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Abstract

A new species of frog tentatively assigned to the genus Polypedates is described from the Gilimale forest reserve of the 
Sabaragamuwa province of Sri Lanka. This tree frog is characterized by unique osteological characteristics in the skull 
which distinguish it from all other congeners, such as the presence of a series of maxillary teeth progressively changing 
orientation from horizontal to vertical from posterior end to anterior; a laterally-curved spine in the quadratojugal bone; 
and bony co-ossification on the skull resulting in four dorsal spines which are externally seen as protrusions in the parietal 
area. Bioacoustic observations of Polypedates ranwellai sp. nov. revealed three distinct call types. High rates of defores-
tation and anthropogenic activities at the type locality threaten the survival of the species.
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Introduction

Sri Lanka is considered a biodiversity rich region in South Asia (Biju 2000; Meegaskumbura et al. 2002; Bossuyt 
et al. 2004). The amphibian fauna in the South Asian region is rich both in terms of species number and endemicity 
(Biju 2000; Das 2001). Amphibians in South Asia include 15 genera belonging to the family Rhacophoridae 
(Delorm et al. 2005; Frost et al. 2006; Biju et al. 2008, 2010; Li et al. 2008; Meegaskumbura et al. 2011). Sri 
Lanka's inventory contains only 3 of these 15 genera, i.e., Polypedates Tschudi, Pseudophilautus Laurent and 
Taruga Meegaskumbura, Meegaskumbura, Bowatte, Manamendra-Arachchi, Pethiyagoda, Hanken & Schneider. 
Polypedates is represented by two species with one being endemic. Pseudophilautus is represented by 67 all of 
which are endemic to the island (Manamendra-Arachchi & Pethiyagoda 2005; Meegaskumbura & Manamendra-
Arachchi 2005, 2011; Meegaskumbura et al. 2007, 2009), and Taruga is an endemic genus recently described by 
Meegaskumbura et al. (2011), represented by three species.

Although the three species of Taruga possess distinctive morphological characters, they were previously 
classified under the genus Polypedates, and were separated based on phylogenetic analysis (Meegaskumbura et al.
2011). Species belonging to the genus Taruga are distributed in the wet zone of Sri Lanka. Based on the annual 

average rainfall, four main climatic zones have been recognized in the island, dry zone (rainfall < 2,000 mm yr-1), 
wet zone (> 2,500 mm yr-1), intermediate zone (1500–2500 mm yr-1), and an arid zone (< 1,000 mm yr-1). 
Polypedates cruciger is endemic and is commonly found in the intermediate and wet zone. Polypedates maculatus
is commonly found in the intermediate and dry zone. Both Taruga and Polypedates are foam nesters 
(Meegaskumbura et al. 2011). The genus Pseudophilautus is a direct developing group, showing a high 
morphological diversity. Taruga and Pseudophilautus are endemic to Sri Lanka.

Here we report the results of a study which commenced from the year 2005 where we discovered a distinctive 
new frog species from Sri Lanka. Although we place the new species tentatively in the genus Polypedates it must 
be emphasized that this is a species showing extreme morphological divergence, especially in the skull, from other 
representatives of this genus. 
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Material and methods

During a random field visit to the Gilimale forest reserve in the year 2000, we first observed an unnamed 
rhacophorid frog and made subsequent visits to the site. Specimens were collected from the Gilimale forest 
(Sabaragamuwa province) (Figure 1). Thirty five random field visits were made during the period commencing 
from the year 2005, each field visit lasting 2–5 days in duration. The collected specimens were first photographed 
alive in the type locality. Six specimens were collected and are accessioned at the National Museum of Sri Lanka. 
Specimens were fixed in 12% formalin for two hours and stored in 70% ethanol. The skulls for comparison were 
taken out of two of the above specimens, kept in distilled water for one week. Tissue samples were preserved in 
ethanol for future molecular work. Sex and maturity were determined from calling and breeding observations. Five 
of the collected specimens were collected at the site by locating calling males, the remaining specimen possessed a 
comparatively larger SVL compared to that of a mature male which was comparable in size to the copulating 
female observed. 

FIGURE 1. Map of the type locality of Polypedates ranwellai sp. nov.

The material referred to are deposited in the National Museum, Sri Lanka (NMSL) and the Wildlife Heritage 
Trust of Sri Lanka collection (WHT) currently deposited in the NMSL. Material examined is listed in the 
Appendix. 

