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Figure 11. HL (a-d) and HW (e-h) of
T. obscura sp. n. (red), T. edelcae (grey),
and T. rodriguezi (blue). a) and e) raw
measurements of females; b) and f) re-
siduals of a linear regression of pooled
measurements against SVL for females;
¢) and g) raw measurements of males;
d) and h) residuals in males.



Figure 12. FAB (a-d) and WFD (e-h) of
T. obscura sp. n. (red), T. edelcae (grey),
and T. rodriguezi (blue). a) and e) raw
measurements of females; b) and f) re-
siduals of a linear regression of pooled
measurements against SVL for females;
¢) and g) raw measurements of males;
d) and h) residuals in males.
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overlaps (not shown, Table 2). EN is remarkable in that it
is the only character that differs from T. rodriguezi in both
raw measurements and residuals (Figs 10a-c). Combined
with the relatively larger EL of T. obscura sp. n. (Figs 4, 5,
ge-h), this gives T. rodriguezi conspicuously different head
proportions compared to T. obscura sp. n., which can be
used as a reliable diagnostic character.

Tadpole description: The following morphological de-
scription is based on a stage-32 tadpole (IRSNB 16177-C)
of T. obscura sp. n. from Abakapd-tepui, collected by PJRK
on 9 May 2011 at 19:40 h in a shallow rocky pool full of al-
gae: Medium-sized tadpole, exotrophic, benthic ecomor-
phological guild (ALTIG & McDIARMID 1999). TL 43 mm,
BL 14.8 mm (34.4% of TL). TAL 29 mm (67.4% of TL). Body
ovoid in dorsal view, flattened dorsoventrally. BW 8.7 mm,
BH 6.7 mm, HW 6.6 mm. Snout rounded, slightly acumi-
nate towards tip near the oral disc in lateral view. Naris
small, ovoid, directed dorsolaterally and positioned me-
dially at the level of the medial margin of the eyes. NSD
1.6 mm, END 1.1 mm. IND 3.3 mm (50% of HW). Eyes situ-
ated dorsolaterally, not visible in ventral view. ED 1.7 mm,
IOD 4.7 mm (71.2% of HW). Spiracle sinistral, tube medi-
ally attached to body, translucent with non-clustered dark
chromatophores. SSD 9.2 mm (62.2% of BL). Vent tube
dextrally attached to caudal fin. Caudal musculature ro-
bust, highest anteriorly, tapering towards end of the tail.
TMH 3.6 mm, TMW 3.0 mm. Upper and lower tailfins
originate at junction of body and tail. Upper tailfin straight
towards end of the tail, lower tailfin slightly convex. MTH
6.9 mm, exceeding body height only slightly (103% of BH).

Lateral line system (Figs 13a-b) only partially visible
(on the pigmented parts of the body). Supraorbital branch
starting from snout and surrounding naris and eye medial-
ly, with a gap anteromedial to the eyes. Infraorbital branch
splitting from supraorbital branch anteriorly to nostrils,
surrounding naris and eye distally. Angular branch ex-
tending from eyes ventrally. Short posterior supraorbital
branch posterodorsal to eyes, short posterior infraorbital
branch posteroventral to eyes. Superior trunk branches
located in the posterior third of the body, extending onto
base of the tail muscle. Middle trunk branch originating
anterodorsal to spiracle and extending onto the lateral line
of the tail muscle. Lower trunk branch originating at the
anterior edge of the spiracle, surrounding it dorsally and
following an arc towards the ventral body side.

Oral disc (see also Fig. 13¢ illustrating IRSNB 16177-B)
located anteroventrally, not emarginated. LTRF 2(2)-4(1)
(with ontogenetic variation, see below). Rows A1 and A2
equal in length, A2 with medial gap, which holds a con-
spicuous cavity. P1 shorter than A1/A2 and slightly shorter
than P2, medially interrupted. P2 the longest of the poste-
rior rows. P3 of equal length as P1, P4 small, teeth smaller,
less keratinised. Labial teeth slim, elongated, bent inwards,
all very closely set, forming a dense comb. Tips of labial
teeth blunt.

