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The Advertisement Call of Ansonia latidisca,  
the Bornean Rainbow Toad 

	
Ansonia latidisca, the Bornean Rainbow Toad (Fig. 1), was, 

until 2011, known from three individuals from two locations 
in northwestern Borneo, namely, Gunung Damus in western 
Kalimantan, Indonesia, and Gunung Penrissen in western 
Sarawak, Malaysia, with the only published work being the 
description by Inger (1966), who classified it as a montane 
species. From the year of its first collection (1924), this 
species was not sighted until June 2011, when an expedition 
to the higher elevations (>1000 m elev.) of Gunung Penrissen 
rediscovered the species from tree trunks (ca. 2 m above ground) 
near forest trails (Pui et al. 2011). The species is currently listed 
as endangered in the IUCN Red List of Threatened Species, as 
the extent of its occurrence is less than 5,000 km2, its area of 
occupancy is less than 500 km2, all individuals are known from 
fewer than five locations, and there is continuing decline in the 
extent and quality of its habitat (Inger et al. 2018). 

This communication presents information on the 
advertisement call of A. latidisca. Specifically, we noted note 
duration, note gap, repetition rate, dominant frequency, and 
fundamental frequency of call samples (see Cocroft and Ryan 
1995).

Materials and Methods

Field observations were made at Gunung Penrissen, in 
western Sarawak, the range forming the natural boundary 
between Malaysia’s Sarawak State and Indonesia’s Kalimantan 
Barat Province. The forest type at the higher elevation of 
Gunung Penrissen (800–1300 m asl; 01.12°N, 110.21°E; WGS 
84) is predominantly primary highland mixed dipterocarp 
forest, with jungle trails that permit access to the summit. Old 
growth trees are sparsely distributed along the trails, and there 
are abundant understory plants, including tree seedlings, wild 
gingers, aroids, rattans, climbers, ferns, and mosses. Due to 
high humidity levels, tree trunks are partially festooned with 
mosses and lichens.

Field work was conducted from January to December 2012, 
over a total of 42 nights. Visual encounter surveys (Heyer et al. 
1994), were conducted from 1800–2400 h. Additional surveys 
carried out in a wider range of habitats at different altitudes 
(particularly 800–1300 m, which is the known elevation range 
for the species) were unproductive in terms of encounters of 
A. latidisca.

Only three calling males were encountered whose complete 
calls could be recorded and the callers visually located. Calls 
were recorded using the bioacoustic techniques of Dorcas et al. 
(2009). Briefly, observers located calling males from transects. 
When a sighting was made, the recording system was set up 
between 1–1.5 m from the individual. The recorder was kept 
on until the animal ceased calling. Ambient temperature was 
taken at the time of recording. Recordings were made with 
a MarantzTM PMD670 portable solid-state digital recorder, 
coupled to a SennheiserTM ME66 shotgun microphone attached 
to a SennheiserTM K6P power module. The unit 66 has a super-
cardioid/lobar pick-up pattern, with a frequency response in 
the 40–20,000 Hz (± 2.5 dB) range. The solid state recorder was 
set to save mono-channel audio using the PCM (Pulse Code 
Modulation) algorithm at the unit’s maximum sample rate of 48 
kHz, in the “.wav” file format. We selected the PCM algorithm 
for its uncompressed signal representation, avoiding distortions 
due to a lossy, and applied non-linear compression algorithms 
to the data by various MPEG algorithms. We specified the highest 
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sampling rate available to maximize our frequency capture (the 
maximum frequency that can be sampled is half the sampling 
rate). Selection of the PCM algorithm/file format automatically 
sets the bit rate of the recording to the maximum of 768 kbps. We 
set the recording level control to manual and the microphone 
attentuation to 0 dB.

After calling toads were tracked down visually, the recording 
apparatus was set up with the microphone pointing directly at 
calling individuals at a distance of ca. 100 cm. After fixing gain 
level, all headlamps and other artificial illumination sources 
were switched off and all movement ceased for the duration 
of the recording. After completion of recording, the toads were 

Table 1. Call distinctions in segment A and B pulse trains of the three calling individuals of Ansonia latidisca. Segments are 
from the same sequence.