Seventy two measurements (42 external and 30 skull) of adult male and female specimens were taken with a 
Mitutoyo digital vernier caliper to the nearest 0.1 mm. Nomenclature of external anatomy abbreviated in the text 
and external measurements taken are listed herein: distance between back of eyes (DBE), measured between 
posterior edge of eyes; distance between front of eyes (DFE), measured between anterior edges of eyes; eye 
diameter (ED), horizontal diameter of eye; eye to nostril distance (EN), measured between anterior most point of 
eye and middle of nostril; eye to snout distance (ES), measured between anterior most point of eye and tip of snout; 
thigh (femur) length (FEL), distance between vent and knee with both thigh and shank flexed; first finger length 
(FL-1), measured between posterior margin of the most proximal subarticular tubercle or crease of articulation and 
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the tip of first finger; second finger length (FL-2), measured between posterior margin of the most proximal 
subarticular tubercle or crease of articulation and the tip of second finger; third finger length (FL-3), measured 
between posterior margin of the most proximal subarticular tubercle or crease of articulation and the tip of third 
finger; fourth finger length (FL-4), measured between posterior margin of the most proximal subarticular tubercle 
or crease of articulation and the tip of fourth finger; foot length (FOL), distance between heel and tip of fourth toe 
with both foot and shank flexed; groin to knee distance (GK), measured between groin and the tip of knee; head 
depth (HD), distance between the apex of eye and the bottom of upper jaw; head length (HL), distance between 
angle of jaws and snout tip; hand length (HNL), taken from posterior-most margin of inner palmar tubercle to tip of 
disk of third finger; head width (HW), measured across angle of jaws; inner metatarsal tubercle length (IML), 
distance between the anterior and posterior edges of the inner metatarsal tubercle; internarial distance (IN), least 
distance between the inner margin of nares; interorbital width (IO), least distance between the upper margins of 
orbits; lower arm length (LAL), taken from elbow to posterior-most margin of inner palmar tubercle; mandible-
back of eye distance (MBE), distance between angle of jaws and posterior-most point of eye; mandible-front of eye 
distance (MFE), taken as distance between angle of jaws and anterior-most point of eye; mandible-nostril distance 
(MN), taken as distance between angle of jaws and middle of nostril; squamosal spine to eye length (SE), measured 
between the tip of squamosal spine and the anterior point of eye; squamosal spine to snout length (SS), measured 
between tip of the squamosal spine and snout; squamosal spine length (SSL), distance between two tips of 
squamosal spines; snout-vent length (SVL), measured from tip of snout to vent; tympanum-back of eye distance 
(TAD), distance between anterior-most point of inner margin of inner rim of tympanum and posterior most point of 
eye; tarsal length (TAS), measured between the tibio-tarsal articulation and anterior edge of inner metatarsal 
tubercle; tibia length (TBL), distance between knee and heel with both shank and foot flexed; first toe length (TL-
1), measured between posterior margin of the most proximal subarticular tubercle or crease of articulation and the 
tip of first toe; second toe length (TL-2), measured between posterior margin of the most proximal subarticular 
tubercle or crease of articulation and the tip of second toe; third toe length (TL-3), measured between posterior 
margin of the most proximal subarticular tubercle or crease of articulation and the tip of third toe; fourth toe length 
(TL-4), measured between posterior margin of the most proximal subarticular tubercle or crease of articulation and 
the tip of fourth toe; fifth toe length (TL-5), measured between posterior margin of the most proximal subarticular 
tubercle or crease of articulation and the tip of fifth toe; tympanum-nostril distance (TND), distance between 
anterior-most point of inner margin of inner rim of tympanum and middle point of nostril; tympanum-front of eye 
distance (TPD), taken as distance between anterior-most point of inner margin of inner rim of tympanum and 
anterior-most point of eye; tympanum height (TYH), vertical diameter of the inner rim; tympanum width (TYW), 
horizontal diameter of the inner rim; upper arm length (UAL), distance between axilla and elbow; upper eyelid 
width (UEW), measured from bony edge of supraorbital to outer edge of upper eyelid; vent to knee-angle length 
(VKA), distance measured from knee-angle to vent. 

The terminology for skull measurements given in Liem (1970) was taken as the basis and has been modified in 
developing the measurements for the current work: eye socket frontoparietal separation (EFS), maximum eye 
socket separation on frontoparietal bones; eye socket nasal separation (ENS), maximum eye socket separation on 
nasal bones; eye socket to frontal-parietal arch distance (ESA), measured between the nasal and the deepest point 
in frontal-parietal arch; horizontal diameter of eye socket (ESH), maximum distance between nasal and prootic 
bones; vertical diameter of eye socket (ESV), maximum distance between frontoparietal and maxilla bones; length 
of frontoparietal bone (FPL), the length of bone in central axis; inter posterior ramus distance (IP), measured 
between inter posterior ramuses; inter squamosal distance (IS), measured between squamosal bone tips; inter 
quadratojugal-spine distance (IQS), measured between quadratojugal-spine tips; length of the maxilla bone (ML); 
length of the nasal bone (NL); occipital condyle to posterior ramus distance (OP), measured between occipital 
condyle and posterior ramus; occipital condyle to quadratojugal-spine distance (OQ), measured between occipital 
condyle and quadratojugal-spine tip; premaxilla length (PML), measured between longitudinal edges of 
premaxilla; length of palatine bone (PL), longitudinal distance of the bone; length of prootic bone (PRL), measured 
between longitudinal edges of prootic; width of prootic bone (PRW), measured between lateral edges of prootic; 
length of parasphenoid (PSL), length of the bone along the main axis; width of palatine bone (PW), lateral distance 
of the bone; quadratojugal to premaxilla distance (QP), measured between tip of the quadratojugal spine and 
premaxilla; horizontal diameter of quadratojugal socket (QSH), distance between the intersection of maxilla and 
pterygoid bones and the deepest point in quadratojugal curve; quadratojugal spine length (QSL), lateral distance 
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between two quadratojugal spines; vertical diameter of quadratojugal socket (QSV), maximum distance between 
pterygoid and maxilla bones; length of sphenethmoid bone (SEL), distance between anterior and posterior fork 
tips; width of sphenethmoid bone (SEW), maximum distance between lateral tips; squamosal tip to frontoparietal 
spine distance (SF), measured between tips of squamosal bone and frontoparietal spine; skull length (SL), 
measured between premaxilla and occipital condyle; length of squamosal bone (SQL), longitudinal distance of the 
squamosal; squamosal tip to squamosal spine distance (SSS), measured between tips of squamosal bone and 
squamosal spine; skull width (SW), the maximum separation between quadratojugal bones Pough et al. 2003.

