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Abstract: Pithecopus rusticus is anewly described species, of which information on its natural history, vocalization
and tadpole morphology are still lacking. Here, we describe the larval external morphology of P, rusticus from the
type locality, in the municipality of Agua Doce, state of Santa Catarina, southern Brazil, comparing it with that
of other species of the genus Pithecopus and providing information on its natural history. Eggs from two spawns
were collected and kept in the laboratory until hatching. The tadpoles of P. rusticus belong to the suspension-rasper
guild. At Gosner stage 37, the tadpoles showed: body shape oval in dorsal view and triangular in lateral view;
a tooth row formula of 2(2)/3(1); the third lower row six times shorter than others; marginal papillae uniserial,
interrupted by a wide dorsal gap and with rounded tips; and a single row of alternate marginal papillae on lower
lip. External morphological features were compared with those of other tadpoles of Pithecopus. Observations on
the natural history of P. rusticus are also reported.

Keywords: Taxonomy, Grasslands, Atlantic Forest.

Girino de Pithecopus rusticus (Bruschi, Lucas, Garcia & Recco-Pimentel, 2014)
(Anura, Phyllomedusidae): descricio da morfologia externa e notas sobre a historia
natural de uma espécie microendémica

Resumo: Pithecopus rusticus ¢ uma espécie recém-descrita, cujas informagdes sobre a histdria natural, vocalizagao
¢ morfologia larval permanecem ausentes. Aqui, descrevemos a morfologia externa larval de P. rusticus da
localidade-tipo, municipio de Agua Doce, estado de Santa Catarina, sul do Brasil, comparando-a com outras espécies
do género Pithecopus e fornecendo informagdes sobre sua historia natural. Ovos de duas desovas foram coletados
e mantidos no laboratério até a eclosdo. Os girinos de P. rusticus pertencem a guilda de raspador em suspenséo.
No estagio 37 de Gosner, os girinos apresentam: corpo oval em vista dorsal e triangular em vista lateral; formula
de fileira de dente de 2(2)/3(1); terceira fileira inferior seis vezes mais curta que as demais; papilas marginais
unisseriadas, interrompidas em amplo espago dorsal e com pontas arredondadas; uma tnica fileira de papilas
marginais alternadas no labio inferior. Caracteristicas morfoldgicas externas foram comparadas com as de outros
girinos de Pithecopus. Observagdes sobre a histdria natural de P, rusticus também sao relatadas.
Palavras-chave: Taxonomia, Campos, Mata Atlantica.
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Introduction

The neotropical amphibian genus Pithecopus Cope, 1866 was
recently resurrected (Duellman et al. 2016) to include the species that
were formerly assigned to the Phyllomedusa hypochondrialis group
(sensu Faivovich et al. 2005, 2010). Pithecopus is distributed from
tropical South America east of the Andes and southern Venezuela
to northern Argentina and southern Brazil (Frost 2018). The genus
Pithecopus is currently diagnosed by the following combination of
characteristics (Duellman et al. 2016): medium-size (snout-vent length
+ 45 mm); toe I much longer than and opposable to toe II; vomerine
teeth absent; and tadpoles with a somewhat small anteroventral oral disc.
In general, the species are associated with a wide variety of habitats,
such as temporary and permanent ponds and streams in forests or open
formations (Branddo 2002, Brandao et al. 2009, Pezzuti et al. 2009). The
species currently recognized in the genus Pithecopus are P. araguaius
Haga, Andrade, Bruschi, Recco-Pimentel & Giaretta, 2017, P. ayeaye
Lutz, 1966, P. azureus (Cope, 1862), P. centralis (Bokermann, 1965),
P. hypochondrialis (Daudin, 1800), P. megacephalus (Miranda-Ribeiro,
1926), P. nordestinus (Caramaschi, 2006), P. oreades (Brandao, 2002),
P. palliatus (Peters, 1873), P. rohdei (Mertens, 1926) and P. rusticus
(Bruschi, Lucas, Garcia & Recco-Pimentel, 2014). On the basis of
molecular, chromosomal, and morphological approaches, Bruschi et al.
(2014) described P. rusticus as a new species, and it was later included
in the genus Pithecopus (Segalla et al. 2016), but not considered in the
review by Duellman et al. (2016).

