Duellman 1990). Exami-
nation of photographs of this comparatively broad-headed 
paratype specimen revealed a relatively strongly tubercu-
late dorsum with dense scattering of enlarged subconical 
tubercles, as well as a belly with some sparse dark fleck-
ing (Fig. 9). With these character states, the paratopotype 
differs from the holotype KU 212556, which we examined 
and was adequately described by Duellman (1990). The 
holotype (Fig. 9; color photograph of the living holotype 
provided by Duellman & Lehr 2009: 103) exhibits a fine-
ly tuberculate skin on dorsum, with only a few scattered 
larger tubercles, especially in the scapular region. Its belly 
is immaculate white.

Padial et al. (2012) mentioned that both species 
(O. saxatilis and O. quixensis) are reciprocally diagnosable 
by morphology, with Padial et al. (2008) and Duellman 
& Lehr (2009) listing the immaculate belly and the fine 
dorsal tuberculation with few scattered larger tubercles 
as key characters of O. saxatilis, distinguishing it from 
O. quixensis (belly with dark markings, dorsum with many 
enlarged subconical tubercles). However, knowledge about 
intra-specific variation of these characters is very limited 
and the O. saxatilis paratopotype KU 212327 exhibits some 
intermediate character in belly coloration, namely a white 
belly with few scattered dark spots and flecks (in contrast 
to a fully mottled belly). Therefore, we suppose that, al-
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though most specimens might be diagnosable by mor-
phology alone, there might be more ‘problematic’ individ-
uals exhibiting less clear character states and are, therefore, 
less easy to differentiate. This hypothesis is somewhat sup-
ported by the fact that among the genotyped O. saxatilis 
specimen from Panguana, all exhibit an immaculate bel-
ly as described for O. saxatilis; however, three specimens 
(ZSM 778–779/2010, ZSM 175/2017) have distinctly dark 
ventral surfaces of thighs (see Fig. 8), whereas two (ZSM 
1973–1974/2008) have immaculate white ventral surfaces 
of thighs, as in the O. saxatilis holotype (Fig. 9). Moreo-
ver, the new species O. shunkusacha exemplifies that there 
might be considerable variation in the color pattern of the 
belly in Oreobates (see above), and sexual dimorphism in 
such color patterns might also be of relevance.

Despite, or because of, this very limited knowledge, we 
cannot rule out the possibility that the O. saxatilis para
topotype KU 212327, judging from its external morphology, 
could represent a misidentified specimen of O. quixensis. 
Given that, presumably, the jointly collected holotype and 
paratopotype of O. quixensis were fixed and preserved us-
ing the same methodology and liquids, dependency of ob-
served differences in dorsal skin texture on different pres-
ervation methods can be excluded. For this reason, the 
different skin textures and ventral color patterns observed 
among the holotype and the paratopotype of O. saxatilis 
leads us to propose that a misidentification of the para
topotype is likely.

Although fraught with some uncertainty, our assump-
tion of a misidentified O. quixensis and its confusion with 

Figure 9. Preserved holotype and paratopotype of Ischnocnema saxatilis Duellman, 1990 (= Oreobates saxatilis) in dorsal (left column) 
and ventral (right column) views. The paratopotype KU 212327 is the voucher specimen of the 16S sequence with the GenBank acces-
sion number EU186708 and probably referable to Oreobates quixensis (see Discussion). Photographs by J. M. Padial and A. P. Motta.
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O. saxatilis in its respective type series appears to be the 
most parsimonious conclusion to explain paraphyly in 
phylogenetic studies. The same is tentatively assumed for 
the second O. saxatilis sequence clustering with O. quixen­
sis and originating from specimen MUBI 9200 (San Roque 
de Cumbasa, San Martín, Peru). Unfortunately, attempts to 
find this specimen in the collection to examine its mor-
phological characters have failed thus far (J. C. Chaparro, 
pers. comm.). Apart from misidentification of specimens, 
confusion or contamination of samples in the laboratory 
during DNA extraction could also explain phylogenetic re-
sults, but we consider the latter scenario less likely.

Upon correction of these putative misidentified speci-
mens used for sequencing, the resulting phylogeny would 
be very clear in revealing two monophyletic clusters, one 
corresponding to O. quixensis and the other corresponding 
to O. saxatilis, with close sympatry of both species prov-
en for the locality Panguana (Fig. 7). As is obvious from 
the mapping of localities included in the genetic sampling 
(Fig.  5), as well as preliminary barcoding results of sam-
ples from lower elevations in the Biocorredor Bosques de 
Vaquero ‘Shunku Sacha’ (see above), individuals of both 
clades occur in close geographical proximity in the San 
Martín Department, Peru, and probably occur sympatri-
cally at additional localities, including the type locality of 
O. saxatilis, if our assumptions are correct. Such distribu-
tion patterns of divergent but closely related sister species 
exhibiting overlapping ranges and occurring in sympatry 
at certain localities in lowland Amazonia is not unusual 
and has recently been documented for another sister pair 
of pristimantine frogs, Pristimantis asimus and P. reichlei 
(Köhler et al. 2024).

