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Abstract 
A fourth species of Ramanella, R. nagaoi sp. nov., is described from Sri 
Lanka. The new species is distinguished from R. obscura and R. palmata by 
the rudimentary (vs. well developed) webbing on its toes. It differs from 
R. variegata by its dark-brown (vs. white in R. variegata) belly; smaller eye 
diameter (30.6-34.6 % of head length, vs. 38.0---41.9 % ); and greater internarial 
width (25.0-27.5 % of head length, vs. 19.0-23.3 %). The tadpole and vocal­
ization of both sexes of the new species, which is known only from type 
locality, the Kanneliya Forest Reserve (6,025 ha, alt. ea.ISO m, 06215'N, 80220'E), 
near Galle, Sri Lanka, are described. Both metamorphs and tadpoles of 
Ramanella nagaoi were recorded only from tree hollows containing water in 
this small fragment of rain forest in southern Sri Lanka. 

Introduction 
Parker (1934) recognised five species in the genus 
Ramanella Rao & Ramanna, 1925. He considered two 
of these (R. obscura (Gunther, 1864) and R. palmata 
Parker, 1934) to be endemic to the central and south­
western rain forests of Sri Lanka, and one (R. variegata 
(Stolickza, 1872)) to be shared also with India. He 
considered two species (R. montana Q'erdon, 1854) and 
R. triangularis (Gunther, 1875)), to be endemic to 
peninsular India. Rao (1937) however, added three 
further poorly-defined peninsular-Indian species to 
this genus, for which there is no surviving type 
material: R. anamalaiensis, R. minor and R. mormorata. 
While the identity of R. mormorata was established 
by Das & Whitaker (1997), the status of R. ana­
malaiensis and R. minor remains unclear, there being 
no reliable records since their original description 
(Dutta, 1997) and despite their inclusion in recent 
checklists (Inger, 1999). Here we describe a fourth Sri 
Lankan species, R. nagaoi sp. nov., evidently restricted 

to the Kanneliya Forest Reserve in southern Sri Lanka, 
together with notes on its reproduction and ecology, 
and suggest that both R. palmata and R. nagaoi appear 
to be obligate inhabitants of phytotelrns. 

Material and methods 
Except where specified otherwise, the material 
referred to is deposited in the Wildlife Heritage Trust 
of Sri Lanka, Colombo (WHT) and the National Mus­
eum of Sri Lanka. Although we would like to deposit 
part of the type series in a competent institution to 
which the international scientific community has 
convenient and continued access, we have been 
unable to do so because of the extremely protracted, 
subjective and frequently futile procedure of applying 
for export permits from the government of Sri Lanka. 

Vocalisations were recorded on a Sony DAT 
Walkman TCD-DlOO at a sampling rate of 44.1 kHz 
and analysed using Canary® (The Cornell Bioacoustics 
Workstation, version 1.2.4) software. A sample of the 



vocalisations may be downloaded as a Windows 95-
compatible AIFF format sound file from the WHT web 
site, ' http: / / www.wht.org / call / r_nagaoi' . 

Altitudes are given in metres above mean sea level. 
Sex was determined by the presence of a gular vocal 
sac. Methods of taking measurements follow Mana­
mendra-A rachchi and Pethiyagoda (1998) . The 
numbering of larval stages follows Gosner (1960). The 
nodes in webbing-pattern diagrams represent the 
position of subarticular tubercles. Data relating to the 
holotype are given in square brackets in the 
description. 

Abbreviations. Metamorphs: ED, horizo ntal 
diameter of orbit; EN, distance between anteriormost 
point of orbit and middle of nostril; ES, snout length, 
distance between anteriormost point of orbit and tip 
of snout; FEL, femur length, distance between vent 
and knee with both femur and tibia flexed; FL, finger 
length, distance between posterior margin of most 
proximal subarticular tubercle and tip of finger; FOL, 
foot length, distance between heel and tip of fourth 
toe with both tarsus and tibia flexed; HL, head length, 
distance between angle of jaw and snout tip; HW, 
head width, measured across angle of jaws; IN, 
internarial width, least width between the inner 
margins of nares; 10, interorbital width, least distance 
between the upper margins of orbit; LAL, lower arm 
length, taken from elbow to wrist; NS, distance bet­
ween middle of nostril and snout tip; PAL, palm 
length, from wrist to tip of third finger; SVL, snout­
vent length, from snout-tip to vent; TBL, tibia length, 
distance between knee and heel with both tibia and 
tarsus flexed; TL, toe length, distance between pos­
terior margin of most proximal subarticular tubercle 
and tip of toe; UAL, upper arm length, distance 
between axilla and elbow; UEW, upper eyelid width, 
measured from bony edge of supraorbital to outer 
edge of upper eyelid. Tadpoles: BO, body depth, is 
the maximum depth of head-body; BW, body 
width, maximum width of body; HBL, head-body 
length, distance from tip of snout to posterior 
extremity of body; SVL, snout-vent length, distance 
from tip of lower lip to distal tip of anal tube; TT, 
total length, distance from tip of lower lip to tip of 
tail. • 

