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Abstract. Mesotriton alpestris population from Poic area fed on preys belonging to 15 taxa. The highest values of 
percentage abundance and frequency of occurence were recorded for brachyceran and nematoceran (Diptera) 
larvae. Besides animal preys, the alpine newts fed on plant debris, inorganic elements, spawns, and shed skin. 
Compared to males, feeding was more intense in case of females. Newts from Poic habitat had an optimal 
environment for feeding, this is at least in the period taken into study. 
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Introduction  
 
In Romania, Mesotriton alpestris is a mountain species. It 
is also known from the past as mountain newt, due to 
the fact that it is found only at altitudes above 500m, or 
even 700m (Fuhn 1960, Cogălniceanu et al. 2000). How-
ever, recently this species was identifed in regions limi-
trophe to the Western Carpathians, at altitudes as low as 
150m (Covaciu-Marcov et al. 2009). These findings point 
towards the isolation of populations in the Western 
Carpathians, which would represent another evolution-
ary unit than the rest of Romania’s newt populations. 
From this regard, M. alpestris populations habitting 
these regions became particularly important (Covaciu-
Marcov et al. 2009). Under the Romanian law of conser-
vation (O.U.G 57/2007) mountain newts are considered 
to be a species of national interest. In spite of this, there 
are very few studies on the biology and ecology of M. 
alpestris compared to the other newt species from Roma-
nia. Only two previous studies focus on the mountain 
newts’ diet in Romania (Covaciu-Marcov et al. 2003, 
2010a). Feeding studies are extremely important, this 
kind of data being necessary to understand the ecology 
of species (Hodar 1997). 

In this context, we focused on investigating the feed-
ing and food composition of a M. alpestris population 
from Sălaj County, with this being the first study of its 
kind in this region. 
 
 
Materials and methods 
 
The study was conducted on the 13th of May, 2009. We ana-
lyzed the stomach contents of 29 mountains newts. The habitat 

of newts is represented by a ponding area derived from a 
permanent stream, located in the south-eastern region of the 
Meseş Mountain, in the vicinity of Măgura Priei peak, near Poic 
locality. The newts inhabitted especially two wider sectors 
resulted through the accumulation of water in the trails left by 
forestry machines, with diameter of approximately 2.5m2. The 
water’s depth is at the most 50cm, and its substrate is silted. 
This habitat is located at an altitude of about 615m, the region 
being covered by compact beech forests. We observed the 
newts from the side through the water’s transparency, and cap-
tured them using round nets fixed on 2m long, metal handles. 

The captured newts were placed in buckets filled with 
water, and they were released back in their habitat immediate-
ly after having the stomach content sampled. The samples were 
collected using the stomachal wash method (Solé et al. 2005). 
We used small size sampling tubes for the probes due to the 
small size of mountain newts. Stomach contents were collected 
in sealed test tubes, preserved with formalin, and subsequently 
analyzed in the laboratory using a binocular magnifier. 
 
 
Results 
 
All of the 29 examined newt individuals had stomach 
contents, in which we identified vegetal frangments, 
inorganic elements, amphibian eggs, newt shed skin, 
and preys belonging to 15 taxa. We noted that the 
number of prey taxa, number of preys, the highest and 
the avarage number of preys / newt had higher values 
in case of females (Table 1). All parameters showed 
differences between male and female. Although terres-
trial preys have relatively high values of consumption 
share (15.35% of the total preys), aquatic invertebrates 
were the most abundant preys. 

Considering the whole population,  and also, in case  
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of both male and female individuals, Diptera Nemato-
cera larvae had the highest percentage abundance of 
all preys. The second highest share value was recorded 
for Diptera Brachycera larvae (Table 2). These two prey 
taxa represent more than 83% from the total preys of 
females, and over 74% from the preys of males. Besides 
these two taxa, other preys with significant share were 
observed only in case of male individuals. With regard 
to the frequency of consumption, the same two prey 
taxa present the highest values. However, there is a 
difference in the ranking of these two taxa. For instance, 
Brachycera larvae rank second from the percentage ab-
undance point of view, while considering the frequency 
of consumption, they rank first on the list of prey taxa. 
Moreover, we recorded higher frequency values in case 
of other prey taxa (Table 2). 
 
 

Table 1. Diferences recorded for parameters of the trophic 
spectrum betwen the two sexes, based on gender and 
total number of newts. 