Upper jaw sheath broadly arched with pointed serra-
tions, which become very small on the lateral processes.
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Lower jaw sheath smaller, fitting into the upper sheath.
Jaws are closed in IRSNB 16177-C as in almost all other tad-
poles examined, therefore the description of the lower jaw
sheath is based on IRSNB 16178-D from Chimanta-tepui
(jaws partially open), which has the lower jaw sheath V-
shaped, with pointed serrations. Both jaw sheaths with a
bronze-coloured, metallic shine.

Marginal papillae with large anterior gap, starting in
one row anteriorly, and in multiple rows laterally and pos-
teriorly. Approximately 107 papillae around outer fringe of
oral disc. Papillae tapered, ending in a blunt tip.

Colour of tadpole in life (see Fig. 14): Dorsum dark
brown, with - often inconspicuous - dark brown spots
more visible at later GOSNER (1960) stages. Tail light brown,
heavily covered with dark chromatophores that usually
cluster in larger dark brown spots on tail muscle. Lower
part and sides of head reddish. Belly semi-translucent with
black coiled gut visible. Iris silver to copper with fine dark
brown reticulation.

Colour of tadpole in preservative: Dorsum dark brown,
with - often inconspicuous — dark brown spots more visible
at later GOSNER (1960) stages (Fig. 13a-b). Clearly distinct

Lot
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0.1mm

Figure 13. Drawings of Tepuihyla obscura sp. n. tadpole illustrat-
ing the lateral line system in IRSNB 16177-C (stage 32). a) Lateral
and b) dorsal views (tail not completely shown); and c) oral disc
in IRSNB 16177-B (stage 34). Drawings: SR.
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spots are visible in IRSNB 16178-A. Tailfin semi-translu-
cent, covered with large dark chromatophores. Chromato-
phores cluster in large brown spots on the tail muscle. The
ventral side of the body is semi-translucent and patternless.

Ontogenetic changes and variation: Changes in body
size are summarized in Tables 6-7. Pigmentation increases
during ontogeny, as well as the discernability of the later-
al line system. Shape of snout broad and bluntly rounded
during earlier stages, but becomes more ovoid and elongat-
ed later. The fourth posterior labial tooth row (P4) devel-
ops at stages 26—27 and increases in width and keratinisa-
tion during later stages. P1 is usually medially interrupted,
but not always (e.g., in IRSNB 16178-C, IRSNB 16179-B-C).
LTRF therefore varies from 2(2)-3[1] to 2(2)-4/[1].

Comparisons with other Tepuihyla tadpoles: We could
only find minor differences when comparing the tadpole
of Tepuihyla obscura sp. n. with that of T. edelcae. Even
though the description provided by MYERS & DONNELLY
(2008) suggests differences in body proportions, our own
measurements based on additional tadpoles of T. edelcae
(IRSNB 16180-A-G) revealed them to be very similar. The
Tepuihyla edelcae tadpole exhibits, however, a tendency to-
wards having a longer rostrum (naris-snout distance and
eye—naris distance, see Fig. 15). The tadpoles of the other
Tepuihyla species are currently undescribed.

Advertisement call: The following description is based on
call sequences recorded from the holotype on 17 Nov. 2013

a)

1cm

at 21:00 h (15 calls with 30 notes), 15.4°C air temperature
(15.2°C water temperature), and of IRSNB 4170, a male
from Abakapa-tepui recorded on 5 May 2011 at 19:20 h (24
calls with 156 notes), 18.5°C air temperature (18.2°C water
temperature).