Ramanella nagaoi, sp. nov. 
(Figures 1- 5) 

Holotype. Male, 26.8 mm SVL, WHT 2826, Kanneliya 
Forest Reserve (near Galle), Sri Lanka, alt.150 m 
(06Q15'N, 80Q20'E), coll. S. Batuwita, A. I. Alagiyawadu 
and M. M. Bahir, 04 VIII 1999. 
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Paratypes (all from type locality). Male, 28.2 mm SVL, 
NMSL AM 9(a), coll. M. M. Bopage, S. Batuwita, 07 
VIII 1999. Male, 28.8 mm SVL, WHT 2828, coll. K. 
Wewalwala & M. M. Bopage, 07 VIII 1999. 

Female, 27.4 mm SVL, NMSL AM 9(6), coll. M. 
M. Bahir & A. I. Alagiyawadu, 07 VIII 1999. Female, 
31.5 mm SVL, WHT 2830, coll. M. M. Bahir & K. 
Wewalwala, 14 XI 1999. Male, 26.5 mm SVL, WHT 
2831, coll. M. M. Bahir & K. Wewalwala, 14 XI 1999. 
Males, 26.9 mm SVL, WHT 2863; 27.5 mm SVL, WHT 
2864; 28.1 mm SVL, WHT 2865; 28.1 mm SVL, WHT 
2866; 28.2 mm SVL, WHT 2867; 26.4 mm SVL, WHT 
2868, M. M. Bahir & S. Batuwita, 10 I 2000. 

Other material (all from type locality). Tadpoles: 
Gosner stage 25, 8.3 mm TT, WHT 2810; stage 25, 2.8 • 
mm SVL, WHT 2811, coll. M. M. Bahir, 07 VIII 1999. 
Stage 25, 5.7 mm SVL, WHT 2852; stage 26, 6.0 mm 
SVL, WHT 2862; stage 27, 7.6 mm SVL, WHT 2854; 
stage 29, 8.6 mm SVL, WHT 2845; stage 33, 8.8 mm 
SVL, WHT 2850; stage 34, 8.9 mm SVL, WHT 2844; 
stage 37, 9.4 mm SVL, WHT 2846; stage 39, 11.0 mm 
SVL, WHT 2847, coll. M. M. Bahir & S. Batuwita, 10 I 
2000. Stage 38, 10.3 mm SVL, WHT 2816; stage 43, 
11 .2 mm SVL, WHT 2817, coll. M. M. Bahir, 13 XI 1999. 

Diagnosis 
Ramanella nagaoi sp. nov., is distinguished from R. 
obscura and R. palmata by the rudimentary (vs. well 
developed) webbing on its toes (see Fig. 1). It differs 
from R. variegata by its dark-brown (vs. white in R. 
variegata) belly (Fig. 2b) and greater internarial width: 
25.0-27.5 % of head length (vs. 19.0-23.3 %) (see Table 
1). Additionally, it is distinguished from all three Sri 
Lankan congeners by its smaller eye diameter, 30.6-
34.6 % of head length (vs. 34.8-44.l % ) (see Table 1); 
and the lateral dermal fringes on its fingers being 
better developed (see Fig. 4). 

Description 
See Table 1 for morphometric data. Snout vent length 
of mature males 26.4-28.8 mm, females 27.4-31.5 mm. 
Head wider than long (HL 76.6-88.6 % [83.3 % ) of 
HW; HW 32.4-36.9 % [33.6 % ] of SVL; HL 25.5-30.7 
[28.0 % ] of SVL). Nostril suboval, with a fleshy inner 
margin, dorsolaterally orientated, nearer to tip of 
snout than to eye (NS 48.0-66.7 % (50.0 % ] of EN). 
Internarial slightly convex, internarial width greater 
than nostril-to-snout distance (IN 172.7-190.9 % 
[181.8 % ) of NS). Canthal edges rounded. Snout 
truncate in dorsal aspect, rounded in lateral aspect 
(ES 35.9-45.3 % [45.3 % ] of HL; ES 10.5- 12.7 % 
[12.7 % ] of SVL) (see Fig. 3) . Loreal region oblique, 
flat. Supratympanic ridge present. Tympan-
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Figure 1. Ve ntral aspect of left fee t and d iagra mmati c 
webbing patterns of Sri La nkan Ramanella species, a- b, 
R. nagaoi, WHT 2826, holotype, male, 26.8 mm SVL; c-

