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naling mechanism for courtship is commonly seen in the 
salamandrids, especially newts, which can be active both at 
night and daylight hours (Wells 2010). In T. himalayanus, 
the females were seen to rub the belly of the selected male 
by her snout. This behaviour has also been reported in 
T. yangi (in captivity) and it is more extensive compared to 
T. himalayanus (Wang et al. 2017). Also, Wang et al. (2017) 
suggested that rubbing behaviour could serve as a mecha-
nism to obtain the olfactory information from the mate but 

further studies are required to understand the exact func-
tion of this behaviour within the genus Tylototriton. 

The male courtship behaviour of T. himalayanus 
seemed similar to behaviour observed in Lissotriton vul
garis (Wells 2010). In Lissotriton vulgaris, the males have 
three types of courtship display (a) wave display – male 
holding its tail to present the female its full side view of 
tail; (b) whip – precipitous movement of male’s tail towards 
its body intended to direct blasts of water towards female; 
(c) fan – subtle tail movement that direct a current of water 
towards female, also observed in L. helveticus and Ichthyo
saura alpestris (Halliday 1977). The first and the third 
courtship display of L. vulgaris were similar to what was 
observed in T. himalayanus. Congeneric relatives, Tyloto
triton kweichowensis, T. taliangensis, T. pseudoverrucosus, 
T. yangi and T. shanjing also do tail fanning during their 
courtship behaviour (Wang et al. 2017). In another spe-
cies, Rhyacotriton olympicus, the males have also been ob-
served to wag the tip of its tail to provide visual stimulus to 
females (Arnold 1977). 

During the amplexus, the males position themselves 
below the females (ventral amplexus). Along with genus 
Tyloto triton, this type of amplexus is also observed in ge-
nus Echinotriton and Pleurodeles (Halliday 1990). Among 
the members of genus Tylototriton, the species T. kweicho

Figure 4. Oviposition in Himalayan Newts Tylototriton verrucosus. A) Female with eggs during oviposition, B) eggs attached to the 
substrate vegetation, C–D) oviposition sites at the edge of the breeding pond.

Figure 5. Inter-male competition. A male Himalayan newt at-
tempting to break the amplexus of the mating pair. 
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wensis, T. taliangensis and T. pseudoverrucosus shows pres-
ence of ventral amplexus, while the species T. yangi and 
T. shanjing lacks ventral amplexus (Wang et al. 2017). Post 
amplexus, the females were observed to lay eggs at multiple 
sites. Though no egg predation was observed during the 
study, the deposition of eggs at multiple sites by females 
could potentially ensure better hatching success in these 
salamanders (Refsnider & Janzen 2010). 

Our eight observations of courtship, amplexus and egg 
laying behaviour were after the monsoon showers. The 
salamanders also bred after the pre-monsoon showers, as 
the eggs were found attached to the vegetation around the 

ponds. There was a dry spell for about twelve days after the 
pre monsoon showers, which caused all the eggs laid ini-
tially to desiccate. 

Vocalization

Unlike anurans, acoustic communication is not known to 
play any role in salamanders and they are considered to 
be ‘silent’ amphibians. However, few species of salaman-
ders have been observed to produce a low intensity sound 
but the exact functions of these sounds is mostly unknown 

Figure 6. Oscillograms (above) and Spectrogram (below) of Tylototriton himalayanus calls. Top: 0.2 second segment showing the 
pulsatile call of T. himalayanus. Centre: 0.1 second segment showing single pulse. Bottom: spectrogram of 0.2 second call segment.
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(Wells 2010). Salamanders have been observed to produce 
sound during sexual interaction, aggressive interaction be-
tween males and for defense against predators (Davis & 
Brattstrom 1975). The species, Ambystoma maculatum, 
Eurycea bislineata, Salamandra salamandra, Taricha to
rosa were witnessed to produce sound during sexual in-
teraction (Bogert 1960, Wyman & Thrall 1972, Davis & 
Brattstrom 1975). Ambystoma gracile, T. torosa, Pletho
don vehiculum, Amphiuma means have been observed to 
commonly produce sound during aggressive interaction 
between males (Licht 1973, Davis & Brattstrom 1975; 
Ovaska 1987, Crovo et al. 2016), while in Dicamptodon 
ensatus, Aneides lugubris, A. texanum the sound produc-
tion is associated with anti-predatory defense mechanism 
(Maslin 1950, Bogert 1960, Coleman 2016). However, 
the only attempted playback experiment by Wyman and 
Thrall (1972) on spotted salamander Ambystoma macula
tum, failed to show any response. 