Call structure: The advertisement call of T. obscura sp.
n. usually consists of paired notes (Fig. 16). The first note
(hereafter called “pre-note”) is shorter with a lower ampli-
tude, and sometimes pulsed or scattered in up to three dis-
tinct short notes (Fig. 16). The dominant frequency of the
pre-notes is often not well defined. The pre-note is usual-
ly followed by a note with a much higher amplitude and
clearly defined harmonics (hereafter called “main note”).
The maximum amplitude of pre-notes is on average 13.72%
(2.87-53.22%) of the main note’s maximum amplitude. The
maximum amplitude of the main notes often decreases
at the end of longer calls. The number of notes per call is
highly variable; calls of the holotype consist on average of
two notes (1-3, N = 15), while the calls from the specimen
from Abakapa-tepui are longer with a mean of 6.5 notes
per call (4-9, N = 24). Call duration of the holotype aver-
ages 0.18 s (0.02-0.23 ) vs. 0.54 s (0.05-0.83 s) in IRSNB
4170 from Abakapa-tepui. Call rate and intercall intervals
irregular, with long periods of silence. Mean internote in-
terval between pairs of notes (main note to following pre-
note) in calls from the Abakapa-tepui specimen is 0.09 s
(0.04-0.14 s). Mean internote interval within pairs of notes
(pre- to following main note) of the holotype specimen is

Figure 14. Tadpole of Tepuihyla obscura sp. n. in life (IRSNB 16178-A, stage 40). a) dorsal view; b) lateral view; ) ventral view. Photos:

PJRK.
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Table 6. Measurements of Tepuihyla obscura sp. n. tadpoles from the type locality (Chimanta-tepui). Mean + SD are followed by the
range in parentheses. Measurements are in mm, except tooth counts.

Character Stage 25 (N = 2)

Stage 36 (N =1) Stage 38 (N =1) Stage 40 (N =1) Stage 41 (N=1)

TL 2.28+0.14 (2.18-2.38) 4.50
BL 0.82+0.01 (0.81-0.82) 1.49
TAL 1.49+0.07 (1.44-1.54) 3.10
BH 0.41+0.04 (0.38-0.44) 1.33
ED 0.12+0.01 (0.11-0.12) 0.18
TMH 0.19+0.01 (0.18-0.20) 0.41
MTH 0.52+0.01 (0.51-0.52) 0.66
UTF 0.220.01 (0.19-0.21) 0.23
LTF 0.19+0.01 (0.18-0.20) 0.18
SSD 0.56:NA 1.13
NSD 0.13+0 0.23
END 0.09+0.01 (0.08-0.10) 0.13
IND 0.23£0 0.34
10D 0.34+0.02 (0.33-0.36) 0.49
HW 0.49+0.01 (0.48-0.50) 0.75
BW 0.53+0.01 (0.52-0.54) 0.89
TMW 0.160 0.31
ODW 0.210 0.30
ODH 0.09+0.01 (0.08-0.10) 0.11
LTRE 2(2)-3[1] 2(2)-4

4.10 525 4.10
1.44 1.75 0.74
2.70 3.70 2.70
0.66 1.05 0.66
0.18 0.22 0.23
0.33 0.48 0.33
0.66 1.07 0.66
0.25 0.34 0.23
0.20 0.31 0.2
0.95 1.10 1.21
0.23 0.25 0.11
0.14 0.16 0.13
0.33 0.38 0.16
0.49 0.62 0.44
0.67 0.84 0.64
0.82 0.98 0.82
0.34 0.46 0.33
0.30 0.33 0.23
0.11 0.16 0.08
2(2)-4(1) 2(2)-4(1) NA

0.09 $ (0.01-0.13 §) vs. 0.04 s (0.01-0.08 s) in IRSNB 4170
from Abakapa-tepui. Average main note duration of the
holotype is 0.08 s (0.04-0.11 5) vs. 0.06 s (0.04-0.1 §) in
IRSNB 4170 from Abakapa-tepui.