Currently, nine species of this genus have a formal description of
tadpoles: P. ayeaye (Lutz 1966, Cruz 1982, Pezzuti et al. 2009 — as
P. itacolomi), P. azureus (Cei 1980, Schulze et al. 2015), P. centralis
(Brandao et al. 2009), P. hypochondrialis (Pyburn & Glidewell1971,
Martinez 1990), P. megacephalus (Cruz 1982 as P. centralis according
to Branddo 2002 and Eterovick & Sazima 2004), P. nordestinus (Cruz
1982 — as P. hypochondrialis, according to Caramaschi 2006), P.
oreades (Branddo 2002), P. palliatus (Duellman 1978), and P. rohdei
(Cruz 1982). Herein, we describe the external morphology of P. rusticus
tadpoles from natural grasslands (sensu Klein 1978) in the highlands
of the Atlantic Forest biome in southern Brazil, comparing them with
those of other species of the genus Pithecopus and providing information
on natural history.

Material and Methods

We collected two leaf nests with spawns of P. rusticus from a
pond of the type locality, in the municipality of Agua Doce, state of
Santa Catarina, southern Brazil (26°35°59.9”S, 51°34°39.4”W; 1,330
m a.s.l.), on December 6, 2016. We kept the tadpoles in an aquarium
with water under the spawns until the tadpoles hatched. All tadpoles
hatched in two days after collection of spawns. We kept tadpoles in
the aquarium with pond vegetation. Half of the aquarium water was
changed every seven days. The tadpoles were fed with pond vegetation,
and every seven days were provided fish and turtle feed. Some tadpoles
were reared until the end of metamorphosis to confirm species identity.
Tadpoles were anesthetized with 0.1% lidocaine and then fixed in 10%
formalin. Voucher specimens were submitted to the Scientific Collection
of Amphibians of the Universidade Comunitaria da Regido de Chapeco,
municipality of Chapecd, state of Santa Catarina, Brazil: tadpoles (lots
CAUC 001, 003-007), froglet (CAUC 2396) and metamorphosed frog
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(CAUC 2243-2244). The pond where we collected the tadpoles has an
area of approximately 2750 m? and depth ranging from 10 cm (near
the margin) to 3 m (in the center of the pond) and is located next to an
unpaved road (SC-452 Highway) of a private farmland. The central and
marginal portions of the pond were covered with herbaceous vegetation.
The marginal vegetation is often removed to facilitate cattle access to
water. The ponds were surrounded by crops, which were less than 2 m
from the margins.

External morphology descriptions were based on 15 tadpoles at
stage 37 (Gosner 1960) and 21 morphological measurements were taken
according to Lavilla & Scrocchi (1986): maximum body width (BW),
maximum body height (BH), maximum eye diameter (ED), maximum
nostril diameter (ND), nostril-snout distance (NSD), eye-snout distance
(ESD) and oral disc diameter (ODD); McDiarmid & Altig (1999):
maximum tail height (MTH); Grosjean (2005): maximum ventral fin
height (VFH), maximum dorsal fin height (DFH); Altig (2007): total
length (TL), body length (BL), tail length (TAL), tail musculature width
(TMW), tail musculature height (TMH), interorbital distance (I0D),
and internarial distance (IND). Additional measurements were recorded
for jaw sheaths, following the dimensions proposed by McDiarmid &
Altig (1999): lower jaw sheath length (LJSL), lower jaw sheath height
(LISH), upper jaw sheath length (UJSL), and upper jaw sheath height
(UJSH). Tadpole measurements were made using a stereomicroscope
with an ocular micrometer (0.01 mm precision), except for total length
and body length, which were measured with a digital caliper (0.01
mm precision) (Table 1). Comparisons with tadpoles of other species
of Pithecopus, as well as the description of possible intrapopulation
morphological variation of P. rusticus were provided for an additional
25 individuals (stages 27, 33, 35-36) (Gosner 1960) using the same set
of measurements described above (Table 2). All tadpoles were inspected
for the presence of the lateral line system (Lannoo 1999).

