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Abstract. Amphibians developed various defensive strategies in order to be 
protected from predators and increase their survival success. One of these 
behaviors is called "immobility", in which during threat of predator attacks, 
amphibians stand still and then curl their tails and heads inward to show the 
"threatening" body coloration to the predator. Here, we report two cases of 
defensive behaviours in Southern banded newt from Mersin (Southern 
Anatolia) and Balkan crested newt from Manisa (Western Anatolia) under 
terrestrial stages. 
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The most common defensive behavior in mobile animals is escape or 
inactivity. Those behaviours could be adopted in order to prevent or stop 
the predation and type of the behaviour influenced by presence of the 
predators (Toledo et al. 2011). Evolution of many amphibian characteristics 
relied upon threat of predation and the present species exhibit various 
morphological and behavioral traits in order to avoid predators. Amphibians 
are distinguished from the other vertebrates by several traits such as 
having toxic and distasteful skin, cryptic and aposematic coloration and 
various defensive postures and behaviours (Wells 2007). Nearly all 
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amphibians exhibit various defensive behaviors as reported in the literature 
(Arnold 1982, Bachmann 1984, Costa et al. 2009, Toledo et al. 2011). 

Amphibians exhibit toxin secretion dependent defensive behavior in two 
distinct ways. First, showing warning coloration such as observed in 
Bombina and unken-reflex and the second is posing with the parotids 
facing the direction of the threat. Second strategy might not be related to 
warning color and it is generally observed in Bufo and some salamanders 
(Brodie & Gibson 1969). Unken-reflex, which are observed in family 
members with toxic skin glands, evaluated in two framework by 
researchers: Exhibiting shiny ventral colorization (Reimer 1958, Brodie 
1968, Lanza 1967) and as an aposematic behavior (Brodie & Howard 1972, 
Johnson & Brodie 1972). It is also suggested that this behavior could be 
considered as immobility response (Brodie et al. 1974). 

Decrease in the proximity of the predator often results in behaviors such 
as escape, fighting or immobility. Immobility behavior is also called as 
“death feigning”, “tonic immobility” or “mesmerism”. Researchers also 
indicated that “immobility” behavior is commonly observed among 
salamanders (Brodie et al. 1974). Even though defensive behavior is 
observed in nearly all groups, species-based studies and observations are 
still incomplete and there is no information on behaviors of these two 
individuals. 

During our fieldwork between 2015-2018 in Anatolia, we observed 
defensive behaviors in two salamandrids; seven juveniles of the Southern 
banded newt [Ommatotriton vittatus (Gray, 1835)] in Mersin (Southern 
Anatolia) in February 2018, and two mature Balkan crested newt [Triturus 
ivanbureschi Arntzen & Wielstra, 2013] in Manisa (Western Anatolia), June 
2015. Both of the observations are recorded in terrestrial stages of 
individuals and photographed. The behaviors seen when the individuals 
disturbed. 

We observed, “coiled venter-up immobility posture” (Figure 1A), 
“Elevated and arched tail posture” (Figure 1B) and “tail elevated and 
arched- low-intensity rigid posture” (Figure 1C) juveniles of Southern 
banded newts. We also observed, “tail elevated and arched- low-intensity 
rigid posture” (Figure 1D) and “coiled rigid posture” (Figure 1E, F) Balkan 
crested newts.  

Many salamanders flip the body several times prior to becoming 
immobile (Brodie 1977). In some genera of family Salamandridae (e.g. 
Cynops, Notophthalmus, Taricha, Triturus, Paramesotriton, Salamandrina)  



The defensive behavior of Ommatotriton vittatus and Triturus ivanbureschi 
 

47 

A.    B. 

C.    D. 

E.    F. 
 

Figure 1. Antipredator postures of O. vittatus and T. ivanbureschi: A) Coiled venter-
up immobility posture of O. vittatus, B) Elevated and arched tail posture of O. 
vittatus, C) Tail elevated and arched-low intensity rigid posture of O. vittatus, D) 
Tail elevated and arched- low-intensity rigid posture of T. ivanbureschi exhibiting 
the bright orange ventral pigmentation, E, F) Coiled rigid posture of T. 
ivanbureschi. 

 
 

U-shaped unken-reflex was observed and in most of the cases, it is 
observed that no reaction is observed when moving animals, capturing 
them and turning them upside down (e.g. Lanza, 1967, Brodie et al. 1974, 
Brodie 1977).  