Figure 2. Ramanella nagaoi, co lour in li fe: WHT 2830, 
paratype, fe male, 31.5 mm SVL, a, dorsolateral aspect; 

Vol.5,No.2. 

e 00 f 
/: 

1/ 

\fv 

d, R. obscura , WHT 2835, fe ma le, 35.7 mm SVL; e-J, 
R. pal111ata, WHT 2771, topotype, fe male, 25.1 mm SVL; 
and g, R. variegata, WHT 1189, male, 28.2 mm SVL (n.b. 
R. variegata lacks webbing on its fee t). Scale bar: 1 mm. 

b, ventra l aspect, showing dark brown venter. 
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a 

Figure 3. Head shape of Ramanella nagaoi, holotype, male, WHT 2826, 26.8 
mm SVL. a, lateral aspect; b, ventral aspect; and c, dorsal aspect. Scale bar: 1 
mm. 

Figure 4. Ventral aspect of left hand of Sri Lankan 
Ramanella species, a, R. nagaoi, WHT 2826, holotype, 
male, 26.8 mm SVL; b, R. obscura, WHT 2835, female, 
35.7 mm SVL; c, R. palmata, WHT 2771, topotype, female, 
25.1 mm SVL; and d, R. variegata, WHT 1189, male, 28.2 
mm SVL. Scale bar: 1 mm. 
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Table 1. Measurements, expressed as percentages of head length, of the holotype (WHT 2826, 26.8 mm SVL) and 11 
paratpes (NMSL AM 9(a-b), WHT 2828, 2830, 2831, WHT 2863-2868, 26.4-31.5 mm SVL) of Ramanella nagaoi n. sp.; 
5 examples of R, variegata (WHT 1188--1191, WHT 2832, 28.2-30.8 mm SVL); 3 examples of R. palmata (WHT 2771, 
WHT 2920-2921, 25.1-34.6 mm SVL); and 7 examples of R. obscura (WHT1295, WHT 2835-2840, 23.6-35.7 mm 
SVL) . 

Ramanella nagaoi R. variegata R. palmata R. obscura 

H'type Min Max Min Max Min Max Min Max 

Eye diameter 32.0 30.6 34.6 38.0 41.9 37.1 43.8 34.8 44.1 
Eye-nostril distance 29.3 22.9 31.3 25.7 27.5 26.3 28.1 27.1 34.8 
Eye-snout distance 45.3 35.9 45.3 36.7 39.7 37.5 40.4 39.6 49.3 
Femur length 164.0 139.3 164.0 140.5 154.3 143.8 171.3 153.8 176.5 
Finger I length 38.7 34.5 41.7 31.6 36.2 38.2 38.8 30.4 40.8 
Finger II length 41.3 39.3 45.8 • 38.0 45.7 46.3 49.4 37.5 47.4 
Finger III length 53.3 45.8 65.0 51.9 58.6 62.5 70.8 52.5 67.6 
Finger IV length 46.7 42.2 56.9 47.3 54.3 52.5 57.3 47.1 57.9 
Foot length 242.7 225.0 252.8 227.8 244.3 249.4 262.5 233.8 264.7 
Head width 120.0 112.8 130.6 113.5 137.0 133.8 144.9 121.1 129.0 
Internarial width 26.7 25.0 27.5 19.0 23.3 20.2 23.8 22.5 27.5 
Interorbital width 44.0 33.3 47.2 38.0 44.9 41.6 42.5 35.4 47.8 
Lower-arm length 92.0 83.3 92.5 76.8 85.7 96.3 107.9 81.3 96.1 
Nostril-snout distance 14.7 13.3 15.4 10.1 14.3 12.5 13.5 12.5 15.9 
Palm length 97.3 96.4 112.5 102.5 109.6 119.1 120.0 101.4 122.1 
Snout-vent length 357.3 326.2 391.7 387.8 408.7 388.8 392.5 347.5 392.6 
Tibia length 152.0 147.6 165.3 134.2 150.7 157.3 158.8 145.7 166.2 
Toe I length 26.7 25.0 30.1 
Toe II length 38.7 34.6 38.9 
Toe III length 54.7 53.6 62.5 
Toe IV length 85.3 76.2 88.9 
Toe V length 53.3 44.0 54.2 
Upper-arm length 80.0 70.5 97.2 
Upper-eyelid width 21.3 20.2 25.6 

um not visible externally. Interorbital flat. Upper 
eyelid convex, fleshy, upper-eyelid width less than 
interorbital width (UEW 47.1-76.9 % [48.5 % ] of 10). 
Lower eyelid transparent and membranous. Anterior 
end of mandible with a symphysial tubercle. Males 
with a gular vocal sac. A dermal ridge present a short 
distance behind each choana. 