Results

Tadpole description. Measurements for all available development
stages are given in Table 1. The tadpoles of P, rusticus have an elongated
body (BH/BW: 1.02); body length approximately one-third of the total
length (BL/TL: 0.36); body oval in dorsal view and triangular in lateral
view (Figure 1); snout slightly truncated in dorsal and lateral views;
nostrils oval and anterolateral, closer to tip of snout than to eyes; IND
larger than the NSD (IND/NSD: 3.06); eyes lateral; IOD greater than
ESD (IOD/ESD: 1.94); spiracle ventral, sinistral, short and wide,
posteriorly directed, opening on middle third of body; inner wall absent;
vent tube dextral, short and narrow, posteriorly directed, fused to ventral
fin, with free opening; tail longer and taller than the body (TAL/TL:
0.63; MTH/BH: 1.01) curved toward ventral surface, with flagellum;
tail musculature higher than wide (TMH/TMW: 1.31), well developed
throughout the tail length; dorsal fin lower than ventral fin (DFH/VFH:
0.47); dorsal fin beginning on the posterior third of the body, originating
anteriorly to the body-tail junction, at a median slope and extending to
the tail tip; ventral fin origin anterior to vent tube extending to tail tip;
the lateral line system is not visible; oral disc anteroventral, anteriorly
directed, not emarginated; marginal papillae uniserial with rounded tips,
wide dorsal gap present (Figure 2); single row of alternate marginal
papillae on lower lip and lateral portion; submarginal papillae laterally
aggregate, not forming rows; jaw sheaths darkly pigmented, edge finely
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Table 1. Morphological measurements (in mm) of 40 tadpoles of Pithecopus rusticus from the municipality of Agua Doce, state of Santa Catarina, southern Brazil.
Data presented as mean + standard deviation (range). The sample size is in parentheses, below the larval stage. TL — total length, BL — body length, BW —maximum
body width, BH — maximum body height, TAL — tail length, MTH — maximum tail height, TMW - tail musculature width, TMH — tail musculature height,
DFH — maximum dorsal fin height, VFH — maximum ventral fin height, IOD — interorbital distance, IND — internarial distance, ESD — eye-snout distance, NSD —
nostril-snout distance, ED — maximum eye diameter, ND — maximum nostril diameter, ODD — oral disc diameter, LJSL — lower jaw sheath length, LJSH — lower
jaw sheath height, UJSL — upper jaw sheath length, UISH — upper jaw sheath height.