Field number	 SVL (mm)	 T (°C)	 Note	 Note duration (s)	 Note interval (s)
				    Segment A	 Segment B	 Segment A	 Segment B	

	 BH06	 43.2	 18.7	 5	 1	 0.44 ± 0.15	  7.8	 0.88 ± 0.36

	 BH26	 43.8	 17.5	 3	 1	 0.43 ± 0.06	 10.3	 0.87 ± 0.06

	 BH30	 43.1	 20.8	 4	 1	 0.43 ± 0.25	  8.2	 0.85 ± 0.19

Fig. 2. Spectrogram and oscillogram of the advertisement calls of three individuals of Ansonia lati-
disca, ZRC(AUD)1.1–1.3. Recordings were made on 11 February, 26 August, and 29 September 2012.
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captured, restrained, and cloacal temperature taken using a Blue 
GizmoTM digital pocket thermometer, model BG366. The process 
took under 30 s. A voucher specimen was euthanized using a 
chlorobutanol solution, the specimen fixed in 4% formalin, 
preserved in 70% ethanol, and deposited in the museum of 
the Institute of Biodiversity and Environmental Conservation, 
Universiti Malaysia Sarawak, Kota Samarahan. Calls were 
deposited in the audio collection of the Lee Kong Chian Museum 
of Natural History (digital audio vouchers ZRC[AUD] 1.1–1.3 
[field numbers BH06, BH26, and BH30]).

Calls were analyzed using Raven Lite (vers. 1.0 for Windows) 
and SoundRuler (vers. 0.9.6.0) (Gridi-Papp 2011). Spectrograms 
and oscillograms were generated using Raven Lite (vers. 1.0 
for Windows), with the recommendations of Sukumaran et al. 
(2006). Call characteristics are enumerated in Table 1.

 
Results

One call recorded from each of the three individual Ansonia 
latidisca was analyzed. These were distinct from the apparent 
release calls emitted when males were handled, and are 
considered advertisement calls. All three individuals produced 
a two-phase call consisting of two distinct segments. Segment A 
consisted of 3–5 introductory notes (5–12 pulses; mean duration 
0.4 seconds each note) separated by an inter-note interval longer 
than the note; segment B was a long, repeated and uninterrupted 
note (112–155 pulses) that lasted up to 10 seconds (Table 1). 
Fig. 2 shows the spectrogram and oscillogram of these three 
individuals.

Table 2 presents data on selected call variables of the three 
calls. Harmonics are not evident in both segments of calls and 
energy of the notes is spread over the mean range 5.1−5.5 kHz. 
Mean dominant frequency for segment A and B are around 
5.5 kHz, and the fundamental frequency is about 2.7 kHz. The 
maximum call frequencies for both segment A and B are 5.5 kHz 
and the minimum call frequencies are around 5.1 kHz.

Calls could be heard as early as 1700 h, after or during light 
precipitation, but most calling individuals were quiet when 
searched for, probably due to search-associated disturbance to 
the vegetation. In addition, calls were rarely heard during the dry 
period of 2012. The first individual was recorded on 11 February 
(wet season, right after the Northeast Monsoon showers) at 1810 
h calling from a tree trunk, and the subsequent individuals were 
encountered on 26 August, at 1923 h and 29 September, at 1913 
h (in the middle of the dry season) calling from a rock at a water 
seepage area. 

Discussion

Although most calls of Bornean Ansonia species comprise 
relatively long trills composed of repeated note series (Table 3), 
only A. spinulifer has two call components that are similar to 
those of A. latidisca; a short and a long call. 

Vocalization is an important component of the behavior 
of most anuran amphibians (Bogert 1960), and within the 
genus Ansonia, may be a series of identical repeated notes 
(e.g., Ansonia hanitschi; Malkmus et al. 2002), or a long high-
pitched trill (e.g., A. longidigita; Malkmus et al. 2002). Several 
authors have demonstrated that advertisement calls can have 
distinctive characters for species recognition. Nonetheless, 
reviews by Sukumaran et al. (2006, 2010) reveal that studies of 
Bornean frog advertisement calls are limited and most call data T
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are abbreviated, onomatopoeic or verbally described, and about 
a third of frog species have undescribed calls, and lack formal 
descriptions using spectrograms and/or oscillograms.