Upper-arm length less than lower-arm length 
(UAL83.6-107.7 % [87.0 %] of LAL; UAL 19.4-26.7 % 
[22.4 %] of SVL; LAL 23.0-25.7 % [25.7 %] of SVL). 
Palm length more than lower-arm length (PAL 105.8-
124.6 % [105.8 % ] of LAL). Third finger longest, some­
times equal to second (FL III 52.1- 70.3 % [58.0 % ] of 
LAL). Relative length of fingers 1<2<4<3 (5 ex.) or 
1<4<2=3 (1 ex.). Fingers free, a triangular dilation on 
their tips. Subarticular tubercles rounded or oval. Two 
palmar tubercles, convex, smooth: the inner one oval, 
smaller than the outer; the outer one subtriangular 
or rounded. Lateral dermal fringes present (Fig. 4). 
Femur length subequal to tibia length (FEL 91.9-
107.9 % [107.9 %] ofTBL; FEL 41.1-45.9 % [45.9 %] of 
SVL). Tibia length less than foot length (TBL 62.6-

Vol.5, No. 2. 

24.6 28.8 28.8 29.2 23.2 29.4 
32.9 38.6 38.2 38.8 31.9 41.2 
51.9 60.0 65.2 66.3 45.6 64.7 
79.7 87.1 95.5 101.3 82.4 98.7 
44.3 51.4 56.2 57.5 48.6 57.4 
65.8 73.0 73.8 75.3 81.3 91.3 
22.9 26.6 24.7 30.0 25.0 29.4 

68.0 % [62.6 % ] of FOL; TBL 42.2-46.4 % [42.5 % ] of 
SVL; foot length 62.5-69.4 % [67.9 %] ofSVL). Fourth 
toe longest (TL IV 33.9-36.0 % [35.2 %] of FOL). 
Relative length of toes 1 <2<5<3<4. Toe tips slightly 
truncate or rounded, enlarged, fleshy and smooth. 
Webbing on toes rudimentary (Fig. la-b).Two smooth 
metatarsal tubercles, the inner one oval, convex and 
larger than the outer, which is rounded and convex. 
Dorsum and sides somewhat rough; venter smooth. 
Tubercles present around vent, back and lower thigh. 

Measurements of holotype (WHT 2826) (in mm): 
ED, 2.4; EN, 2.2; ES, 3.4; FEL, 12.3; FL I, 2.9; FL II, 3.1; 
FL III, 4.0; FL IV, 3.5; FOL, 18.2; HL, 7.5; HW, 9.0; IN, 
2.0; 10, 3.3; LAL, 6.9; NS, 1.1; PAL, 7.3; SVL, 26.8; TBL, 
11.4; TL I, 2.0; TL II, 2.9; TL III, 4.1; TLIV, 6.4; TL V, 4.0; 
UAL, 6.0; UEW, 1.6. 

Colour. In life (Fig. 2), body both dorsally and 
ventrally dark brown. lnfraorbital, postorbital and 
upper lip with yellow spots. Reddish-orange patches 
present on snout, sides of dorsum, abdomen, around 
vent and on limbs. Distinct reddish orange cross-bars 
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on proximal end of tibia and tibiotarsal articulation. 
Juveniles darker than adults. 

In alcohol, body dark brown. Irregular dark brown 
patches on dorsum. Belly dark brown or ashy-dark 
brown with few light ashy patches. Some specimens 
have light brownish markings around the vent, 
tibiotarsal articulation and tarsi. Finger and toe tips, 
subarticular tubercles, palmar tubercles and 
metatarsal tubercles light ash. 

Description of tadpoles 
(Colours are those of preserved specimens.) Labial 
teeth _absent; spiracle lacks a terminal flap. 

Gosner stage 25 (WHT 2810) (Fig. Sa). Tadpole in jelly 
envelope; TT 8.3 mm_; HBL 2.4 mm; BO 1.7 mm. Eyes 
subdermal, dorsolaterally orientated; mouth terminal; 
adhesive glands laterally on gape; spiracle located 
mid-ventrally; labial papillae absent; dorsal and anal 
fins both developed; end of tail enlarged; anal opening 
directed downwards; body ashy brown in colour. 

Another example (WHT 2811) (Fig. Sb) in first free­
swimming stage (mouth terminal); TT 8.1 mm; SVL 
2.8 mm; HBL 2.5 mm; BO 1.6 mm. As above, mouth 
terminal, lips thick and dark pigments on dorsum. 