Stage 27 Stage 33 Stage 35 Stage 36 Stage 37
(n=28) n=3) (n=4) m=10) (n=15)
TL 17.43 £ 1.00 29.21+£1.42 33.44+0.77 33.50+0.63 34.15+1.49
(16.39-19.36) (27.65-31.10) (33.65-34.55) (32.27-34.35) (32.43-37.54)
BL 6.09 +0.56 10.39+£0.31 11.78 £0.59 12.24 +0.40 12.43 +£0.53
(5.15-7.26) (9.97-10.70) (11.06-12.71) (11.53-12.94) (11.53-13.52)
BW 3.14+0.28 5.76 £ 0.06 6.17+£0.44 6.77+0.36 6.66 +0.52
(2.71-3.71) (5.71-5.85) (5.42-6.57) (6.28-7.28) (5.85-8.00)
BH 3.26 +£0.28 6.04 +0.06 6.46 +0.40 6.82+0.31 6.81 £0.41
(2.85-3.85) (6.00-6.14) (5.85-7.00) (6.28-7.28) (6.00-7.71)
TAL 11.33+£0.75 18.82+1.15 21.65+0.28 21.26 £0.73 21.71 £ 1.11
(10.27-12.75) (17.68-20.40) (21.37-22.03) (19.59-22.12) (20.41-24.27)
MTH 3.31+£0.27 6.13 +£0.36 6.80 +0.29 6.97+0.41 6.88 £0.44
(3.00-3.90) (5.70-6.60) (6.30-7.00) (6.10-7.50) (6.20-7.80)
T™W 0.91+0.12 2.09 £ 0.06 2.53+0.11 2.57+0.12 2.60+0.10
(0.71-1.14) (2.00-2.14) (2.42-2.71) (2.42-2.71) (2.42-2.85)
TMH 1.42+0.18 2.71+0.11 3.60£0.11 3.44+0.20 343+0.17
(1.28-1.71) (2.57-2.85) (3.42-3.71) (3.00-3.71) (3.00-3.57)
DFH 0.83 +0.08 1.52 £0.06 1.57+0.10 1.57 £0.14 1.56£0.12
(0.71-1.00) (1.42-1.57) (1.42-1.71) (1.42-1.85) (1.42-1.85)
VFH 1.53+0.13 2.85+0.11 3.10+0.27 3.24+0.21 3.30+0.38
(1.42-1.85) (2.71-3.00) (2.71-3.42) (3.00-3.57) (2.85-4.28)
10D 3.05+0.28 5.06 +0.26 5.77+0.29 5.91+£0.36 5.86£0.36
(2.70-3.60) (4.70-5.30) (5.30-6.10) (5.30-6.50) (5.10-6.70)
IND 1.49+0.12 2.48 +£0.08 2.73+0.04 2.83+0.10 2.85+0.09
(1.33-1.66) (2.40-2.60) (2.66-2.80) (2.73-3.00) (2.66-3.06)
ESD 1.58+0.19 2.51+0.12 276 £0.17 3.05+£0.22 3.01 £0.18
(1.20-1.86) (2.33-2.60) (2.60-3.06) (2.60-3.33) (2.60-3.20)
NSD 0.47 £0.06 0.66 = 0.00 0.66 = 0.04 0.80+0.10 0.93+0.50
(0.40-0.53) (0.66-0.66) (0.60-0.73) (0.60-1.00) (0.60-1.00)
ED 0.87 +£0.08 1.44+0.03 1.70 + 0.05 1.75+0.07 1.80+0.05
(0.80-1.00) (1.40-1.46) (1.60-1.73) (1.60-1.86) (1.66-1.86)
ND 0.14+0.02 0.33+0.00 0.30+0.03 0.28 £0.03 0.32+0.03
(0.13-0.20) (0.33-0.33) (0.26-0.33) (0.26-0.33) (0.26-0.40)
ODD 1.33+0.14 1.93+0.04 2.40+0.11 2.38+£0.09 2.45+0.08
(1.15-1.55) (1.90-2.00) (2.25-2.55) (2.15-2.50) (2.25-2.65)
LJSL 0.41+0.07 0.78 £0.07 0.83 +£0.08 0.86 = 0.05 0.82£0.07
(0.22-0.46) (0.71-0.88) (0.77-0.97) (0.77-0.95) (0.71-0.95)
LJSH 0.05+0.01 0.09 +0.01 0.08 = 0.00 0.08 +£0.01 0.08 £0.01
(0.02-0.06) (0.08-0.11) (0.06-0.08) (0.06-0.11) (0.06-0.13)
UJSL 0.51+0.08 1.00 = 0.02 1.10+0.07 1.12 £0.06 1.14 +£0.05
(0.31-0.57) (0.97-1.04) (1.02-1.22) (1.02-1.22) (1.04-1.22)
UJSH 0.07+£0.01 0.13+0.00 0.14 +0.02 0.14+£0.01 0.13+£0.01
(0.04-0.08) (0.13-0.13) (0.11-0.17) (0.11-0.15) (0.11-0.15)

http://dx.doi.org/10.1590/1676-0611-BN-2018-0570

http://www.scielo.br/bn



Biota Neotrop., 19(1): €20180570, 2019

Bastiani, V..M. et al.

Table 2. Comparison of external morphological characteristics between tadpoles of species from the genus Pithecopus.

Labial tooth  Ventral

Rows on  Submarginal

Species Stage row formula gap Marginal papillae lower lip papillae Reference
31 22)3 Absent  Uniserial, interrupted by a ; Present Lutz (1966)
wide dorsal gap

. Uniserial, interrupted by a
Pithecopus ayeaye Lutz, 1966 31 2(2)/3(1) Absent wide dorsal gap Three Present Cruz (1982)

Uniserial, interrupted by a Pezzuti et al.
37 2(2)/3(1) Narrow wide dorsal gap. Two Present (2009)
38 22)2(1)  Absent ~ Uniserial, interrupted by a Two Absent Cei (1980)
Pithecopus azureus (Cope, wide dorsal gap.
1862) Uniserial, interrupted by a Schulze et al.
34-38 2(2)/3(1) Absent wide dorsal gap. Two Absent (2015)

. . Uniserial, interrupted by a ~
Pithecopus centralis . Brand3o et al.
(Bokermann, 1965) 27-40 2(2)/3(1) Absent  small toErrnnzilgLilnma t(i(()irlsal gap. Two-Three Absent (2009)

3341 22)3(1)  Present  Diserial interrupted by a Two Absent _Pyburn &
Pithecopus hypochondrialis wide dorsal gap. Glidewell (1971)
Daudin, 1800 iserial. i
( ) 2641 22)3(1)  Absent ~ Diserial, interrupted by a Two Absent  Martinez (1990)
wide dorsal gap.