The main notes are usually composed of six harmon-
ics. Mean peak frequency of the holotype’s main notes
is 1207.29 Hz (775.2-1,378.1 Hz). Mean peak frequency
of the main notes of IRSNB 4170 from Abakapa-tepui is
1,357.34 Hz (796.7-1,571.9 Hz). These frequencies are usual-
ly in the second harmonic. Amplitude differences between
the first (00-800 Hz) and the second harmonic are often
small (Fig. 16).

Comparisons with other Tepuihyla calls: The call of
Tepuihyla edelcae is very similar to that of T. obscura sp.
n. in its structural, temporal, and spectral properties. Un-
like the call described by MYERS & DONNELLY (2008: 68),
we found T. edelcae calls to be usually composed of paired
notes with the maximum amplitude of pre-notes averag-
ing 10.29% (4.49-17.91%) of the main note maximum am-
plitude. The calls of T. edelcae consist on average of three
notes (1-4, N = 9), with a call duration of 0.25 s (0.03-0.4 s)
and a peak frequency of 1,458.85 Hz (1,382.8-1,523.4 Hz),
which falls within the variation of T. obscura sp. n.

The Tepuihyla edelcae call we analysed differs in tempo-
ral aspects compared to the call of T. obscura sp. n. in hav-
ing shorter notes (pre-note duration 0.02 s [0-0.04 s] in
Chimantd, 0.03 s [0.01-0.05 s] in Abakapd; main note dura-
tion 0.08 s [0.04-0.11 5] in Chimantd, 0.06 s [0.04-0.15] in
Abakapa vs. pre-note duration 0.01 s [0-0.02 s]; main note
duration 0.04 s [0.03-0.06 s]) in T. edelcae). Additionally,
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the intervals between note pairs are shorter in T. obscura
sp. n. (0.09 s [0.04-0.14 s] in Abakapd) than in T. edelcae
(0.15 s [0.11-0.18 s]), while the interval among note pairs
overlaps (T. obscura sp. nov: 0.09 s [0.01-0.13 s] in Chi-
mantd, 0.04 s [0.01-0.08 s] in Abakapa; T. edelcae: 0.06 s
[0.04-0.08 s]). We regard differences in temporal aspects
as poorly reliable, because the recordings of T. obscura sp.
n. and T. edelcae differ greatly in their relative intensity of
background noise (likely due to different recording equip-
ments and distances to the calling males), which probably
masks parts of the calls of T. edelcae.

The call of Tepuihyla rodriguezi (Fig. 17) is clearly dis-
tinct, with 8-21 notes per call and call duration varying
from 0.69-1.64 s (vs. 0.02-0.83 s in T. obscura sp. n.). The
notes are also paired, but the pre-notes are more similar to
the main notes than in T. edelcae or T. obscura sp. n. The
maximum amplitude of pre-notes is 43.02% (9.98-83.06%)
of the main note amplitude, which is much higher than in
T. obscura sp. n. (13.72% [2.87-53.22%] of the main note am-
plitude). Main notes of T. rodriguezi are shorter on average,
but more variable, with a mean duration of 0.041 s (0.013—
0.420's) (vs. 0.08 and 0.06 s in T. obscura sp. n.), with short-
er intervals averaging 0.071 s (0.003-0.207 s) among pairs
of notes, and 0.021 s (0.001-0.111 s) within pairs of notes
(vs. 0.09 s [Chimanta], respectively 0.04 s [Abakapd], and
0.09 s among note pairs in T. obscura sp. n.). Compared to
T. obscura sp. n., the pre-notes of T. rodriguezi have usu-
ally clearly defined harmonics (Fig. 16 vs. Fig. 17). The peak
frequencies of the main notes average 1,489.2 Hz (624.5-
2,627.1 Hz), which is similar to T. obscura sp. n.
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Figure 15. Relationship of naris-snout distance (a) and eye-naris distance (b) of tadpoles of T. obscura sp. n. (red) and T. edelcae (black)