A further example (WHT 2852) (Fig. Sc) in second 
free-swimming stage (mouth superior); TT 19.1 mm; 
SVL 5.7 mm; HBL 5.0 mm; BO 2.3 mm; BW 2.5 mm. 
As above, but with eyes subdermal, dorsolaterally 
orientated; mouth superior, funnel shaped; lips well 
developed, the lower one with discrete flaps; nostrils 
not visible; a distinct preorbital canal present; 
rounded papillae on both upper and lower lips and 
chin; spiracle proximal to anal tube; anal tube directed 
downwards and slightly backwards; both dorsal and 
anal fins developed; tip of tail pointed; sensory pores 
visible on snout and tail; body brownish dark-grey, 
tail light grey, dorsal and anal fins transparent. 

Gosner stages 26 and 27 (WHT 2862) (Fig. Sd), TT 
22.0 mm; SVL 6.0 mm; HBL 6.0 mm; BO 2.8 mm; 
BW 3.2 mm; and (WHT 2854) (Fig. Se), TL 27.4 mm; 
SVL 7.6 mm; HBL 7.3 mm; BO 3.5 mm; BW 3.4 mm. 
As above, but with rounded papillae on lips, chin 
and chest; limb bud present. 

Gosner stage 29 (WHT 2845) (Fig. Sf). TT 31.4 mm; 
SVL 8.6 mm; HBL 7.8 mm; BO 4.1 mm; BW 4.7 mm. 
As above, but limb bud length greater than 1.5 times 
its diameter. Tip of tail pointed. Sensory pores on 
snout and dorsum. 

Gosner stage 33 (WHT 2850) (Fig. Sg). (Tail tip dam­
aged.) SVL 8.8 mm; HBL 8.2; BO 4.0 mm; BW 4.5. Prim­
ary stages of toes 5 and 4 distinct. A few sensory pores 
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on sides. Body dark grey, tail and limbs light ash, outer 
edges of both dorsal and anal fins transparent. 

Gosner stage 34 (WHT 2844) (Fig. Sh). TT 33.4 mm; 
SVL 8.9 mm; HBL 8.4 mm; BO 4.5 mm; BW 5.2 mm. 
Primary stages of toes 3-5 distinct. Sensory pores on 
pre- and post-orbital area and on sides of body. 
Colours as for stage 33, except for a brown patch on 
the middle of the limb. 

Gosner stage 37 (WHT 2846) (Fig. Si). TT 35.0 mm; 
SVL 9.4 mm; HBL 13.9 mm; BO 7.3 mm; BW 5.4 mm. 
Toes distinct, lacking metatarsal or subarticular 
tubercles; sensory pores on snout, dorsum and sides 
of body. 

Gosner stage 38 (WHT 2816) (Fig. 5j,k) . TT 33.0 mm; 
SVL 10.3 mm; HBL 9.4 mm; BO 5.7 mm; BW 5.2 mm. 
Inner metatarsal tubercle distinct; sensory pores 
present around eye and on dorsum, sides and venter; 
body black with light spots; tail and limbs grey; upper 
and lower edges of tail lighter. 

Gosner stage 39 (WHT 2847) (Fig. SL). TT 35.1 mm; 
SVL 11.0 mm; HBL 10.1; BO 5.1; BW 6.0 mm. Anal 
tube directed downwards, the spiracle spaced away 
from it; sensory pores present on snout and post­
orbital area; inner metatarsal tubercle feebly defined, 
the outer one not developed; subarticular tubercles 
barely discernible; body dark grey; tail and limbs light 
grey; dorsal and anal fins marginally transparent, 
their proximal area brown; limbs dark grey. 

Gosner stage 43 (WHT 2817) (Fig. Sm,11) . TT 28.0 mm; 
SVL 11.2 mm. Eyes dorsolaterally orientated; mouth 
terminal; nostrils distinct, anteriorly orientated on top 
of snout; rounded papillae on upper and lower lips, 
and at angle of mouth; dorsal and anal fins still visible; 
vent distinct; well-developed subarticular tubercles 
on both fingers and toes; inner and outer metatarsal 
tubercles distinct; tips of fingers with triangular 
dilations; tip of tail pointed; sensory pores on snout, 
supraorbital area and top and sides of body; body 
grey; finger and toe tips light grey; venter with light 
patches; tail lighter than body; upper and lower edges 
of tail lighter than its median area. 

