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Experimental Study of Mimicry in 
Salamanders involving Notophthalmus 
viridescens viridescens and Pseudo triton 
ruber schencki 
THE aposematically coloured eft stage of the red spotted newt, 
Notophthalmus viridescens viridescens, is both toxic and noxious 
to potential predators. The black chinned red salamander, 
Pseudo triton ruber schencki, is the most common red-orange 
salamander other than eft N. v. viridescens in the vicinity of 
the Highlands Biological Station in North Carolina. This 
study provides experimental evidence that P. r. schencki is a 
Batesian mimic of N. v. viridescens. 

Because wild potential avian predators were found to be 
partially preconditioned to avoid both efts (model) and P. r. 
schencki (mimic), feeding experiments were carried out with 
domestic chickens to determine the behaviour of naive birds'. 
The chickens were maintained collectively in an outside 
enclosure but were individually isolated for testing. Each 
trial involved either a model or a mimic and a non-mimic 
salamander; this procedure is similar to that used by Brower2. 
Drab coloured, palatable salamanders of the genus Desmog
nathus (D. monticola, D. quadramaculatus) were used as 
controls (non-mimics). The feeding order of birds, the size of 
the salamanders, and the order of presentation of the controls 
were all randomized; two trials were made each day. 

Seven chickens were divided into two experimental groups. 
The four chickens in group I were each offered ten models; 
after conditioning (consistent visual rejection of models), 
six mimics were offered to each chicken. The three chickens 
of group II were each offered six mimics before and after 
presentation of ten models. For both groups, the trials were 
discontinued for 7 days, after which mimics were again offered 
to each chicken. All the salamanders used in the trials were 
anaesthetized in separate solutions of 'Finquel' (tricaine meth
anesulfonate) to eliminate behavioural differences or simi
larities; they were offered to chickens dorsal side up ina shallow 
plastic dish. Each chicken was allowed 5 min to react to each 
salamander, and its response (characterized as: eaten, pecked 
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but not eaten, and not touched) was measured to the nearest 
second. 

The chickens in group I initially seized, but did not eat, 
the noxious model; rejection of models on sight, without 
contact, occurred after one to seven trials (x = 5). All the 
chickens in group I rejected all mimics after conditioning with 
efts (Table 1). Before conditioning with models the chickens 
in group II ate all mimics offered and seized, but did not 
eat, the first models presented; models were not touched 
after two to five trials (x= 3.3). After conditioning with ten 
efts, two chickens in group II rejected all mimics; one chicken 
ate all mimics (Table 1). The mean seizure times for the latter 
chicken were as follows: mimics before conditioning with 
models, 2.0 s; mimics after conditioning with models, 3.5 s; 
non-mimics, 1.3 s. When models were again offered to this 
chicken, one was pecked and five were not touched; when 
offered, mimics were again eaten. All non-mimics, Desmog
nathus, were eaten rapidly by all chickens, the mean seizure 

Table 1 Responses of Chickens to Model. Mimic and Non·mimic 
Salamanders 

. .. _-- -- - ~----. 

Non- Mimic before Mimic after 
mimic Model 

Group I 
conditioning conditioning 

Eaten 83 0 
Pecked, not eaten 0 13 

Not touched 0 26 42 

Group II 
Eaten 86 0 18 8* 
Pecked, not eaten 0 II 0 J 

Not touched 0 25 0 23 

* All eaten by one chicken. 

time ranging from 1.3 to 15.7 s for individual chickens in both 
groups. The mean seizure time for mimics eaten ranged from 
2.0 to 22.2 s for group II. Analysis of variance revealed no 
significant differences in seizure times. 

Statistically significant differences exist between number 
of mimics eaten after conditioning and number of non-mimics 
eaten during the same trials: group I, X2 (3 d.f.)=43.0, P < 
0.005 ; group II, X2(2 d.f.) = 24.0, P < 0.005. There was no 
difference between the number of mimics and non-mimics 
eaten before conditioning (X 2 = 0). We conclude that the pala
table mimic (P. r. schencki) derives a selective advantage over 
non-aposematically coloured salamanders due to their 
similarity in colour to the noxious model (N. v. viridescens), 
and that this relationship is clearly the result of Batesian 
mimicry. 
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