
South Western Journal of                                                                              Vol.2, No.1, 2011 
Horticulture, Biology and Environment                                                                        pp.65-73 
P-Issn: 2067- 9874, E-Issn: 2068-7958 
 

 
© South west J Hortic Biol Environ                                                                                Craiova, Romania 
http://anucraiova.3x.ro/swjhbe/index.html                                                                                            2011 

 
THE TROPHIC SPECTRUM ANALYSIS  

OF A Mesotriton alpestris (Laurentus 1768) POPULATION  
FROM VOINEASA LOCALITY, VALCEA COUNTY, ROMANIA 

 
Nicoleta DIMANCEA1,*,  Alfred-Stefan CICORT-LUCACIU2, 
Roxana FAZACAS2,  Raluca IANC2,  Alexandru BOROS2 

 
1. University of Oradea, Faculty of History, Geography and International Relations, 

Universităţii str.1, 410087 - Oradea, Romania. 
2. University of Oradea, Faculty of Sciences, Department of Biology; 

Universităţii str.1, 410087 - Oradea, Romania. 
*Corresponding author`s E-mail: nicoleta_dimancea@yahoo.com 

 
Abstract. A feeding study was performed on an equal number of Mesotri-
ton alpestris males and females, respectively 25 individuals of each sex, 
in April 2010. The newts focused on capturing a specific prey taxa, 
namely tadpoles, which are dominant in their feeding, being consumed by 
over 96% of the population and representing over 90% from the entire 
consumed preys. Thus, they consumed few prey categories, namely 6 
(worms, butterflies, trichoptera larvae, nematocera larvae, brahicera lar-
vae and tadpoles). There are no important differences between the sexes 
regarding the consumed preys. Beside these animal preys, their stomach 
contents also revealed the presence of vegetal parts, shed skin fragments 
and egg laying. All of the analysed individuals fed during the time of study. 
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INTRODUCTION 
 
Mesotriton alpestris (Laurentus 1768) occupies the mountain areas from 
Romania, being generally found from 500 m to 2000 m altitude (Fuhn 1960, 
Cogalniceanu et al. 2000), being only recently identified at much lower alti-
tudes, namely at 150 m (Covaciu-Marcov et al. 2009). As a result of its 
conservation status at both a national and international level, being re-
garded as a species that requires a strict protection (O.U.G. nr.57/2007), 
different measures should be implemented in order to help preserve these 
populations of alpine newts and their habitats. One method that follows this 
direction is represented by the feeding studies that can indicate the influ-
ence of the habitats’ modifications upon the amphibians (Anderson et 
al.1999) and the conditions that are present in the habitat. Such studies 
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have been performed upon the alpine newt (Covaciu-Marcov et al. 2003, 
2010, Kovács et al. 2010), but unfortunately in a much lower degree than 
regarding other newt species (Cicort-Lucaciu et al. 2005, 2007, Covaciu-
Marcov et al. 2010, David et al. 2008, Dobre et al. 2007, Ferenti et al. 
2008). Moreover, there are no feeding studies realised upon the alpine 
newt during the terrestrial phase, where the preys are totally different than 
in case of the aquatic one.  

In this context of insufficient data, we have proposed to investigate the 
feeding habits of the alpine newt. The altitude at which this population has 
been analysed is the highest one at which a feeding study has been per-
formed on this species in Romania. 
 
 
MATERIALS AND METHODS 
 
We analysed the feeding habits of 50 individuals of Mesotriton alpestris, respec-
tively 25 males and 25 females. Investigating an equal number of samples from 
both sexes is a very important aspect in the trophic spectrum study, especially with 
regards to the differences and similarities recorded between the two sexes. There-
fore, the results cannot be interpreted in a distorted manner that is in relation with 
the capturing of a different number of specimens from one of the sexes. 

The study took place in April 2010, when we analysed an aquatic habitat, as a 
result of the fact that the newts are found in the aquatic phase during this period. 
The habitat is represented by a puddle, situated at the limit of a coniferous forest, 
in a mountainous area, at about 850 m altitude, which is supplied by a spring. Pew-
ter surrounds the puddle, which has a small depth and a rocky substratum. It is po-
sitioned near Voineasa locality, in Valcea County.  