These behaviors are known for several newts and salamandrids (Brodie  
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and Gibson 1969; Brodie et al. 1974; Brodie 1977; Arnold 1982; Bachmann 
1984; Sparreboom 2014;). Also, it is known that for several salamander 
species, which has warning colors on their body parts, may show the 
warning colors as a defensive posture (Sparreboom, 2014). During our 
another the fieldworks on the southwestern part of the Turkey, “head down 
defensive posture” is seen almost all of the Lycian salamanders as it was 
also known for several salamandrids (Lyciasalamandra billae irfani, L. billae 
billae, L. atifi). 

We observed these defensive behaviors on the terrestrial stages of this 
semi-aquatic species. Aquatic forms mostly have a lower risk of predation 
and becoming a prey than the terrestrial ones. There could be a reason for 
these two semi-aquatic species to use such behaviors on the terrestrial 
stages, because predation risk of the terrestrial species are higher. As a 
result, defensive behavioral information about the species O. vittatus and T. 
ivanbureschi is recorded for the first time in Turkey. Development of the 
defensive behaviors and the evolutionary process leading to this 
development is undoubtedly influenced by role of predators (Wells 2007). 
Understanding these behaviors could help to elucidate various evolutionary 
triggers or mechanism (Toledo et al. 2011). 
 
 
 
ACKNOWLEDGEMENT. The study were produced within the scope of a project 
entitled “The Task of Inventory and Monitoring of the Biological Diversity of the 
Terrestrial and Inland Water Ecosystems in Mersin Province”, funded by the 
Directorate of Mersin Branch of the 7th Regional Directorate of the Department of 
Nature Protection and National Parks of the Republic of Turkey, Ministry of 
Forestry and Water Affairs. We would like to thank the establishment concerned. 
 
 
 
REFERENCES 
 
Arnold, S.J. (1982): A quantitative approach to antipredator performance: salamander 

defense against snake attack. Copeia 2: 247- 253.  
Bachmann, M.D. (1984): Defensive behavior of brooding female Red-Backed salamanders 

(Plethodon cinereus). Herpetologica 40: 436-443. 
Brodie Jr, E.D. (1968): Investigations on the skin toxin of the red-spotted newt, 

Notophthalmus viridescens viridescens. American Midland Naturalist 276-280. 
Brodie, E.D. Jr. (1977): Salamander Antipredator Postures. Copeia 3: 523- 535. 



The defensive behavior of Ommatotriton vittatus and Triturus ivanbureschi 
 

49 

Brodie, E.D. Jr., Gibson, L.S. (1969): Defensive behavior and skin glands of the 
Northwestern salamander, Ambystoma gracile. Herpetologica 25: 187-194. 

Brodie Jr, E.D., Howard, R.R. (1972): Behavioral mimicry in the defensive displays of the 
Urodele amphibians Nophthalmus viridescens and Pseudotriton ruber. BioScience 22: 
666-667. 

Brodie, E.D. Jr., Johnson, J.A., Dodd, C.K., Jr. (1974): Immobility as a defensive behavior in 
Salamanders. Herpetologica 30: 79- 85. 

Costa, P.N., Silva-Soares, T., Bernstein, L.B. (2009): Defensive behaviour of Proceratophrys 
boiei. Herpetology Notes 2: 227- 229. 

Johnson, J.A., Brodie, E.D. Jr. (1972): Aposematic function of the defensive behavior in the 
salamander Taricha granulosa. American Zoologist 12: 647-648. 

Lanza, B. (1967): Reazione di tipo unkenreflex in un urodelo (Salamandrina terdigitata). 
Zeitschrift für Tierpsychologie 23: 855-857. 

Reimer, W.J. (1958): Variation and systematic relationships within the salamander genus 
Tarich. University of California Publications in Zoology 56: 301- 390. 

Sparreboom, M. (2014): Salamanders of the Old World: the Salamanders of Europe, Asia 
and Northern Africa. KNNV Publishing and Naturalis Biodiversity Centre, The 
Netherlands. 

Toledo, L.F., Sazima, I., Haddad, C.F.B. (2011): Behavioural defences of anurans: an 
overview. Ethology Ecology and Evolution 23: 1- 25. 

Wells, K.D. (2007): The ecology and behaviour of amphibians. The University of Chicago 
Press, Chicago, and London. 

 
 
 