Comparisons of both osteology and external morphology, were carried out amongst all 22 extant species of the 
genus Polypedates: Polypedates assamensis Mathew & Sen, P. bijui Zachariah, Dinesh, Radhakrishnan, 
Kunhikrishnan, Palot, & Vishnudas, P. chlorophthalmus Das, P. colletti (Boulenger), P. cruciger Blyth, P. hecticus
Peters, P. impresus Yang, P. insularis Das, P. leucomystax (Gravenhorst), P. longinasus (Ahl), P. macrotis
(Boulenger), P. maculatus (Gray), P. megacephalus Hallowell, P. mutus (Smith), P. occidentalis Das & Dutta, P. 
pseudocruciger Das & Ravichandran, P. spinus Yang, P. subansiriensis Mathew & Sen, P. taeniatus (Boulenger), P. 
teraiensis (Dubois), P. zed (Dubois). P. otilophus (Boulenger).

Geographical coordinates of the site were determined with a handheld GPS unit. Nocturnal breeding behavior 
was observed with illumination using a red LED at the type locality. Call recordings were made at the type locality 
on 29th and 30th December 2008 from 1935 h to 0230 h using an Edirol R-09HR High-Resolution wav/mp3 
Recorder with a sampling rate of 48 kHz and 16 bit. A Sennheiser ME 66 external microphone was placed 1.5 m 
away from calling individuals. The following software was used for sound analysis: Windows Movie Maker 
(Vista), Syrinx 1.0.0.1 and WaveSurfer 1.8.8. All calls were edited with a sampling rate of 44100 Hz and 16 bits 
per sample in the mono pattern. The audio spectrogram was achieved at Hamming window function with 512 band 
resolution and peak frequency details were acquired through Fast Fourier Transformation (FFT, width 512 points) 
in the spectrum section plot. Spectral parameters were analyzed without applying any filtering. The following 
characters of each call component were used in analysis. Time and frequency measurements were taken from the 
oscillogram and spectrogram respectively. The time parameters are: time duration of one call (DC) and the time 
duration between each call component (intervals between the end of one call and the beginning of the following) 
(IC), the number of notes in a call (NN), time duration of one note (DN), intervals between each note of a call 
(IBN), the number of prominent pulses in a note (NP) and the pulse rate (number of pulses per second) (PR). Some 
of these measurements were obtained by expanding the spectrum and the oscillogram. The frequency parameters 
are lower frequency (F1), upper frequency (F2) and peak frequency (F3). 

Results and discussion

Polypedates ranwellai sp. nov.

Holotype. NMSL 2006.39.1, mature male, SVL 41.1 mm (Figures 2 & 3). Gilimale forest, Ratnapura, 
Sabaragamuwa province, (06°45’47.6” N, 80°26’03.0” E), elevation 150 m above sea level, collected on 13th

February 2005, by L. J. Mendis Wickramasinghe & D. A. I. Munindradasa.
Paratypes. NMSL 2006.39.2, mature male, SVL 41.6 mm; NMSL 2006.39.3, mature male, SVL 40.5 mm; 

NMSL 2006.39.4, mature male, SVL 44.3 mm; NMSL 2006.39.5, mature male, SVL 48.8 mm, collected on the 
same date and location as the holotype. NMSL 2006.60.1, mature female, SVL 64.9 mm, collected on 10th July 
2006 at the same location, by L. J. Mendis Wickramasinghe & D. A. I. Munindradasa (Table 1). (NMSL 2006.39.2 
& NMSL 2006.39.5 were used for osteological examinations).

Diagnosis. Although the members included in the genus Taruga previously belonged to the genus Polypedates, 
the new species differs from the former as it possesses a snout truncate in dorsal aspect, rounded in lateral and 
ventral aspects (vs. pointed snout in dorsal, ventral and lateral aspects); blunt calcar present at tibio-tarsal 
articulation (vs. possess a prominent calcar at the distal end of the tibia); a curved supratympanic fold from back of 
eye to end of jaw (vs. a straight or slightly curved dorsolateral glandular fold that extends from the back of the 
upper eyelid to the mid-flank); and tubercles around cloaca absent (vs. 6–10 prominent conical tubercles around the 
cloaca). There are no precise morphological characters to distinguish the two genera Rhacophorus and Polypedates
(Zachariah et al. 2011). But based on the concept given by Liem (1970), we here have assigned the new species 
tentatively to the genus Polypedates because it possesses the following morphological characters: bony co-
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ossification on the skull; nasal club shaped; tips of digits with circum marginal grooves; and fingers basally 
webbed. 