to body length (based on stages 25-32, 34, 35, 36, 38, 40, 41).
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Figure 16. Call of Tepuihyla
obscura sp. n. a) oscillogram,
and b) spectrogram of a call
of IRSNB 4170 from Abaka-
pé-tepui consisting of three-
note pairs. Male calling par-
tially immersed in water, air
temperature 18.5°C, water
18.2°C; note that the first
pre-note shows traces of har-
monics, while the second is
pulsed and the third is scat-
tered in two parts; ¢) oscillo-
gram, and d) spectrogram of
a call of the holotype IRSNB
4192 (calling partially im-
mersed in water) consisting
of two-note pairs. Blackman
weighting, DFT = 265 sam-
ples, 3 dB filter bandwidth
= 283 Hz. A bandpass filter
was applied for frequen-
cies below 500 and above
10,000 Hz. Air temperature
15.4°C, water 15.2°C.
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Distribution and ecology: Tepuihyla obscura sp. n. is
known with certainty only from the Chimantd Massif in
Venezuela (Figs 2-3) where it has been reported (under the
name T. edelcae) from Amuri-tepui, Abakapa-tepui, Ako-
pan-tepui, Apakara-tepui, Chimantd-tepui (type locality),
Churi-tepui, and Murei-tepui (sometimes named Eruoda-
tepui, see Kok & Rivas 2011) between ca 1,800-2,600 m
a.s.l. (GORZULA & SENARIS 1999, MCDIARMID & DONNEL-

LY 2005). The species is probably widespread in the Chi-
manta Massif.

Tepuihyla obscura sp. n. is nocturnal and inhabits open,
mostly flat areas on tepui summits (Fig. 18). During the
day, specimens were mostly collected in terrestrial brome-
liads (genus Brocchinia), and more specifically in the car-
nivorous bromeliads Brocchinia hechtioides and B. reduc-
ta (Fig. 5C) where individuals often hide when inactive. A
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Figure 17. Call of Tepuihyla rodriguezi from La Gran Sabana, Venezuela (IRSNB 15673, calling partially immersed in water). a) oscil-
logram and b) spectrogram. Blackman weighting, DFT = 265 samples, 3 dB filter bandwidth = 283 Hz. A bandpass filter was applied
for frequencies below 500 and above 18,000 Hz. Air temperature 20.1°C, water 20.0°C.

Figure 18. Habitat at the type locality (Chimanta-tepui, Venezuela, 17 November 2013). Photo: PJRK.
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few specimens were collected on the ground among Stego-
lepis ligulata. At night, specimens were collected active
in the vegetation, or in/along deep pools in marshy areas
and small shallow rocky pools. Males call from the shal-
low edges of pools and puddles (partially immersed), or,
more rarely, from low vegetation surrounding pools and
puddles, where they often congregate. Amplexus is axillary,
and eggs are deposited in the water as gelatinous masses.
Tadpoles can tolerate acidic water (pH values ca 4) and are
opportunistic feeders.

Phylogenetic relationships

Our phylogenetic hypothesis is congruent with previous
results (Kox et al. 2012, SALERNO et al. 2012, 2014, JUNGFER
et al. 2013) in recovering a non-monophyletic Tepuihyla
edelcae (Fig. 19). It agrees with Kox et al. (2012) in showing
T. aff. edelcae (here described as T. obscura sp. n.) as sister
to a statistically well-supported clade composed of T. edel-
cae sensu stricto and T. rodriguezi (T. aff. edelcae is recov-

current hypothesis because the sister relationship between
T. edelcae and T. rodriguezi is better supported (BPP = 97%;
bootstrap = 92%) than in SALERNO et al. (2012, 2014) and
JUNGEER et al. (2013).