The newts that were present near the shore were captured by hand, while the 
ones situated in the middle of the pond were caught using a dredger. The stomach 
flushing was performed immediately after all of the individuals were captured, so as 
to avoid the digestion of the preys (Secor & Faulkner 2002). This non-invasive 
method allows the survival of the animals, being an important improvement in the 
ways in which feeding data can be prevailed without harming the individuals 
(Legler & Sullivan 1979, Sole et al 2005). Moreover, after the stomach contents 
were collected, the samples were released in their habitat, thus minimizing our im-
pact as much as possible. Afterwards, we stored the stomach contents in air tight 
test tubes, added a solution of formaldehyde for their preservation and determined 
the preys in the laboratory using the scientific literature (Crişan & Mureşan 1999, 
Crişan & Cupşa 1999, Radu & Radu, 1967). 

The data were statistically processed and several feeding parameters were 
analysed, namely the amount and frequency of the consumed preys, the feeding 
intensity, the feeding activity rate, the origin of the animal preys. These results 
were compared between the two sexes, in the case in which differences were re-
corded. 
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RESULTS AND CONCLUSIONS 
 
The feeding conditions from the habitat can be suggested by two parame-
ters, represented by the feeding activity rate (the percentage of individuals 
that recorded stomach contents) and the feeding intensity (maximum and 
average number of preys/individual) (Table 1). These data can indicate the 
presence or absence of good feeding conditions. In our case, both these 
parameters present high values. Thus, the feeding activity rate registered a 
value of 100%, all of the studied newts having fed prior to the capturing, 
while the feeding intensity also recorded high values due to the high con-
sumption of tadpoles. This taxon caused an increase in both the total num-
ber of consumed preys (401), the maximum number of consumed preys 
(33) and the average number of preys/individual (8.02). These values are 
quite high in comparison with the ones registered by other studies per-
formed on the same species in the same month (Covaciu-Marcov et al. 
2003, 2010). Despite the fact that an equal number of both males and fe-
males was captured, there are obvious differences regarding the feeding in-
tensity between the sexes. Thus, the females captured more preys, which 
influenced the average number of preys/individual and also the maximum 
number of preys was captured by a female. This fact is due to the con-
sumption in large numbers of tadpoles, which are an easy food source for 
the newts and especially for the females, which need to save their energy 
for the reproduction period. This higher consumption of preys has also 
been observed in the case of other females from a different population 
(Kovács et al. 2010). 

Although newts are carnivorous and generally consume animal prey, 
vegetal parts are frequently found in their stomach contents (Dobre et al. 
2007, Cicort-Lucaciu et al. 2007), being accidentally swallowed (Whitaker 
et al. 1977). These fragments register higher values in the case of the 
males, almost a half of the entire population presenting this element in their 
stomachs. The consumption of larvae (of Nematocera, Trichoptera) and of 
amphibian egglaying, which are fixed on various plants, encourages the 
accidental ingestion of some parts of the plants. Moreover, the high values 
of vegetal fragments are a direct indicator of the high feeding intensity. 

The high consumption of shed-skin can be sometimes associated with 
the lack of sufficient trophic resources from the habitat, which made the 
newts to choose an easy food source and not waste their epidermis 
(Weldon et al. 1993). However, this situation is not valid in this case, where 
the feeding activity rate and feeding intensity, connected with the abun-
dance of the tadpoles (revealed by the high values of the amount and fre-
quency of consumption with which they were consumed by the newts) sug-
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gest that shed-skin was only captured because of its accessibility in the 
habitat and not as a method of supplementing their diet. Thus, it is easier to 
ingest shed-skin in an aquatic habitat rather than in a terrestrial one, where 
the chances of finding one are lower, due to the larger surface of the habi-
tat. 

 
Table 1. Number of analysed individuals. Frequency of stomachs with vegetal, 
shed-skin and amphibian egglaying content. Maximum and average number of 
preys/individual; total number of preys. Number of empty stomachs. Prey origin. 