Bioacoustics 
Calls are commonly heard at the type locality between 
1845 hrs and 0300 hrs. The advertisement call of the 
male and the response call of the female were both 
recorded in situ. The advertisement call has a distinct­
ive waveform envelope (Fig. 6) and is a short (ea. 90 
ms) musical (tonal) click with a fundamental fre­
quency of 850 Hz (corresponding approximately to 
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Figure 5, Larval development of Ramanella nagaoi. a1_2 

Cosner stage 25 tadpole, WHT 2810, 8.3 mm TT, in jelly 
envelope, dorsal and lateral aspects; b,_3 stage 25 tadpole, 
WHT 2811, 2.8 mm SVL, 8.1 mm TT, fir'st free-swimming 
stage, lateral aspect, ventral aspect of head, dorsal aspect 
of head; c, lateral aspect of anterior body of stage 25 
tadpole, WHT 2852, 5.7 mm SVL, 19.1 mm TT; d, lateral 
aspect of anterior body of stage 26 tadpole, WHT 2862, 
6.0 mm SVL, 22.0 mm TT; e, lateral aspect of anterior 
body of stage 27 tadpole, WHT 2854, 7.6 mm SVL, 27.4 
mm TT; f, lateral aspect of anterior body of stage 29 
tadpole, WHT 2845, 8.6 mm SVL, 31.4 mm TT; 
g,_2 lateral aspect of anterior body and limb-bud 
respectively of stage 33 tadpole, WHT 2850, 8.8 mm 
SVL; h1_2 lateral aspect of anterior body and limb-bud 
respectiv'ely of stage 34 tadpole, WHT 2844, 8.9 mm SVL, 
33.4 mm TT; i1_2 lateral aspect of anterior body and limb­
bud respectively of stage 37 tadpole, WHT 2846, 9.4 mm 
SVL, 35.0 mm TT; }1-3 lateral, dorsal and ventral aspects 
respectively of stage' 38 tadpole, WHT 2816, 10.3 mm 
SVL, 33.0 mm TT; k1-3 lateral, dorsal and ventral aspects 
respectively of snout of stage 38 tadpole, WHT 2816, 10.3 
mm SVL, 33.0 mm TT; I, lateral aspect of anterior body 
of stage 39 tadpole, WHT 2847, 11.0 mm SVL, 35.1 mm 
TT; m, ventral aspect of stage 43 tadpole, WHT 2817, 
11.2 mm SVL, 28.0 mm TT; and n1_2 lateral and dorsal 
aspects of head of stage 43 tadpole, WHT 2817, 11.2 mm 
SVL, 28.0 mm TT. Scale bars: 1 mm. 
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Figure 6. The uncalibrated waveform envelope of the male advertisement call of Ramanella 
nagaoi. Duration approx. 90 ms, fundamental frequency approx. 850 Hz. 
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Figure 7. Spectrum (above) and uncalibrated waveform envelope (below) of a female 
response chirp of Ramanella nagaoi; duration approx. 180 ms. 

J. South Asian Nat. Hist. 



D ESCRI PTION OF RAMANELI.A NAGAO/, N. 51' . 

N 
I 
6 
>, 
() 

C 
(l) 
::, 
C1' 
l!'. 
lL 

Jl ·c 
::, 

<ii 
(l) 
C 
::J 

kHl 

10 

A 

1 0 1 2 

10 

1 ,4 1.6 1.8 2 0 2.2 2 4 2.6 2.8 3.0 

. ,o L--.--------,,-------.---,-------.---.,------,----.----:r:---::,:------:,::--
11Pa S 1.0 1.2 1.4 1.6 1. 8 2.0 2.2 2 ., 2.6 2.8 3.0 

Time (ms) 

Figure 8, Spectrogram (above) and uncalibrated waveform envelope (below) of a typical call sequence of Ramanella 
nagaoi- a male advertisement click followed by three female response chirps. The smooth-plot spectrogram was 
computed using a 700 Hz-bandwidth Hamming filter with an FFT frame length of 256 points and an overlap of 50 
percent. Note the tonal nature of the advertisement click (A), with its fundamental lobe centred around 850 Hz 
followed by four distinct harmonics, and the more prolonged and less tonal nature of the response chirps (B1_3). 

the second G-sharp above middle-C on the musical 
scale) and four prominent (> -20 dB) harmonics. We 
suspect that each tree-hole breeding pool contained 
several males and only one or two females. In 
response to the male's advertisement click, and 0.83-
1.25 s after it, the female / s emit a softer, more 
prolonged (138--184 ms) and less tonal chirp with a 
power spectrum peaking in the approximate range 
2.3-2.7 kHz and a spectral envelope (> -35 dB) 
extending to about 7 kHz (Fig. 7). Each advertisement 
click was always followed by 1--6 chirps at irregular 
intervals, in the following 22 s. In the period observed, 
female response chirps outnumbered male 
advertisement clicks by 11:3 (N=24 response chirps) . 
The spectrogram and waveform of an advertisement 
click followed by three response chirps (probably 
from at least two females) is shown in Fig. 8. The 
species is locally common in Kanneliya, it being 
possible to locate these frogs reliably through listening 
for their distinctive advertisement calls. 