Pithecopus megacephalus Uniserial interrupted by a

(Miranda-Ribeiro, 1926) 30 2(2)/3(1) Narrow wide dorsal gap. Two Present Cruz (1982)

Pithecopus nordestinus Uniserial, interrupted by a .

(Caramaschi, 2006) 37 2(2)/3(1) Absent wide dorsal gap. Single Present Cruz (1982)

Pithecopus oreades Biserial, interrupted by a ~

(Branddo, 2002) 37 2(2)/3(1) Present wide dorsal gap. Two Absent Brandao (2002)

Pithecopus palliatus Uniserial, interrupted by a

(Peters, 1873) 37 2(2)/3(1) Absent wide dorsal gap. Two Absent Duellman (1978)

Pithecopus rohdei Uniserial, interrupted by a

(Mertens, 1926) 36 2(2)/3(1) Present wide dorsal gap. Two Absent Cruz (1982)
Uniserial, interrupted by a .

Pithecopus rusticus 27 2(2)/3(1) Absent wide dorsal gap. Y Single Absent

(Bruschi, Lucas, Garcia & Uniserial. i b Present study

Recco-Pimentel, 2014) 37 22)3(1)  Absent ~ -miserialinterruptedbya g1 Present

wide dorsal gap.

serrated; upper jaw sheath M-shaped; lower sheath V-shaped; upper
jaw sheath wider than high (UJSL/UJSH: 8.76); lower jaw longer than
high (LJSL/LJSH: 10.25); tooth row formula 2(2)/3(1); Al and A2
with same length; P1 slightly longer than P2; P3 smaller than P1 and
P2 (Figure 2). Body, tail and fins yellow; dorsal and lateral surface
of the body, tail musculature and fin with scattered brown dots, more
evident along tail musculature and ventral fin; tail tip and flagellum
transparent; irregular longitudinal stripes along the middle and ventral
margin of tail musculature; lateral dark brown strip, from oral disc to
eye, sometimes continuing beyond eye (Figure 3A); iris spotted with
golden coloration; bright metallic peritoneum, ranging from gold,
orange and yellowish-green to violet. In fixed tadpoles yellow turns
cream; peritoneum turns faded violet; iris turns black (Figure 1). The
color pattern of the metamorphosing specimens is the same as that of
the froglet and adult (Figure 3B).

Morphological variation. The length of the labial tooth row of
three tadpoles at Gosner stage 37 (20% of the lot) varied with A1 >
A2. A single individual at stage 37 (6.66% of the lot) exhibited P1
and P2 interrupted and another exhibited only P1 interrupted. Also, at
stage 37, submarginal papillae of five tadpoles (33.33% of the lot) were
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absent, and in another five tadpoles (33.33% of the lot) the upper jaw
sheaths were arc-shaped. The tadpoles of P, rusticus showed ontogenetic
variation (Table 2). The vent tube of six tadpoles at stage 27 (75% of
the lot) was dextral, directed downward, while in two tadpoles (25%
of the lot), the vent tube was like that at stage 37, dextral and directed
posteriorly. At stage 27, the dorsal fin started in the middle third of the
body. The lateral line system was visible at stage 27, exhibiting two lines
on the side of the body, one line over the body bordering part of the tail
muscle, and another surrounding the eyes and nostrils. The labial tooth
row formula of all tadpoles at stage 27 (100% of the lot) was 2(2)/3(1),
with A1 longer than A2, P1 longer than P2 and P3 smaller than P1 and
P2, but P3 was tiny, where it could be confused with it being absent.
However, in four tadpoles (50% of the lot), P3 was absent. Submarginal
papillae of all tadpoles at stage 27 (100% of the lot) were absent and
upper jaw sheath was arc-shaped (Table 2).