FIGURE 2. A–D. A. Holotype of Polypedates ranwellai sp. nov. (NMSL 2006.39.1), male in life. Head: B. dorsal aspect; C.
lateral aspect; D. ventral aspect.

Polypedates ranwellai sp. nov. is the only member in the genus possessing the following combination of 
characters: a series of teeth on maxilla, progressively changing orientation from horizontal to vertical, from 
posterior end to anterior; a laterally-curved spine in the quadratojugal bone (externally seen as a protrusion at the 
proximal end of the jaw) (Figure 4A & 4B); bony co-ossification on the skull resulting in four dorsal spines, one 
each in the squamosal bones and two in the frontoparietal bone (externally seen as protrusions in the parietal area) 
(Figure 4C). Apart from the above characters the species can easily be distinguished from all other congeners in the 
island from its smallest choanae, which are slightly smaller than its odontophores (Figure 4D).

Remarks. Polypedates ranwellai sp. nov., was compared with all 22 extant species of the genus Polypedates, 
and the species can be readily distinguished from the diagnostic characteristics in the skull because none of its 
congeners possess any of the said characteristics of the skull. P. otilophus (Boulenger 1893), seems to be the only 
other species to have a lateral spine in the quadratojugal bone Liem (1970), (pg-35, fig 32). A printing error exists 
in Liem where fig. 31 has been labeled as that of P. otilophus and fig.32 as P. cruciger but the labeling should 
actually be vice versa, where fig. 32 should correspond to that of P. otilophus.

Description of holotype. A moderate sized species of Polypedates, SVL 41.1 mm; body elongated (SVL/HW 
2.6); head long (HL/SVL 0.4); lateral spine protruding from proximal jaw end; snout truncate in dorsal aspect, 
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rounded in lateral and ventral aspects; canthus rostralis rounded; loreal region concave; interorbital space convex 
and wider than the upper eyelid width (IO/UEW 1.4); cephalic ridges absent; bony co-ossification on the skull 
resulting in the supratympanic and parietal regions with four dorsal spines aligned in a line perpendicular to body 
axis; nostrils small and oval, dorso-laterally oriented without postnarial ridge and flap; pupil horizontally elliptical; 
supratympanic fold prominent; tympanum distinct, vertically oval, smaller than the eye (TYH/ED 0.5); pineal 
ocellus present; 7 vomerine teeth present, odontophores oblique (with an angle of 45° relative to body axis) and 
barely separated, between choanae; tongue lanceolate, and tip slightly divided, lingual papilla absent; arm short, 
upper arm thin, lower arm stocky, upper arm shorter than the lower arm (UAL/LAL 0.9); membrane on inner 
elbow; first and second fingers short, third and fourth fingers long; relative length of fingers I<II<IV<III; discs 
large, expanded and present on all fingers; rounded terminal phalanges; basal and circum marginal grooves 
present; fingers with lateral dermal fringe, fringe on postaxial edge of finger IV, metarcarpal fold, and ulnar fold 
present, all fingers basally webbed; subarticular tubercles prominent, oval, single; inner and outer palmar tubercles 
oval; distinct supernumerary tubercles present on fingers I, II and IV (Figure 5A); femur similar in length to tibia 
length (FEL/TBL 0.94); tarsus shorter than tibia length (TAS/TBL 0.6); blunt calcar present at tibio-tarsal 
articulation; toes moderately long; relative length of toes I<II<III<V<IV, disc expanded and present on all toes; 
basal and circum marginal grooves present; toes with lateral dermal fringes, dermal fringe along postaxial edge of 
toe V present, metatarsal fold and tarsal fold present; all toes half webbed (moderately); subarticular tubercles 
prominent, rounded/oval: I-1, II-1, III-2, IV-3, V-2; duplicated tubercles : III-2, IV-2, V-2; inner metatarsal tubercle 
elongated, longer than first toe (IML/TL-1 0.8); outer metatarsal tubercle absent; supernumerary tubercles present 
on toes IV and V (Figure 5B); dorsal snout smooth; interorbital area shagreened; upper eyelid shagreened; anterior 
part of back shagreened, posterior part of back weakly shagreened, without horny spinules; vertebral column 
procoelous and elongated; dorsal part of forelimb and hindlimb weakly shagreened; side of head shagreened; 
supratympanic fold prominent, supratympanic fold curved from back of eye to end of jaw; area above jaw and 
below tympanum fold granular; upper part of flank shagreened, lower part of flank weakly shagreened; margin of 
throat smooth; throat and chest weakly shagreened; belly coarsely granular with tubercles; ventral parts of 
forelimbs smooth; thigh coarsely granular with tubercles, leg and tarsus smooth; latero-dorsal folds, lateral line 
system, fejervarya line, and macroglands absent.