 

  Females Males Total 
Number of analysed individuals 25 25 50 
% vegetal remains 24 60 42 
% shed-skin 24 40 32 
% amphibian egglaying 88 40 64 
Maximum no. of preys 33 21 33 
Average no. of preys/individual 8.52 7.52 8.02 
Total no. of preys 213 188 401 
Number of empty stomachs 0 0 0 
% aquatic preys 99.06 98.94 99 
% terrestrial preys 0.94 1.06 1 

 
Amphibian egglaying have been constantly identified, especially during 

spring, in the stomach contents of both the alpine newt (Covaciu-Marcov et 
al. 2003, 2010, Kovács et al. 2010) and other newt species (Dobre et al. 
2007, Ferenti et al. 2008). In our case the study period coincides with the 
egglaying of the brown ranids, which were frequently captured by the ana-
lysed population. As a result, 88% of the female individuals consumed this 
prey type. It has been observed that in most of the cases the females are 
the ones that mainly consume egglaying and in high proportions. This pref-
erence of the females towards egglaying has several reasons. First of all, 
they are an easily obtained food source, not implying such a high effort as 
other preys might, and thus helping in maintaining their energy (this being 
very important in reproduction). Moreover, these also provide a high quan-
tity of nutriments (Denoël & Demars 2008). As a result, these factors sug-
gest the opportunistic feeding behaviour of newts in general, and especially 
of females, which prefer easily obtained preys (Denoël & Andreone 2003).  

The origin of the preys is also an important element in the feeding analy-
sis, being highly dependent of the habitat’s morphology and of the envi-
ronmental conditions. Moreover, one factor that mostly influences the prey 
origin is the phase in which the newts are found. As a result, if the feeding 
takes place during the reproduction period, the newts will mainly capture 
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aquatic preys (Dobre et al. 2007, Cicort-Lucaciu et al. 2007), this situation 
being also valid in our case, where 99% of the captured preys have aquatic 
origin. However, despite the fact that the origin of the newts is found in a di-
rect connection with the origin of most of the preys (aquatic phase – aquatic 
preys), there is also a small percentage of preys (1%) that come from the 
terrestrial medium (worms, butterflies, terrestrial fly larvae). This fact indi-
cates that, although the alpine newt is found in the aquatic phase, it can 
also hunt in the terrestrial medium, or capture preys from this environment 
that have accidentally reached the water surface. Studies have shown that 
newts can mostly rely on terrestrial resources mainly in negative cases, in 
which their aquatic habitat does not fulfil their ecological requirements, be-
ing anthropogenically affected and not representing a proper life-sustaining 
environment (Covaciu-Marcov et al. 2002). Moreover, in the smaller habi-
tats, where the invertebrate communities are reduced, the alpine newt also 
consumes a majority of terrestrial preys, even if it is found in the aquatic 
phase (Covaciu-Marcov et al. 2003). In other cases, newts supply their diet 
with terrestrial preys when the aquatic preys are insufficient (for example in 
the beginning of the aquatic period, when the temperature is lower) or when 
they are about to leave their aquatic phase, towards the end of the period 
(David et al. 2008). Regarding this ratio between the aquatic-terrestrial 
preys, there are no differences between the sexes, both of them capturing 
exactly 2 terrestrial preys. This homogenous consumption of terrestrial 
preys between the two sexes suggests one more the fact that the newts did 
not focus on capturing preys outside of the aquatic medium, this habitat be-
ing rich in preys. 