Natural history and conservation notes. Adults of P. rusticus
deposit eggs on individual leaves of Senecio bonariensis Hook & Arn.
(Asteraceae), along the margins of the pond, approximately 23.5 £ 6.41
cm (15-36 cm; n = 16) above the water surface. We did not observe
the tadpoles in the natural environment. In the laboratory, P. rusticus
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Figure 1. Tadpole of Pithecopus rusticus at Gosner stage 36 (Lot CAUC 003)
in lateral view (top) and dorsal view (down). Scale: 10 mm.

Figure 2. Oral disc from of the tadpole of Pithecopus rusticus at Gosner stage
37 (Lot CAUC 004). Scale: 1 mm.

tadpoles did not aggregate, and were observed at mid-water, floating
with quick and short movements of their tail tips, with their bodies
inclined upwards at an angle of approximately 90° with the water
surface; when disturbed, they promptly fled to deeper regions. The
tadpoles of P, rusticus belong to the suspension-rasper guild (McDiarmid
& Altig 1999). Tadpoles of Dendropsophus minutus (Peters, 1872), D.
sanborni (Schmidt, 1944) and Physalaemus cuvieri Fitzinger, 1826, and
potential predators such as Phrynops williamsi Rhodin & Mittermaier,
1983, Erythrolamprus miliaris (Linnaeus, 1758) and aquatic insects
(Belostomatidae and Odonata), were observed in the same pond
inhabited by P, rusticus.
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Figure 3. Tadpoles of Pithecopus rusticus at Gosner stage 36 in life (A, Lot
CAUC 004) and froglet at Gosner stage 44 (B, CAUC 2396, SVL 16.14 mm).

Discussion

Tadpoles of Pithecopus rusticus are similar to those of other species
of the genus, regarding most of the external morphology characters, such
as the oval shape of the body in dorsal view (except P. oreades, in which
the body is trapezoidal), anteroventral oral disc surrounded by a row of
marginal papillae interrupted by a wide dorsal gap, vent tube dextral,
short and attached to the ventral fin, ventral fin higher than dorsal fin,
and labial tooth row formula 2(2)/3(1), with P3 smaller than P1 and P2
(Pyburn & Glidewell 1971, Duellman 1978, Cruz 1982, Brandao 2002,
Brandao et al. 2009, Pezzuti et al. 2009, Schulze et al. 2015). Tadpoles
of P. rusticus can be diagnosed from those of the remaining species of
the genus by the following combination of oral disc characteristics:
uniserial marginal papillae being alternate on lower lip and lateral
portion of oral disc and interrupted by a wide dorsal gap, oral disc not
emarginate, submarginal papillae laterally aggregate in the oral disc,
not forming rows, upper jaw sheath M-shaped and lower jaw sheath
V-shaped. Pithecopus ayeaye has two rows of marginal papillae on the
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lower lip and lateral portion, with a narrow ventral gap (Lutz 1966, Cruz
1982, Pezzuti et al. 2009); P. azureus has uniserial to irregularly aligned
biserial rows on lower lip and no submarginal papillae (Cei 1980,
Schulze et al. 2015); P. centralis has an emarginate oral disc, a single row
of marginal papillae on each side of the rostral gap, extending into two
and three rows of papillae, with numerous papillae on the lateral margins
and lower lip and no submarginal papillae (Brandédo et al. 2009); P.
hypochondrialis has two rows of marginal papillae and no submarginal
papillae (Pyburn & Glidewell 1971, Martinez 1990); P. megacephalus
has two rows of marginal papillae on the lower lip and lateral portion,
with a narrow ventral gap (Cruz 1982); P. nordestinus differs only by
non-alternate marginal papillae (Cruz 1982); P. oreades has two rows of
papillae on posterior margin, one row of small papillae on the anterior
margin, small and scattered lateral papillae in the transverse mouth
midline and no submarginal papillae (Brandao 2002); P. palliatus has
two rows of marginal papillae ventrally and no submarginal papillae
(Duellman 1978); P. rohdei has two rows of marginal papillae on the
lower lip and lateral portion and no submarginal papillae (Cruz 1982);
P ayeaye and P. centralis are the only species in the genus that have
the upper jaw sheath M-shaped, while the others have it arc-shaped; P.
azureus is the only species with the lower jaw sheath U-shaped, while
the others have it V-shaped. Giaretta et al. (2007) pointed out that the
narrow ventral gap characteristic could vary ontogenetically in P, ayeaye
tadpoles. Accordingly, morphological variation in larvae of P. rusticus
(size of third lower row and presence/absence of submarginal papillae)
was related to total length of the body.