Surprisingly, but concordant with the results of Kok et
al. (2012), the genetic structure within T. obscura sp. n. is
very shallow, although the three populations included in
this study occur on three different tepui summits. These
tepui summits are part of the same massif, but isolated
from each other by deep fractures (Fig. 3), which probably
harbour sub-optimal habitat for the species. The inter-pop-
ulation genetic structure in T. rodriguezi is slightly deeper,
in particular between specimens from Kaieteur National
Park (previously known as T. talbergae) and all other popu-
lations. It is noteworthy that specimens from Kaieteur are
genetically closer to those from the type locality (La Es-
calera, Venezuela) than to specimens from tepuis that are
geographically closer. A general pattern of shallow genetic
divergence in the T. rodriguezi clade (i.e., T. obscura sp. n.
+ T. edelcae + T. rodriguezi) suggests that these popula-
tions were probably never isolated for a substantial length

ered as sister to T. rodriguezi in SALERNO et al. 2012, 2014,
and JUNGEFER et al. 2013). We have more confidence in our

of time (see Discussion). Genetic distances are very low
in 16S (0.2-0.7% among populations of T. rodriguezi; 0.7-
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Figure 19. Bayesian phylogenetic tree based on our Tepuihyla concatenated dataset (16S + ND1 + RAG1 + CXCR4, totalling 2,404 bp).
Numbers at the nodes represent statistical supports for ML and BA, respectively. BPP above 95% are represented by an asterisk, BPP
lower than 75% and bootstrap supports lower than 50% are not shown, or are represented by a dash. Some bootstrap supports be-
tween terminals are not shown for clarity purposes. The new species is highlighted in red, and the two Tepuihyla rimarum samples
are highlighted in blue.
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1.2% among populations of T. obscura sp. n. and T. edelcae).
In the faster-evolving gene ND1, genetic distances remain
low among populations of T. rodriguezi (0.5-1.6%), but are
significantly higher among populations of T. obscura sp. n.
and T. edelcae (3.8-4.4%), which tends to confirm our taxo-
nomic decision (see Discussion).

The taxonomic status of Tepuihyla rimarum
(AYARZAGUENA, SENARIS & GORZULA, 1993a)

Tepuihyla rimarum (Fig. 20) was described in 1993 (as
Osteocephalus rimarum, AYARZAGUENA et al. 1993a) on
the basis of 17 specimens collected on the summit of Ptari-
tepui, 2,400 ma.s.l, Bolivar state, Venezuela. No clear com-
parison with congeneric species is provided in the origi-
nal description, but according to the key to the genus (at
that time considered the Osteocephalus rodriguezi species
group), the authors used the relative size of the tympanum
and the presence/absence of ulnar tubercles to discrimi-
nate between T. rimarum and T. rodriguezi. Examination of
78 specimens of T. rodriguezi from throughout its known
distribution range (including the holotype of T. galani, see
Appendix), and eight additional topotypic specimens of T.
rimarum (including the holotype, see Appendix) reveals
that these characters are not diagnostic for the species due
to intraspecific variability. Furthermore, we obtained tissue
samples of T. rimarum from the type locality for the first
time, and included the species in our phylogenetic analy-
ses. Tepuihyla rimarum falls in the same clade as specimens
of T. rodriguezi with high support (BPP = 100%; bootstrap
= 100%) and clusters (with good support, BPP = 100%;
bootstrap = 86%) with specimens of T. rodriguezi from
the type locality and from Ayangaik, Guyana (Fig. 19). The
taxonomic validity of T. rimarum is thus supported neither
by morphological data nor phylogenetic evidence, and we
therefore consider T. rimarum a junior synonym of T. ro-
driguezi.

Figure 20. Tepuihyla “rimarum” from Ptari-tepui, Venezuela
(IRSNB 16140, male), here synonymised with T. rodriguezi.
Photo: PJRK.