Together with former studies, our investigation exem-
plifies that we are still at the beginning regarding the un-
derstanding of the diversity of Oreobates frogs. Additional 
fieldwork, broader sampling, and more comprehensive ge-
netic data are needed to enhance the knowledge of Oreo­
bates systematics, their morphological variation, their bio
logy and potential threats.
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Supplementary data

The following data are available online:
Supplementary Figure S1. Map of forest cover loss within the 
Biocorredor Bosques de Vaquero ‘Shunku Sacha’.

Appendix
Additional specimens examined

Oreobates choristolemma: BOLIVIA: La Paz: Serranía de Bella 
Vista, CBF 5611 (holotype).

Oreobates cruralis: BOLIVIA: Cochabamba: El Palmar, 1300 m 
a.s.l., Parque Nacional Carrasco, ZFMK 72570; between Paractito 
and El Palmar, ZFMK 66964 ZFMK 66971–66972, ZFMK 72541–
72543; Los Guácharos (Chapare, 500 m a.s.l.), ZFMK 72532; La 
Paz: La Paz (locality in error), BMNH 1947.2.15.70 (holotype); 
road from Caranavi to Palos Blancos, ZFMK 80599; Santa Cruz: 
road to Bellavista near road to Samaipata, ZFMK 71997; La Hoya
da, 1800 m a.s.l., Parque Nacional Amboró, ZFMK 72644; south 
of Cuevas, 1100 m a.s.l., ZFMK 72644.

Oreobates discoidalis: ARGENTINA: Tucumán: Horco Molle, 
“13 km W of Tucumán,” Sierra de San Javier, ca. 1200 m a.s.l., 
BMNH 1947.2.15.63–65 (syntypes).
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Oreobates granulosus: PERU: Puno: Santo Domingo, Cara-
baya, 6000 ft (1800 m a.s.l. aprox.), BMNH 1947.2.15.72 (holo-
type).

Oreobates ibischi: BOLIVIA: Santa Cruz: km 68.5 on Santa 
Cruz de la Sierra-Samaipata road, 750 m a.s.l., CBF 3341 (holo-
type); El Fuerte de Samaipata, 1900 m a.s.l., ZFMK 60402 (para-
type).

Oreobates lundbergi: PERU: Pasco: road Puagmaray to Oxa-
pampa km 77, 2550 m a.s.l., MUSM 19321 (paratype), Paucartam-
bo, MUSM 18424 (paratype).

Oreobates pereger: PERU: Ayacucho: Yuraccyacu, Tambo–
Valle del Apurímac trail, 2650 m a.s.l., MUSM 13980 (paratype; 
formerly LSUMZ 26120).

Oreobates quixensis: ECUADOR: Napo: San José de Moti, 
MNCN 1708 (lectotype; photos only); PERU: Huánuco: Pangua-
na, MUSM 40340, ZSM 176/2017.

Oreobates sanctaecrucis: BOLIVIA: Cochabamba: Karahuasi, 
2200 m a.s.l., ZFMK 72647; Santa Cruz: El Chapé, Parque Na-
cional Amboró, 2060 m a.s.l., MNK-A 1198 (holotype).

Oreobates sanderi: BOLIVIA: La Paz: Colonia Eduardo Ava-
roa, ca. 30 km north of Caranavi on the road from Caranavi to 
Yucumo, ZFMK 80600–80601 (paratypes).

Oreobates saxatilis: PERU: San Martín: Pongo de Shilcayo, 
about 4 km NNW of Tarapoto, 470 m, KU 212556 (holotype), 
KU 212327 (paratype; photos only); 27 km NE of Tarapoto, 
MUSM 8431–8432 (paratypes); Huánuco: Panguana, ZSM 1973–
1978/2008, ZSM 778–779/2010, ZSM 175/2017.

Oreobates yanucu: BOLIVIA: Cochabamba: old Chapare road, 
1500 m a.s.l., ZFMK 72569 (holotype).

Oreobates zongoensis: BOLIVIA: La Paz: Valle de Zongo, 
1250 m a.s.l., CBF 2503 (holotype).