FIGURE 3. A–C. Preserved specimen, male holotype (NMSL 2006.39.1) of Polypedates ranwellai sp. nov.: A. dorsal aspect; 
B. lateral aspect; C. ventral aspect.
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FIGURE 4. A–D. A. The skull of Polypedates ranwellai sp. nov. (NMSL 2006.39.5); B. Polypedates ranwellai sp. nov., 
paratype (NMSL 2006.39.5), illustrations of spine originated from the quadratojugal bone. Note the presence of a series of 
maxillary teeth, progressively changing orientation from horizontal to vertical, from posterior end to anterior; C. Polypedates 
ranwellai sp. nov., paratype (NMSL 2006.39.5), illustrations of the frontoparietal and squamosal bones; D. Polypedates 
ranwellai sp. nov., paratype (NMSL 2006.39.5), illustration showing vomerine teeth and choanae.

The skull parameters based on Paratype, NMSL 2006.39.5. Mature male, SVL 48.8 mm; skull wider than 
long (SW/SL 1.3); premaxilla small (PML/ML 0.16), 12 teeth present; maxilla long (ML/SL 1.0), a set of teeth 
present, progressively changing orientation from vertical (78–84) to horizontal (12–14); 7–8 vomerine teeth 
(Figure 4D); nasal shorter than sphenethmoid (NL/SEL 0.7); sphenethmoid wide (SEW/SEL 1.3), diamond 
shaped, anterior tip double forked, posterior tip triple forked; frontoparietal little longer than sphenethmoid (FPL/
SEL 1.1), a dorsal spine present at outer posterior edge; prootic width same as length (PRW/PRL 1.6); squamosal 
bone longer than prootic (SQL/PRL 1.5), laterally sharp, a dorsal spine present at the end close to the central axis; 
palatine bone longer than premaxilla (PL/PML 2.1); parasphenoid shorter than maxilla (PSL/ML 0.4), tapered in 
the anterior direction, tip forked; quadratojugal bone thinner than pterygoid bone, lateral spine present, curved 
towards premaxilla.
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TABLE 1. Polypedates ranwellai sp. nov., morphometric measurements (mm) of the type series. 