In summary, the studies reported here add to the body of 
knowledge on the ecology of a relatively poorly known Bornean 
endemic amphibian species, providing new information on its 
acoustic ecology. 

Acknowledgments.—Field work was supported by The Ruf-
ford Small Grants Foundation and a Fundamental Research Grant, 
FRGS/07(04)787/2010(68) from the Ministry of Higher Education, 
Government of Malaysia. Permission for conducting research, in-
cluding specimen collection, was provided by the Sarawak Forest 
Department (NCCD.907.4.4(Jld.VI)-106). We are indebted to mem-
bers of the Institute of Biodiversity and Environmental Conserva-
tion, Universiti Malaysia Sarawak, including Pui Yong Min, Andrew 
Alek Tuen, Pang Sing Tyan, Aldous Sapis, Auth Sapis, Edward Juing, 
Elvy Deka, Ik Wadell, Lou Wei Cheong, Samuel Shonleben, Anna 
Norliza Zulkifli Poh, Matthew Jenang, Cindy Peter, Cecilia Emang, 
Erdiana Odan, Jenny Ngeian, Mary Buloh, Lymer Jack, and Tan Toh 
Hii. The Borneo Highlands Golf and Country Resort provided logistic 
support. The first author thanks the Ministry of Higher Education, 
Government of Malaysia for granting him a MyBrain15 scholarship. 
We are grateful to Kelvin K. P. Lim, USDZ/ZRC, for the deposition of 
audio call vouchers. Finally, we thank Ulmar Grafe and Vicky Flechas 
for comments on the manuscript.

Literature Cited

Bogert, C. M. 1960. The influence of sound on the behavior of am-
phibians and reptiles. In W. E. Lanyon and W. N. Tavolga (eds.), 
Animal Sounds and Communication, pp. 137–320. American In-
stitute of Biological Sciences, Washington, D.C. 

Cocroft, R. B., and M. J. Ryan. 1995. Patterns of advertisement call 
evolution in toads and chorus frogs. Anim. Behav. 49:283–303.

Dorcas, M. E., S. J. Price, S. C. Walls, and W. J. Barichivich. 2009. Audi-
tory monitoring of anuran populations. In C. K. Dodd (ed.), Con-
servation and Ecology in Amphibians, pp. 281–298. Oxford Uni-
versity Press, Oxford. 

Dring, J. 1983. Some new frogs from Sarawak. Amphibia-Reptilia 
4:103–115. 

Gridi-Papp, M. 2011. SoundRuler: acoustic analysis for research and 
teaching. http://soundruler.sourceforge.net (Accessed 20 Decem-
ber 2017).

Heyer, W. R., M. A. Donnelly, R. W. McDiarmid, L.-A. Hayek, and M. S. 
Foster (eds.). 1994. Measuring and Monitoring Biological Diver-
sity: Standard Methods for Amphibians. Smithsonian Institution 
Press, Washington, D.C. 384 pp.

Inger, R. F. 1966. The systematics and zoogeography of the Amphibia 
of Borneo. Fieldiana Zool. 52:1–402. 

———, I. Das, R. B. Stuebing, M. Lakim, and P. Yambun. 2018. Anso-
nia latidisca. The IUCN Red List of Threatened Species 2018: 
e.T54471A114916284. http://dx.doi.org/10.2305/IUCN.UK.2018-
1.RLTS.T54471A114916284.en. (Accessed 30 March 2019).

Table 3. Summary of published information on advertisement calls of Bornean Ansonia.