Although salamanders lack external ears (Jaslow et al. 
1988), they can detect low frequency sounds below 1 kHz 
(Ross & Smith 1978, Wever 1985). A study by Diego-
Rassila & Luengo (2002) showed that terrestrial marbled 
newts Triturus marmoratus use breeding choruses of Bufo 
calamita to locate suitable breeding pools, which clearly 
indicates even better terrestrial hearing capacity for sala-
manders. The study species, T. himalayanus was also ob-
served to produce low frequency call (656 Hz). Deuti & 
Hedge (2007) mentioned these calls as mating calls but 
we did not observe any role of vocalization in breeding be-
haviour. Thus, the exact function of these calls still remains 
ambiguous and further studies will be required to under-
stand its role.

Conservation

Currently the species is known from Himalayan region in 
the Indian states of West Bengal and Sikkim, and also from 
Eastern Nepal (Khatiwada et al. 2015). Due to various an-

thropogenic activities, the species currently face various 
threats such as siltation in ephemeral ponds (Seglie et al. 
2003, Nag & Vasudevan 2014), destruction of host plants 
as fodder for domestic animals, household waste leading to 
eutrophication, road kills, introduction of invasive species 
(Kuzmin et al. 1994), exploitation for traditional medicine 
(Shrestha 1989), pesticide pollution and detergent in the 
water bodies (Shrestha 1989), oil spills and also by ram-
pant habitat destruction for housing projects and planta-
tion (Fig. 7; Supplementary Video S7). The species is cur-
rently classified as least concerned (as Tylototriton verruco
sus) by IUCN (van Dijk et al. 2009), the conservation sta-
tus need to be updated and serious efforts are required to 
create awareness among locals as the above activities may 
have caused a significant decline in their population.

Conclusion

Our study on T. himalayanus gives elaborate description 
of their reproductive behaviour in the wild, a species that 
prefers breeding after the onset of peak monsoon in their 
habitat. The study also provides the first evidence of vo-
calization in this species, a behaviour that is uncommon in 
salamanders. Caudates do not show high diversity in the 
Indian sub-continent (AmphibiaWeb 2020, Frost 2020), 
which makes T. himalayanus a unique taxon from the 
Himalayan Biodiversity Hotspot of India. As the species is 
currently threatened by various anthropogenic activities, a 
proper understanding of their ecology, especially their re-
productive behaviour is important for planning and imple-
menting conservation action plans. 
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Supplementary data

The following data are available online:
Supplementary Video S1. Sexual dimorphism: Male and female 
salamander showing sexual dimorphism.
Supplementary Video S2/A. Courtship behaviour: Male and fe-
male salamander rotating in clockwise direction.
Supplementary Video S2/B. Courtship behaviour: Male salaman-
der wagging the tip of its tail.
Supplementary Video S2/C. Courtship behaviour: Male lying in 
submissive position over still female.
Supplementary Video S3. Amplexus: Male and female salaman-
der engaged in ventral amplexus.
Supplementary Video S4. Oviposition: Female salamander with 
eggs.
Supplementary Video S5. Inter-male competition: Male salaman-
der trying to break the amplected pair.
Supplementary Video S6. Vocalization: Male salamander produc-
ing sound.
Supplementary Video S7. Conservation: Threats faced by sala-
manders in their habitat.