Vol.5,No.2. 

Etymology 
The species name is a patronym honouring Mr. Eijiro 
Nagao, President of Marusan Securities Co. Ltd. of 
Japan, whom we thank for the Nagao Environmental 
Foundation's generous support of our research into 
the Amphibia of Sri Lanka. 

Ecological notes 
We found Ramanella nagaoi metamorphs only in tree 
hollows 1.2--9 .2 m above ground level, tadpoles being 
present as low as 0.3 m above the ground in a single 
hollow not occupied by metamorphs. The frogs 
inhabit several species of rainforest trees, including 
Myristica dactyloides (Myristicaceae), Syzygium makul 
(Myrtaceae) and a species of Diospyros (Ebenaceae), 
all of which have bole girths of 22--188 cm at breast 
height. The smallest of these hollows contained 70 ml 
of water and about 50 tadpoles, the largest containing 
1.51 and about 150 tadpoles. Eggs are adhered to the 
sides of the hollow in clutches of 16-24, the clutches 
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being positioned 1-2 cm above the water surface. The 
tadpoles were all orientated vertically, their mouths 
to the water surface. Many of the nests were attended 
by adult frogs, which dived into the water when 
disturbed (one individual remained underwater for 
16 minutes). Tadpoles were found in hollows 0.5-9.0 
m above ground. 

The data for a typical tree hollow containing 
tadpoles were- tree species, Meristica dactyloides; 
g.b.h., 88 cm; height of hollow above ground, 165 cm; 
height and width of mouth, 6.0x5.5 cm; depth of 
hollow, 25 cm; depth of water, 13 cm. A water sample 
taken on 14 November, 1999 was clear, colourless, 
262C, 5.1 pH and had a total hardness of 5.8 mg 1-1 

CaCO3 (another sample from a neighbouring tree 
however, was turbid, blackish, 26QC, 5.5 pH and had 
a total hardness of 77.6 mg 1-1 CaCOJ 

Discussion 
Only a single species of Ramanella occurring in Sri Lanka, 
R. variegata, is found also in India (Dutta & 
Manamendra-Arachchi, 1996). In Sri Lanka, R. variegata 
is distributed throughout low-country dry zone (annual 
rainfall < 2,500 mm), being only rarely recorded from 
home gardens in the formerly densely rain-forested wet­
zone (annual rainfall> 2,500 mm) of the island's south­
western quarter. Ramanella variegata is found on the 
rough barks of trees at night, its daytime refuges being 
under loose stones or logs. 

Ramanella obscura, a species endemic to Sri Lanka, is 
distributed throughout Sri Lanka's low and mid­
country wet zone, having been recorded from the central 
hills, Sinharaja Forest, Knuckles Range and around 
Namunukula in the Uva Hills, up to ea. 1220 m elevation. 
It is usually found in leaf litter in heavily-shaded forest 
habitats. Ramanella palmata is restricted to the highest 
parts of Sri Lanka's central hills, at altitudes of around 
2000 m a.s.l. No two Sri Lankan species in this genus 
have been found to be sympatric. 

The Microhylidae display a large variety of 
reproductive modes including endotrophism; lentic, 
suspension-feeding exotrophism; and psammonic 
exotrophism (Altig & McDiarrnid, 1999). While several 
genera (e.g. Cophyla and Platypelis) deposit eggs in 
phytotems, they are in effect endotrophs, the emerging 
larvae not feeding until fully developed (Kohler et al., 
1997). In Sri Lanka, Ramanella variegata breeds in small 
ponds, whereas R. obscura deposits its eggs in the small 
pools of water that occur among the surface roots of 
rainforest trees. The reproductive habits of Ramanella 
palmata however (Anslem de Silva, pers. comm.), appear 
to resemble those of R. nagaoi, its tadpoles having been 
recorded from tree holes in Horton Plains National Park 
(2,100 m a.s.l.). Ramanella nagaoi is the second species in 
the genus for which the larval form is described: 
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Kirtisinghe (1958) described a Gasner Stage 23--25 
tadpole of R. palmata (lacking provenance), which too, 
shares with the same stages of R. nagaoi, a superior 
mouth adapted to surface feeding. 

It appears that at least some of the Indian species of 
Ramanella too, are scansorial: McCann (1946) reported a 
pair of Microhyla montana in a tree hollow and Inger et al. 
(1984) reported both metamorphs and tadpoles of R. 
triangularis from phytotelms (interestingly, neither 
description mentions a funnel-shaped mouth as 
observed in R. nagaoi: see Fig. 5k. Although the larvae 
and/ or development of other species in this genus have 
been described (e.g. Ferguson, 1904; Rao & Ramanna, 
1925; Daniel, 1963), these descriptions give no 
information on the provenance of the specimens. 