Type Holotype Paratype Paratype Paratype Paratype Paratype Mean SD Range

NMSL 2006.39.1 2006.39.2 2006.39.3 2006.39.4 2006.39.5 2006.60.1

SVL 41.1 41.6 40.5 44.3 48.8 64.9 46.8 9.3 40.5–64.9

DBE 16.4 16.3 16.7 17.8 17.2 23.2 17.9 2.6 16.3–23.2

DFE 11.0 10.8 11.4 11.5 12.3 15.8 12.1 1.9 10.8–15.8

ED 6.2 5.6 6.2 6.5 6.2 7.3 6.3 0.6 5.6–7.3

EN 5.4 5.0 5.4 5.5 5.7 6.8 5.6 0.6 5.0–6.8

ES 7.5 7.3 7.3 7.8 7.9 11.0 8.1 1.4 7.3–11.0

FEL 21.4 20.1 22.0 23.2 23.2 32.9 23.8 4.6 21.1–32.9

FL-1 3.5 3.2 3.2 3.4 3.7 5.5 3.7 0.9 3.2–5.5

FL-2 4.2 3.7 3.8 4.4 4.4 6.9 4.6 1.2 3.7–6.9

FL-3 7.3 6.7 6.8 7.2 7.2 10.9 7.7 1.6 6.7–10.9

FL-4 6.5 5.5 5.9 6.6 6.2 9.1 6.7 1.3 5.5–9.1

FOL 28.5 27.2 26.7 30.2 29.6 41.8 30.6 5.6 27.2–41.8

GK 20.7 19.9 19.3 21.1 22.1 29.2 22.1 3.6 19.3–29.2

HD 7.4 7.3 7.7 8.0 7.9 10.5 8.1 1.2 7.3–10.5

HL 16.8 16.1 16.2 19.1 18.0 25.1 18.6 3.4 16.1–25.1

HNL 12.4 11.4 11.7 12.7 12.5 17.6 13.1 2.3 11.4–17.6

HW 16.1 15.9 16.7 17.7 17.5 27.3 18.5 4.3 15.9–27.3

IML 2.4 2.3 2.3 2.5 2.4 2.6 2.4 0.1 2.3–2.6

IN 4.0 4.3 4.4 5.0 4.7 6.0 4.7 0.7 4.0–6.0

IO 6.3 6.4 6.6 6.8 6.3 10.3 7.1 1.6 6.3–10.3

LAL 8.3 8.0 8.5 9.1 8.8 12.5 9.2 1.7 8.0–12.5

MBE 8.3 8.1 8.5 9.2 8.6 9.8 8.7 0.6 8.1–9.8

MFE 12.1 11.4 12.3 12.3 12.4 15.7 12.7 1.5 11.4–15.7

MN 15.3 14.5 15.2 16.2 16.2 21.9 16.6 2.7 14.5–21.9

SE 9.8 9.9 10.1 10.2 10.0 13.8 10.6 1.5 9.8–13.8

SS 14.2 14.0 14.5 15.0 15.2 20.4 15.5 2.4 14.0–20.4

SSL 4.4 4.5 5.0 4.4 5.4 5.4 4.9 0.5 4.4–5.4

TAD 1.4 1.3 1.4 1.9 2.0 2.3 1.7 0.4 1.3–2.3

TAS 13.2 12.3 12.6 13.3 14.2 18.5 14.0 2.3 12.3–18.5

TBL 22.7 22.0 22.9 24.7 24.9 32.9 25.0 4.0 22.0–32.9

TL-1 3.1 2.9 2.9 3.5 3.6 5.4 3.6 0.9 2.9–5.4

TL-2 3.7 3.3 3.8 4.2 4.0 6.6 4.3 1.2 3.3–6.6

TL-3 6.1 5.5 6.0 6.5 6.5 9.9 6.7 1.6 5.5–9.9

TL-4 9.3 8.5 9.2 9.9 10.2 13.9 10.1 1.9 8.5–13.9

TL-5 7.1 6.5 6.7 7.6 7.4 10.6 7.6 1.5 6.5–10.6

TND 11.4 10.7 11.4 12.0 12.3 15.5 11.2 1.7 10.7–15.5

TPD 7.0 6.8 7.1 8.0 7.5 9.1 6.8 0.9 6.8–9.1

TYH 3.3 3.4 3.4 3.7 3.7 4.8 3.7 0.6 3.3–4.8

TYW 2.9 3.1 2.9 3.1 3.0 4.9 2.5 0.8 2.9–4.9

UAL 7.4 6.6 7.1 7.8 7.9 10.7 7.9 1.4 6.6–10.7

UEW 4.5 4.5 4.5 4.6 4.4 6.2 4.8 0.7 4.4–6.2

VKA 18.2 16.9 18.7 20.3 19.4 28.8 20.4 4.3 16.9–28.8
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FIGURE 5. A–B. Holotype male (NMSL 2006.39.1) of Polypedates ranwellai sp. nov., ventral aspect of left: A. hand and B.
foot.

Colour in life. Based on holotype (Figure 2). The body colour varies from black spots on white to green, 
yellow being more frequent; dorsal part of head and dorsum, and upper part of flank with very small black spots on 
bright luminous yellow; lower part of flank marbled with black and off-white; loreal and tympanic regions and 
tympanum with small black spots on luminous yellow; upper lip small and moderate, black spots on light yellow; 
forelimb with faint black stripes on yellow and small black spots all over, upper arm with two-three stripes and 
lower arm with one stripe; lower arm having faint black stripe on yellow with black spots; tibia and tarsal with 
three faint black stripes on yellow and scattered small black spots, occasional stripe on knee; posterior part of 
femur marbled with black and whitish yellow, ventral part white with shaded black; throat, vocal sacs, chest and 
belly all white; margin of throat whitish yellow with black spots; webbing dark brown. 

Colour in alcohol. Colour of spots and stripes degraded a little from above. Body colour turned to light grey 
(Figure 3). Female colour pattern is the same as the colour of male both in life (Figures 6 & 7) and after 
preservation. 
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FIGURE 6. Polypedates ranwellai sp. nov., a gravid female in life (not collected). 

Etymology. The species is an eponym in the Latin genitive singular honoring Sanjeewa Ranwella 
(1967.10.14–2003.05.14), medical doctor by profession, for his contributions towards conserving the forest reserve 
where this new species occurs and conservation of wildlife in the country at large.

Suggested vernacular names. The vernacular names for sp. nov. are Ranwellage anga gas gemba, 
Ranwellavin mul marath tavalai and Ranwella’s spined tree frog in native languages Sinhala and Tamil, and in 
English respectively.

Bioacoustics. Three distinct call types were recognized all of which may be considered as advertisement calls, 
which are referred to as type A, type B, and type C. The unique vocal repertoire of this species consists of three 
different kinds of notes: a long pulsated “Qua” (duck like) note, a short pulsed note and a short “tok” note. The 
type A advertisement call consists of four notes containing two different notes (“Qua” and a “tok”, e.g.: Qua qua 
qua tok, n= 2) (Figure 8A & Table 2). The IBN, DN and NP decreases from note to note of the first three notes 
(Table 2). However there was not much variance observed in the pulse rate which was between 107.84–119.66 
pulses per second (115.30 Hz, n= 2). The time duration of one call component was 1.545–1.572 s with a 14.58 s 
interval between call components. The time duration of the “tok” note was between 0.011–0.032 s (n= 2). F1 and 
F2 were between 1196–1237 Hz (n= 10) and 2268–2433 Hz (n=2 calls). F3 for each corresponding note is given in 
Table 2.