The few studies that have been performed on the feeding of the alpine 
newt, including this one, have all indicated that it consumes only inverte-
brate preys, with the exception of amphibian tadpoles (Covaciu-Marcov et 
al. 2003, 2010, Kovács et al. 2010). Therefore, despite its opportunistic 
feeding behaviour, hunting without any preference for a specific prey type, 
it has not been recorded to have consumed vertebrate preys. On the other 
hand, the crested newt, Triturus cristatus, has been found to have con-
sumed on several occasions vertebrate preys, namely another newt spe-
cies, Lissotriton vulgaris (Ferenti et al. 2008, Cicort-Lucaciu et al. 2005, 
Covaciu-Marcov et al. 2001). The factor that decides the presence or ab-
sence of vertebrate preys (in favourable conditions) is the size of the newt, 
namely if the respective newt is large enough to swallow this prey type. 
Therefore, the fact that the crested newt is the largest newt species from 
Romania (Cogălniceanu et al. 2000) enables it to capture smaller newt 
species, whereas the alpine newt cannot. 
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If 99% of the total invertebrate preys is represented by aquatic ones, 
then the most important one has to be part of this group. As a result, the 
tadpoles are the ones that registered the highest values concerning the 
amount and the frequency of occurrence in case of both sexes. 96% of 
both sexes consumed tadpoles, while this prey category represented over 
90% of the entire consumed preys (Table 2). The fact that the differences 
between the sexes are very small regarding this taxon indicates that the 
tadpoles of the brown ranids were very abundant in the habitat, being con-
sumed in high numbers. The maximum number of tadpoles was consumed 
by a female that captured 32 tadpoles, while one male managed to capture 
21 tadpoles. As a result of their opportunistic behaviour, the alpine newts 
highly captured this prey source because of its availability in the habitat, 
low mobility (due to the cold temperature from April) and proper eating-size. 
 

Table 2. The amount and frequency of occurrence of the consumed preys 
(A% - amount; F% - frequency; F – female, M – male, T – total; L.-larvae). 

 
 

F M T Prey taxa A% F% A% F% A% F% 
Lumbricidae 0.94 8 - - 0.50 4 
Lepidoptera - - 0.53 4 0.25 2 
Trichoptera (L.) 2.35 16 2.66 16 2.49 16 
Diptera - Nematocera (L.) 1.88 16 5.85 28 3.74 22 
Diptera - Brahicera (L.) - - 0.53 4 0.25 2 
Tadpole 94.84 96 90.43 96 92.77 96 

 
The Trichoptera larvae, consumed in similar amounts by the two sexes, 

indicate that the alpine newt hunts at the substratum. Other alpine newt 
populations captured these larvae in larger amounts, being consumed by a 
higher number of individuals (Covaciu-Marcov et al. 2010). The other prey 
taxa (worms, butterflies and Brahicera larvae) were accidentally consumed, 
registering both very low amount and frequency values, being captured by 
maximum 2 individuals. The Nematocera larvae were consumed by more 
samples, being a nutritious food resource, due to its high lipid content 
(Brooks et al. 1996). This taxon is an important one in the feeding of the al-
pine newt, being consumed by other populations in high amounts, espe-
cially towards the beginning of the warm season (Kovács et al. 2010). As a 
result, 97% of the analysed individuals captured Nematocera larvae at the 
end of May (Covaciu-Marcov et al. 2003). However, in our case the values 
could not have been as high as the previous ones, as the pond was abun-
dant in tadpoles and the temperature was not suitable for a high presence 
of Nematocera larvae.  
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CONCLUSIONS 
 

We analysed the trophic spectrum of 50 Mesotriton alpestris individuals, 
identifying vegetal fragments, shed-skin parts, amphibian egglaying and 6 
animal prey taxa. Both the feeding intensity, feeding activity rate and vege-
tal consumption indicate the presence of optimum feeding conditions in the 
aquatic habitat, resulting in the fact that the newts did not have to leave the 
aquatic medium. Therefore, 99% of the captured preys had aquatic origin.  

The contents of the trophic spectrum have indicated that the alpine 
newts are opportunistic predators that take advantage of the additional food 
resources, in our case represented by the amphibian egglaying, which rep-
resent a quantitatively rich prey category and are consumed with low en-
ergy costs. As a result, over a half of the total population preferred to obtain 
high nutritional values with minimum effort, through the consumption of 
brown ranid eggs.  

Concerning the most important prey taxa from the diet of the alpine 
newts, both as abundance and frequency, tadpoles were the most abun-
dant preys in the habitat, being the dominant prey category with over 90% 
amount and frequency values. The other prey taxa registered low values 
concerning both the amount and frequency of consumption. 

As a result, the composition of the newts’ diet is influenced by prey size, 
mobility, prey availability and abundance.  
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