Although we have not made quantitative population • 
estimates, we note from the audition of vocalisations 
and the presence of specimens in most suitable tree holes 
examined that R. nagaoi is locally common in Kanneliya. 
Despite its habitat being restricted to the reserve' s 6,025 
ha, it would seem that there are no threats to the survival 
of this species so long as the larger trees are not 
harvested. Ramanella nagaoi is the second species to be 
discovered recently from rainforest tree holes in Sri 
Lanka: the parathelphusid crab Ceylonthelphusa scansor 
Ng, 1995 occurs in phytotelms over much of Sri Lanka's 
south-western lowland rain forests including Kanneliya, 
though these crabs were not observed in tree holes 
containing Ramanella nagaoi tadpoles or frogs. 

We have not compared the new species with Indian 
material because the status of many of the species 
endemic to the Indian peninsula is unclear (Dutta, 1997), 
no type or other reliably-identified material being 
available in collections in India or elsewhere. We have 
sampled amphibians at several hundred locations in Sri 
Lanka since 1993 (Pethiyagoda & Manamendra­
Arachchi, 1998) and have nowhere else encountered 
specimens or a call resembling that of Ramanella nagaoi, 
which suggests that its range is restricted to the vicinity 
of the Kanneliya Forest, if not the 6,025 ha of the forest 
reserve itself. From published descriptions however, R. 
nagaoi differs from R. montana in having only 
rudimentary webbing (Fig. 1) and a dark or ashy brown 
venter with a few lighter patches, vs. 'toes one-third 
webbed or more' and 'lower surfaces dark brown with 
regular white spots and blotches' (Parker, 1934: 91, Fig. 
38). It differs from R. mormorata by lacking a transverse 
occipital fold and having a dark or ashy brown venter 
vs. 'pale yellow variegated with dark brown on the 
throat, chest, abdomen ... ' (Das & Whitaker, 1997). 
Further, R. nagaoi is distinguished from R. triangularis 
by the smaller size of both metamorphs (31.5 mm vs. 40 
mm SVL) and tadpoles (8.1- 28.0 mm vs. 51 mm TL) 
(data from Parker, 1934: 95). 
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Key to metamorphs of Sri Lankan Ramanella 

1 Toes with rudimentary webbing (Fig. la-b,g ) ... .. 2 
Toes with developed webbing (Fig. lc-d, e-f) ..... 3 

2 Belly white, eyes large (eye diameter 
38.0-41.9 % of head length) .... ............ .. R. variegata 
Belly dark brown, eye small (eye dia-
meter 30.6-34.6 % of head length) .... ....... R. nagaoi 

3 Fourth-toe webbing to penultimate 
subarticular tubercle, antepenultimate 
subarticular tubercle, or between them 
on outer side (Fig. lc-d) .... ...... .............. ... R. obscura 
Fourth-toe webbing to distal subarti-
cular tubercle on outer side (Fig. le-f) . R. palmata 

Comparative material (all from Sri Lanka). 
Ramanella obscura. Holotype, female, 32.5 mm SVL, 
BMNH 1947.2.11.20, from "Ceylon". Female, 29.1 mm 
SVL, WHT 1295, Peradeniya. Female, 35.7 mm SVL, 
WHT 2835; male, 26.7 mm SVL, WHT 2836; male, 25.0 
mm SVL, WHT 2837; male, 28.8 mm SVL, WHT 2838; 
male, 23.6 mm SVL, WHT 2839; male, 25.9 mm SVL, 
WHT 2840, Gannoruwa, Peradeniya. 

Ramanella palmata. Holotype, female, 35.5 mm SVL, 
BMNH 1947.2.11.21; paratype, male, 28.8 mm SVL, 
BMNH 1947.2.11.22, "Nuwara-Eliya", Sri Lanka. Fe­
males, 25.1 mm, SVL WHT 2771; 34.6 mm SVL, WHT 
2921; male, 31 .4 mm SVL, WHT 2920, Horton Plains. 

Ramanella variegata. "Cotype" female, 26.6 mm 
SVL, BMNH 1947.2.11.50, "Godavari Valley", India. 
Female, 29.7 mm SVL, WHT 1191, Palatupana (Kir­
inda). Male, 28.2 mm SVL, WHT 1189, Anuradhapura. 
Male, 28.7 mm SVL, WHT 1190, Mihintale. Male, 28.4 
mm SVL, WHT 1188, Sigiriya. Female, 30.8 mm SVL, 
WHT 2832, Battaramulla, Thalangama North. 
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