Species	 Call information	 Reference

A. hanitschi	 Call series 6−10 sec, composed of equal notes with note repetition rate of 6 per sec; each note 	 Malkmus et al. (2002)
	 (duration 140−150 ms) comprises group of 3 single pulsed notes (duration 21−50 ms), 
	 repeated at intervals of 25−35 ms; frequency range 5.4 to 6.0 kHz	

A. longidigita	 Long note series (0.9–10.5 sec) consisting of 4−135 notes at repetition rate 12.5−15.9 per sec, 	 Malkmus et al. (2002)
	 each note (duration 36−44 ms) consisting of 2−3 pulses (duration 7−33 ms); internote interval 
	 31−36 ms; dominant frequency 3−4 kHz with harmonic at 10.8 kHz	
		
	 Trills of 4−135 notes in 0.31−10.53 sec, 12.50−15.85 notes per sec; dominant frequency 3.4−4.0	 Inger and Dring (1988) 
	 kHz, with harmonics at 7.2−7.4 kHz; frequency modulation (FM) element in each note	

A. leptopus	 Short trills of 7−28 notes in 0.30−1.22 sec, 21.88−25.00 notes per sec; dominant frequency 	 Inger and Dring (1988)
	 2.9−3.4 kHz, with harmonic at 6.1 to 6.4 kHz; no sign of FM 	
		
	 Five notes over 0.3 sec period (duration = 0.04 sec), each note with twin-pulse trill, first slightly 	 Sukumaran et al. (2010)
	 shorter than second, at 0.01 sec (vs. 0.02 sec), 0.06 sec between each pulse, both pulses generally 
	 of same frequency as last three (2530 and 2650 Hz vs. 2720 Hz), interval between call ca. 2 sec 	

A. minuta	 Call series of single-note harsh whistles with prominent harmonics and dominant frequency 	 Inger et al. (2017)
	 between 3.5–4.0 kHz	

A. platysoma	 Series consists of over 100 weakly pulsed notes (duration 10−15 ms, internote interval 100−150 ms; 	 Malkmus et al. (2002)
	 interval between last two notes distinctly longer; note repetition rate 5−7 per sec) with frequency 
	 of 7.8 to 8.2 kHz	

A. torrentis	 Elements repeated over 0.13−0.18 sec; calls composed of strong, poorly tuned note, 0.03 sec in 	 Dring (1983)
	 duration, followed by 2–3 weak notes, forming series 0.06−0.09 sec in duration; dominant 
	 frequency 5−6 kHz, with energy of poorly tuned notes spread over 4.2−7.0 kHz; FM and amplitude 
	 modulation (AM) absent	

A. spinulifer	 Short call consists of single short note (0.01 sec), emitted 2.2 times per sec, harmonic partial; 	 Matsui (1982)	
	 dominant frequency 2.9−3.0 kHz, less intensive frequency band sometimes at 1.8−2.0 kHz; 
	 long call sometimes follows former, 0.72−0.74 sec, consisting of 6–8 notes, irregularly emitted and 
	 variable in duration (0.01−0.06 sec), each note includes 1–4 pulses, with clear harmonics, 
	 fundamental frequency about 1.1 kHz, dominant frequency 3.9 kHz



Herpetological Review 50(3), 2019

ARTICLES     449

———, and J. Dring. 1988. Taxonomic and ecological relations of Bor-
nean stream toads allied to Ansonia leptopus (Günther) (Anura: 
Bufonidae) Malayan Nat. J. 41:461–471.

———, R. B. Stuebing, T. U. Grafe, and M. Dehling. 2017. A Field Guide 
to the Frogs of Borneo. Third edition. Natural History Publications 
(Borneo) Sdn. Bhd., Kota Kinabalu. 228 pp.

Malkmus, R., U. Manthey, G. Vogel, P. Hoffmann, and J. Kosuch. 2002. 
Amphibians and Reptiles of Mount Kinabalu (North Borneo). 
Koeltz Scientific Books, Königstein. 414 pp.

Matsui, M. 1982. Call characteristics of several anuran species from 
East Kalimantan. Contrib. Biol. Lab. Kyoto Univ. 26:123–129.

Pui, Y. M., J. J. Ong, and I. Das. 2011. Rediscovery of one of the world’s 
top 10 most wanted ‘lost frogs’, Ansonia latidisca, the Bornean 
Rainbow Toad, on Gunung Penrissen, western Sarawak, Borneo. 
Froglog, IUCN/SSC Amphibian Specialist Group Newsl. 97:6−8. 