The type B and type C advertisement calls were emitted in the presence of other calling males’ ca.2–3 m away 
at all times. However, since we have limited data and playback experiments were not conducted, we are unable to 
conclude the purpose of these calls. It is possible that these calls are emitted in the presence of other males in order 
to maintain spacing between each other. Call type B, is a multi note call consisting of two kinds of notes (“Qua” 
and a “tok”) (Figure 8B & Table 2). This call consists of two (“Qua”) notes, first being amplitude modulated which 
has two barely discernible frequency bands, followed by 2–4 single notes “tok” (n= 5). The first note is of a longer 
duration and a higher number of pulses than the second note (Table 2) however, no variance in the pulse rate was 
observed and they ranged between 110.39–135.34 pulses per second (119.66 ±6.96 Hz, n= 5). The time duration of 
“tok” notes 0.003–0.022 s (0.005 ±0.005 s, n= 15) were shorter than the similar notes found in the advertisement 
call and the frequency ranged between 1487.72 ±137.21– 2356.08 ±163.86 Hz (n= 5 calls) (Table 2).
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FIGURE 7. Ventral aspect of left hand and foot, of Polypedates ranwellai sp. nov., female (not collected).

Call type C call is also a multi note call composed of the same kind of notes described in the previous 
advertisement calls. The call structure is also quite similar with an introductory amplitude-modulated “Qua” note 
followed by a long pulsed “Qua” note and 2–3 “tok” notes. Additionally, a single short pulsed note is emitted at the 
end of each call after 1.35–1.77 s (n= 3) (Figure 8C & Table 2). The note variation of the first two notes is similar 
to that of call type A (Figure 8B & Table 2). Frequency ranges between 1412–2426 Hz (n= 3 calls) (Table 2). The 
peak frequencies corresponding to each note is given in Table 2. 

Natural history notes. Typical habitat: The new species was found in an area of about 5 km2 of the Gilimale 
lowland rainforest in the Sabaragamuwa province of Sri Lanka. They were commonly found near forest edges with 
an open canopy for as four times as greater in number than in the closed canopy forest. 
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FIGURE 8. A–C. A. The advertisement call type A of Polypedates ranwellai sp. nov.; B. The advertisement call type B of 
Polypedates ranwellai sp. nov.; C. The advertisement call type C of Polypedates ranwellai. 
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The new species was commonly observed perching on branches of trees and shrubs 1–10 m above ground 
level. However, some were observed on the forest floor. The species was found to be highly seasonal, field visits 
were made covering all seasons of the year, where on certain visits not a single individual could be observed in the 
area, and was mostly encountered soon after heavy monsoonal rains. Individuals were found to be active after 
heavy rains while during dry periods they were not observed. After heavy rains males congregated (maximum 
around 10–13 specimens) in areas where there are small temporary water holes, resulting from these rains of about 
3 m2 in size scattered around the trail/path within the forest. The species was observed in sympatry with 
Polypedates cruciger and Pseudophilautus reticulatus.

Breeding. Observations were seen during a single field visit made in the natural habitat. A pair of P. ranwellai

in axillary amplexus was observed at around 2300 hrs on 14th October 2007, after three days of continuous rains, on 
a branch 1.5 m above ground in the sub canopy shrubs. They were yellowish brown in colour. About 13 other 
vocalising males (Figure 9A), of this species were observed within a 5 m radius. Slowly the pair came down the 
branch and at around 0410 hrs they were on ground. They remained still amongst the leaf litter for close to 40 min. 
where they were perfectly camouflaged and had changed colour to brown (Figure 9B). Then the female started 
slowly moving backwards burrowed into the leaf litter at the same time. Upon reaching the soil layer, the female 
started slowly digging with a movement of her hind limbs (0550 hrs). At this point the pair was disturbed by a 
shrew, and could not be relocated due to low light conditions and camouflaged nature. However these data are not 
sufficient to conclude if they are foam nesters or a direct developing species. Further studies need to clarify the 
breeding biology of this species. 

Threats. The Induru river, one of the main branches of the Kalu river, flows through the Gilimale forest 
reserve. Forest fragmentation has become the major threat in this area due to the fast rate of deforestation. The 
Induruwa mukalana and Guruluwana regions have become separated due to deforestation in the past 10 years and 
are now two separate islands. Many isolated forest patches that existed in the area have disappeared in the last five 
years, having been cleared and converted to human settlements. 

The gravel road which consists of water holes during the monsoonal rains has now been concreted through 
halfway (750 m of the total 1500 m). This has led to more visitors and more vehicles entering the forest reserve, 
which ultimately has resulted in large quantities of garbage been disposed to the natural forest, and the remaining 
temporary water holes to quickly dry out when vehicles are driven through them.

Forest patches are also being cleared and converted to small tea plantations (Figure 9C). Apart from logging, 
and hazardous activities such as gem mining, sand mining, use of agro chemicals, cutting down and setting fires in 
the forest edge (Figure 9D) are also posing threats. All these continued harmful anthropogenic activities as a result 
pose other harmful effects such as drying out of water bodies, and soil erosion. Also the Sri Lankan government’s 
proposed development project which includes the construction of a dam across the main river-Kalu river, flooding 
a large area which also includes the Gilimale reserve, Rathnasiri (2012) will completely wipe off the only known 
population of Polypedates ranwellai sp. nov., from the island. 

TABLE 3. Polypedates ranwellai comparison of skull measurements (mm) of paratype NMSL 2006.39.2, and NMSL 
2006.39.5.