The species phylogenetically closest to P. rusticus are P. ayeaye, P.
centralis and P. oreades (Bruschi et al. 2014). In addition to differences
in oral disc (see above), P. rusticus tadpole differs from these species
by nostrils positioned anterolaterally (dorsolaterally positioned in P,
ayeaye, P. centralis and P. oreades), eyes positioned laterally in P.
rusticus and P. ayeaye (dorsolaterally positioned in P. centralis and P.
oreades),and spiracle ventral with free opening, located on the left side in
P, rusticus and P. ayeaye (spiracle positioned over the horizontal midline
in P, centralis and P. oreades). Yet, the M-shaped upper jaw sheath is
similar to those of Pithecopus species, except P. oreades, in which it is
arc-shaped (Lutz 1966, Cruz 1982, Brandao 2002, Brandao et al. 2009,
Pezzuti et al. 2009). The tadpole of P. rusticus is morphologically closer
to that of P ayeaye than P. centralis and P. oreades, and the same pattern
was shown by Bruschi et al. (2014) for adults.

Pithecopus rusticus lays eggs attached to vegetation above the water
surface of ponds. Each leaf nest is composed of just one leaf, and eggs
hatch into tadpoles, which drop into the lentic water (reproductive mode
24 of Haddad & Prado 2005). This reproductive mode is also reported
to P. azureus, P. hypochondrialis, P. megacephalus, P. nordestinus, P.
palliatus and P. rohdei (Pyburn & Glidewell 1971, Duellman 1978,
Cruz 1982, Martinez 1990, Schulze et al. 2015). However, it differs in
P. ayeaye, P. centralis and P. oreades (Lutz 1966, Cruz 1982, Brandio
2002, Brandao et al. 2009, Pezzuti et al. 2009), which deposit eggs above
streams in nests composed of just one folded leaf and whose larvae
complete their development in creek pools and backwaters (reproductive
mode 25, Haddad & Prado 2005). Tadpoles of all Pithecopus species
show a characteristic position, nearly vertical, with the mouth toward
the surface, with small movements of their tail tips (Lutz 1966, Pyburn
& Glidewell1971, Duellman 1978, Cruz 1982, Martinez 1990, Brandao
2002, Brandao et al. 2009, Pezzuti et al. 2009, Schulze et al. 2015).
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In summary, tadpoles of P. rusticus are similar to those of other
species of the genus Pithecopus, especially P. ayeaye. Interestingly, P,
rusticus has a distribution that is isolated from all other species of the
genus, where it is known to occur at present only at its type locality with
a restricted distribution in the high plateaus of western state of Santa
Catarina, in the region known as Campos de Palmas (i.e. natural grassland
landscape), in southern Brazil. The inclusion of P. rusticus at the species
list of amphibians in grasslands of Parana state (Crivellari et al. 2014) was
based on the record of this species at the type locality (i.e. Agua Doce,
state of Santa Catarina, Brazil; Crivellari in personal communication),
which is placed in the surrounds of Palmas Wildlife Refuge. Sampling
efforts related to anuran surveys carried out by unrelated herpetologist
teams at the region during approximately the last ten years failed to detect
this species in additional localities (EML unpublished data and personal
communication from L. Pedroso and L. Crivellari). In addition, this
region has suffered intense anthropic changes due to the transformation
of large grassland areas into monoculture of Pinus sp. and accelerated
expansion of agriculture, especially soybeans and potatoes (Overbeck
et al. 2009, Pillar & Vélez 2010). Unfortunately, the breeding habitat
of P. rusticus is now under high anthropogenic pressure, since exotic
fishes were introduced to the pond and because a dam construction
project has been stated in the pond surroundings (involving removal
of soil and vegetation in the whole area). Thus, according to current
knowledge, P. rusticus can be considered a microendemic and possibly
endangered species due to its extremely restricted distribution and the
continuous destruction of its habitat. Our results are important to clarify
the systematics and the knowledge about the taxonomy and life history
of the genus Pithecopus. Since the larvae of all species of Pithecopus
are known, a comprehensive phylogenetic analysis would be welcome
to help us understand the evolutionary relationships and systematics of
larval characters in the genus.
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