Sukumaran, J., I. Das, and A. Haas. 2006. A synopsis of bioacoustic stud-
ies of anuran amphibians of Borneo. Herpetol. Rev. 37:288–293. 

———, ———, and ———. 2010. Descriptions of the advertisement 
calls of some Bornean frogs. Russian J. Herpetol. 17:189–194. 

Herpetological Review, 2019, 50(3), .449–452
© 2019 by Society for the Study of Amphibians and Reptiles

Late-term Embryos and Hatchlings of Ouachita Map Turtles 
(Graptemys ouachitensis) Make Sounds within the Nest

The search for sound production and its potential function 
as acoustic communication in freshwater turtles is a new fron-
tier in chelonian biology, following a report by Giles et al. (2009) 
that adult Oblong Turtles (Chelodina colliei) produced sounds 
of possible value in social communication in low-visibility en-
vironments. Research on the potential for sound production in 
turtle hatchlings is also progressing, although at a slower pace 
than for adult turtles. To our knowledge, hatchlings of only 
three freshwater turtle species in the South American genus 
Podocnemis (Ferrara et al. 2014a) and of several species of sea 
turtle (McKenna et al. 2019) are currently known to produce 
sounds. We provide evidence of hatchling sound production in 
a North American freshwater turtle, the Ouachita Map Turtle 
(Graptemys ouachitensis), from both natural nests and clutches 
monitored in laboratory incubators.

In 2016 and 2017 we equipped four natural nests at a nest-
ing site along the lower Wisconsin River within 10 km of Spring 
Green, Wisconsin, USA (43.1777°N, 90.0679°W; WGS 84) with 
acoustic monitors (Song Meter 2, Wildlife Acoustics, Inc., May-
nard, Massachusetts, USA) to investigate the potential for sound 
production by in situ hatchlings. The units were programmed 
to continually record the first 5 min of each hour from 1 August 
to early October, a period encompassing the expected interval 
of hatchling emergence (onto the surface) from nests. Record-
ings were made at a sampling rate of 24 kHz. At each monitored 
nest, microphones (model SMX-II, omni-directional, sensitiv-
ity 20 Hz–20 kHz, Wildlife Acoustics, Inc., Maynard, Massachu-
setts, USA) were placed within 4 cm of the undisturbed, in situ 
egg clutch, at mid-clutch depth and cabled to recorders inside 
21-mm PVC pipe. Separate microphones recorded the ambi-
ent environment ca. 0.5 m above the ground surface (Fig. 1). 
In 2017 an additional identical acoustic monitoring station was 
established 2 m from an active nest in the same sand soil body 
as a negative control.

Time of natural hatchling emergence from nests was stud-
ied from mid-August to early October via dedicated cameras 
(RECONYX

TM

 models with either low-glow or no-glow infrared 
emissions, programmed to take continuous time-lapse images 
at 1-min intervals) suspended over each nest. Nests were exca-
vated in early October to count hatched and unhatched eggs. 

Of the three natural nests acoustically monitored in 2016, 
one was completely successful (7 emergent hatchlings) and two 
were partially successful (3 of 4, and 1 of 12 eggs hatched, re-
spectively). In 2017 we monitored one natural nest, which failed 
late in incubation (5 disarticulated late-term embryos within 
eggshells and 2 eggs contained only sand).

Also in 2017, 10 eggs from two G. ouachitensis clutches col-
lected along the Wisconsin River approximately 35 km (straight 
line) upstream of the study site were incubated in the lab (Thelco 
incubator, Model 4). The eggs were acoustically monitored with 
the same equipment used at the natural nest site to establish 
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Fig. 1. Field equipment set-up used to acoustically monitor natural 
Graptemys ouachitensis nests. The main photo shows the acous-
tic monitoring unit and ambient microphone within chicken wire 
screening to prevent disturbance by raccoons (Procyon lotor) and 
the PVC pipe shielding the cabled microphone monitoring the cage-
protected nest. The inset shows the PVC pipe housing the recording 
microphone near its open end, close to the clutch. 