Discussion

Tepuihyla obscura sp. n. is likely part of a recent non-adap-
tive radiation (i.e., lineage diversification with minimal
ecological diversification; RUNDELL & PRICE 2009). As spe-
ciation is a gradual process, the limits between species and
populations can remain diffuse, hence the debate about the
recognition of young species lacking clearly distinct mor-
phological traits (i.e., DE QUEIROZ 1998, 2007, PORTILLO &
GREENBAUM 2014). FOUQUET et al. (2007) proposed a ge-
netic divergence of 3% in 16S as a threshold for the rec-
ognition of candidate species of Neotropical anurans. Di-
vergence in 16S between T. obscura sp. n. and T. edelcae is
max. 1.2% and thus far lower (see Table 3). 16S has been
proposed as a standard barcoding marker for vertebrates
because of its universality and high amplification success
rate, but 16S can fail in detecting recent entities (VENCES
et al. 2005). ND1 is a faster evolving mitochondrial gene,
and our preliminary results (unpubl.) suggest that a di-
vergence of ca 4% and above in that gene allows discrim-
inating between species with a high success rate. Diver-
gence in ND1 between T. obscura sp. n. and T. edelcae is
3.8-4.4%; in contrast, genetic divergence in the same gene
among populations of T. rodriguezi is 0.0-1.5%, despite the
fact that these populations occupy a much wider range
(Fig. 2) and occur from uplands (ca 400 m) to tepui sum-
mits (ca 2,400 m). However, taxonomic decisions should
not solely depend on genetic divergence, but rather incor-
porate a pluralistic approach (PADIAL et al. 2009, BARLEY
et al. 2013), including common sense. There are several ex-
amples of recent radiations having similarly low genetic di-
vergences in 16S between recognized valid anuran species,
such as in the bufonid genus Osornophryne (PAEz-Mos-
COSO & GUAYASAMIN 2012), the arthroleptid genus Lepto-
pelis (PORTILLO & GREENBAUM 2014), and the dendrobatid
genus Ranitomeya (PEREZ-PENA et al. 2010). In addition
to the small genetic divergence between T. obscura sp. n.,
T. edelcae and T. rodriguezi, we only found subtle morpho-
logical differences among these species. Although colour
pattern may apparently evolve fast, a highly conservative
general morphology seems to be common in tepui sum-
mit-anurans, even in deeply diverged lineages (PJRK, un-
publ. data). Environmental conditions on tepui summits
are very similar and selective forces affecting species mor-
phology, especially within short timeframes, are probably
minimal. It is therefore not surprising that most morpho-
logical characters overlap strongly between T. obscura sp.
n. and its closest relatives, T. edelcae and T. rodriguezi (see
Figs 8-12). In the same vein, the similarity between the ad-
vertisement calls of T. edelcae and T. obscura sp. n. is prob-
ably due to a lack of contrasting selection in very similar
habitats. Minimal acoustic divergence is also observed in
other tepui summit species, such as Oreophrynella, Pristi-
mantis, and Stefania (PJRK, unpubl.). Differentiation in
morphological and acoustic traits in tepui summit-endem-
ic Tepuihyla species would therefore mostly depend on ge-
netic drift, which is likely opposed by a strong selection
towards an optimal “tepui summit-morphotype”. By con-
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trast, Tepuihyla rodriguezi inhabits a much wider range of
habitats, extending from the Venezuelan uplands of the
Gran Sabana, Venezuela, and Kaieteur National Park, Guy-
ana, to several tepui summits, e.g., Wei-Assipu-tepui, Gua-
dacapiapu-tepui, Uei-tepui, and Ptari-tepui - all far above
1,000 m a.s.l. (DUELLMAN & YOSHPA 1996, KOK et al. 2013,
PJRK, unpubl. data). This might explain the more marked
morphological differences between T. rodriguezi and the
tepui summit-endemic Tepuihyla species.