Measurements EFS ENS ESA ESH ESV FPL IP IQS IS ML

NMSL 2006.39.2 5.09 5.96 9.44 7.12 4.46 6.61 14.5 17.85 14.45 13.42

NMSL 2006.39.5 5.46 7.51 10.22 7.28 4.85 6.85 16.7 20.64 16.46 13.66

Measurements NL OP PL PML PQ PRL PRW PSL PW QP

NMSL 2006.39.2 3.66 6.93 5.07 1.3 8.57 3.49 3.32 8.24 0.35 14.53

NMSL 2006.39.5 4.2 7.58 4.62 2.23 9.82 3.55 3.72 5.58 0.49 16.28

Measurements QSH QSL QSV SEL SEW SF SL SQL SSS SW

NMSL 2006.39.2 4.65 2.86 1.6 5.93 6.78 6.76 14 4.01 3.61 16.26

NMSL 2006.39.5 4.58 3.3 2.24 6.16 7.95 7.3 14.4 5.13 4.38 18.86
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FIGURE 9. A–D. A. Calling Polypedates ranwellai sp. nov., male in its habitat, note the gular pouch in its maximum 
expansion (not collected); B. A camouflaged pair of Polypedates ranwellai sp. nov., in amplexus amongst leaf litter, before 
slowly starting to dig the soil (not collected); C. Forest fragmentation due to anthropogenic pressures, in the type locality of 
Polypedates ranwellai sp. nov.; D. The type locality of Polypedates ranwellai.
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APPENDIX. Material examined.

Polypedates cruciger Blyth 1852. NMSL 2006.40.1, Dediyawala, Kalutara, alt 16 m, (06°37’ N, 079°57’ E); NMSL 2006.40.2, 
Waskaduwa, Kalutara, alt 19 m, (06°37’ N, 079°56’ E); NMSL 2006.40.3, Waskaduwa, Kalutara, alt 20 m, (06°37’ N, 
079°5’ E); NMSL 2006.62.1, alt. 150 m, Gilimale forest, alt. 150 m (06°45’ N, 080°26’ E); WHT 202, Agalawatta, alt. 
150 m (06°23’ N, 80°17’ E); WHT 1090, Monaragala, alt. 150 m (06°52’ N, 81°20’ E); WHT 1092, Galle, alt. 15 m 
(06°04’ N, 80°12’ E); WHT 1093, Galge, alt. 90 m (06°33’ N, 81°19’ E); WHT 2351, Ambalangoda, alt. 15 m (06°14’ N, 
80°03’ E).

Polypedates maculatus (Gray 1834). NMSL 2006.41.1; 2006.41.2; 2006.41.3; 2006.41.4; 2006.41.5, Siyabalanduwa, 
Monaragala, (06°52’ N, 081°43’ E); WHT 965, Mahiyangana, alt. 90 m (07°019’ N, 80059’ E); WHT 996, Ritigala, alt. 
200 m (08°07’ N, 80°40’ E); WHT 973, Piliyandala, alt. 12 m (06°48’ N, 79°55’ E); WHT 974, Kirinda, alt. 3 m (06°16’ 
N, 81°24’ E); WHT 1098, Galle, alt. 60 m (06°6’ N, 080°E); WHT 1301, Polonnaruwa, alt. 55 m (07°56’ N, 081°00’ E); 
WHT 2350, Yakkala, alt. 30 m (07°05’ N, 080°02’ E).

Taruga eques (Gunther 1858). WHT 968, Horton Plains, alt. 2135 m (06°46’ N, 080°47’ E); WHT 1238, Haputale, alt. 1525 m 
(06°46’ N, 080°52’ E); WHT 1313, Pattipola, alt. 1890 m (06°51’ N, 080°50’ E); WHT 1707, Haggala, alt. 1830 m, 
(06°55’ N, 080°49’ E); WHT 2316, Agarapatana, alt. 1555 m (06°51’ N, 80°41’ E); WHT 2937, Maskeliya, alt. 1370 m 
(06°48’ N, 080°31’ E); NMSL 2006.63.1; 2006.63.2; 2006.63.3; 2006.63.4. Riverstone, Knuckles, 1435 m (7°24’ N, 
80°48’ E).

Taruga fastigo (Manamendra-Arachchi & Pethiyagoda 2001). Holotype WHT 2352; Paratypes. WHT 2027; 2343; 2335; 2340; 
2341; 2347; 2348; 2349 Rakwana, alt. 1060 m (06°24’ N, 80°38’ E). NMSL 2006.43.1; 2006.43.2; 2006.43.3; 2006.43.4; 
2006.43.5, alt. 1055 m (06°24’ N, 080°36’ E); All specimens collected on the Morning site, Rakwana.

Taruga longinosus (Ahl 1931). NMSL 2006.42.1; 2006.42.2; 2006.42.3; 2006.42.4; 2006.42.5, Atweltota, Ratnapura, (06°32’ 
N, 080°18’ E); WHT 778, Kitulgala, alt. 150 m (06°59’ N, 80°24’ E); WHT 1176, Koskulana, alt. 460 m (06°25’ N, 
80°27’ E); WHT 1713, Kudawa, alt. 460 m (06°26’ N, 80°25’ E); WHT 2304, 2305, 2306, 2307; 2353, Kanneliya, alt. 150 
m (06°15’ N, 80°20’ E).
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