Our concatenated dataset gained high support for a sis-
ter relationship between T. obscura sp. n. and a clade con-
sisting of T. edelcae and T. rodriguezi, as did the mitochon-
drial marker ND1 in a single-locus tree (unpubl. data). 16S
and the nuclear genes RAG1 and CXCR4 single-locus trees
contain substantial polytomies. Nevertheless, our analy-
ses confirm the non-monophyly of T edelcae recovered by
previous studies (Kok et al. 2012, SALERNO et al. 2012, 2014,
JUNGEER et al. 2013). The only options to remedy the non-
monophyly of Tepuihyla edelcae are either to synonymise
T. edelcae with T. rodriguezi or to describe the paraphyletic
taxon as a new species. We chose the latter because T. ro-
driguezi is clearly distinct morphologically (head propor-
tion and colour pattern, see above), bioacoustically (see
above, Figs 16-17, and MYERS & DONNELLY 2008, sug-
gesting pre-zygotic isolation), and ecologically (distrib-
uted in highlands as well as uplands) from T. edelcae and
T. obscura sp. n.

Hybridisation might have occurred between some
Tepuihyla species of the rodriguezi clade in a “recent” past,
and genetic introgression or incomplete lineage sorting
could explain our genetic results (see also SALERNO et al.
2014). It is known that genetic introgression is often driv-
en by climatic change and shifting habitats (RHEINDT &
EDWARDS 2011), a scenario proposed for diversification in
Pantepui (see for instance RULL 2005, Kok 2013). In any
case, this should not affect our taxonomic decision since
available data converge to indicate that Tepuihyla obscura
sp. n. as described here represents a distinct evolutionary
unit.

The IUCN conservation status of the new species is con-
sidered Least Concern (LC) because of its apparently large
population size and relatively high numbers of locations.
Although likely at risk due to global warming and threat-
ened with habitat loss by upward displacement, the species
is apparently not declining fast enough to qualify for any of
the threat categories (IUCN 2013).
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Appendix
Additional material examined

Tepuihyla aecii: Venezuela, Estado Amazonas, Mount Duida,
MHNLS 12014 (holotype). Tepuihyla edelcae: Venezuela, Estado
Bolivar, Auyan-tepui, MHNLS 10626 (holotype), IRSNB 16121-
39; Cerro El Sol, IRSNB 16180-A-G (tadpoles).

Tepuihyla exophthalma: Guyana, Potaro-Siparuni District,
Kaieteur National Park, IRSNB 14644, IRSNB 14662, IRSNB
1466465, IRSNB 14673. Tepuihyla obscura sp. n.: Venezuela, Es-
tado Bolivar, Abakapa-tepui, IRSNB IRSNB 16174-A-B, IRSNB
16175-A-E, IRSNB 16176-A-C, IRSNB 16177-A-G (tadpoles); Chi-
manta-tepui, IRSNB IRSNB 16178-A-D, IRSNB 16179-A-C (tad-
poles), IRSNB 16183 (juvenile). Tepuihyla rodriguezi: Guyana,
Cuyuni-Mazaruni District, Wei-Assipu-tepui, IRSNB 15856-62,
IRSNB 16150-72; Potaro-Siparuni District, Kaieteur National
Park, IRSNB 13692-99, IRSNB 13700-01, IRSNB 13703, IRSNB
13705-11, IRSNB 13713-16, IRSNB 13718, IRSNB 13720, IRSNB
14750-54. Venezuela, Estado Bolivar, Gran Sabana, IRSNB 15655,
IRSNB 1565861, IRSNB 15673, IRSNB 16180; Guadacapiapu-tepui
(slopes), MHNLS 10608 (holotype T. galani), IRSNB 15701-02,
IRSNB 15712; Ptari-tepui, MHNLS 10646 (holotype T. rimarum),
IRSNB 16140-46; Uei-tepui, IRSNB 15768-70, IRSNB 15774-75,
IRSNB 16147-49.

Tepuihyla luteolabris: Venezuela, Estado Amazonas, Mara-
huaka-tepui, MHNLS 9376 (holotype). Tepuihyla warreni: Guy-
ana, Cuyuni-Mazaruni District, Maringma-tepui (slopes), IRSNB
15863, IRSNB 16182.