 

 Females Males Total 

Number of individuals 16 13 29 
    

% of vegetal remains 81.25 53.84 68.96 

% of inorganic elements  - 15.38 6.89 

% of amphibian eggs 68.75 46.15 58.62 

% of shed skin 12.5 30.76 20.68 
    

Number of prey taxa 12 10 15 

Number of preys 136 66 202 
    

Maximum number of 
preys / individuals 

35 11 35 

Avarage number of 
preys / individuals 

8.5 5.07 6.95 

    

% of aquatic preys 86.02 81.81 84.65 

% of terrestrial preys 13.97 18.18 15.34 

 
 
 
Discussions 
 
Previous studies describe the feeding of mountain 
newts to be less intense during their aquatic phase, com-
pared to other newt species from Romania (Covaciu-
Marcov et al. 2003, 2010a). This fact does not seem to 
apply to the Poic population, where we recorded high 
values for the intensity of feeding considering both the 
populational level, and also, females and males. There 
are reports about newt populations in which 25% of the 
individuals had no somach contents (Covaciu-Marcov et 
al. 2003). However, all individuals captured in our 

study had stomach contents. This clearly indicates that 
the newts were feeding in that period, although two of 
the female individuals fed exclusively on vegetal frag-
ments and amphibian eggs. Vegetal fragments were 
probably ingested accidentally by the newts, similar to 
other amphibian species (Gunzburger 1999, Mollov 
2008, Sas et al. 2009), since these have no nutritional 
value for most of the species. Amphibian eggs, on the 
other hand, even though not being actual prey animals 
and thus not the typical trophic choice for the some-
times top predator newts (Schabetsberger & Jersabek 
1995), represent an appropiate trophic resource. Amphi-
bian eggs have a high nutritional value, are easy to 
consume as trophic elements, and they are a readilly 
available, quantitatively important trophic (Covaciu-
Marcov et al. 2002). A high frequency for spawn con-
sumption is an indicator of the trophic opportunism of 
newts (Joly & Giacoma 1992, Denoël & Andreone 2003). 
Spawns are prefered because it requires low energy for 
capturing and ingestion, while providing a high quanti-
ty of nutriments  (Denoël & Demars 2008). Thus, exces-
sive feeding on amphibian eggs is not an indicative of a 
low level of feeding intensity for the Poic newt popula-
tion, but on the contrary, it suggests that newts prefer 
easily available trophic resources. We identified amphi-
bian eggs along with different animal prey taxa in most 
of the stomach contents. 

The higher intensity of feeding observed for the M. 
alpestris population from Poic area is a consequence of 
the period of the study, as well as a consequence of the 
particularities of this habitat. Newts were in their 
spawning season, or at the most, towards the end of it, 
so they were not yet preparing to leave the aquatic 
habitat. In case of this species, a low feeding intensity, 
correlated with the high frequency of lack of stomach 
contents, was observed at the begining and at the end of 
their aquatic phase (Covaciu-Marcov et al. 2010a). 
Feeding is intense at the peak time of the aquatic phase, 
which corresponds to the spawning period of newts 
(Covaciu-Marcov et al. 2010a). In the western regions of 
Romania, the spawning period for M. alpestris species 
occurs in mid–May (Cicort-Lucaciu – personal comuni-
cation). It is important to mention that, during our 
study, particularities of the habitat favored the normal 
ongoing life cycle of mountain newts, and hence 
resulted in increased feeding. The Poic habitat is a 
permanent one, with water being continuously provid-
ed by the stream. Consequently, the water level is not 
significantly reduced with the onset of the hot season, 
and thus newts are not forced to leave their aquatic 
habitat. This is added by the fact that this permanent 
habitat shelters the development of a high diversity of 
aquatic preys. Previous studies report low intensity 
feeding for this species in small size habitats with poor  
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Table 2.  Values for percentage abundance (A%) and frequency of occurence (f%) of prey taxa (L.- larvae). 
 

 Females Males Total 

 A % f % A % f % A % f % 

Oligocheta Lumbricidae 1.47 12.5 1.51 7.69 1.48 10.34 

Gastropoda 0.73 6.25 - - 0.49 3.44 

Pseudoscorpionida  - - 1.51 7.69 0.49 3.44 

Crustacean gamarids  - - 3.03 7.69 0.99 6.89 

Myriapoda Diplopoda 0.73 6.25 - - 0.49 3.44 

Ephemeroptera [L.] 2.2 18.75 3.03 7.69 2.47 13.79 

Ephemeroptera  0.73 6.25 - - 0.49 3.44 

Coleoptera 2.2 18.75 4.54 23.07 2.97 20.68 

Trichoptera [L.]  - - 1.51 7.69 0.49 3.44 

Lepidoptera [L.] 0.73 6.25 3.03 7.69 1.48 6.89 

Heteroptera  0.73 6.25 - - 0.49 3.44 

Homoptera Aphidinae 0.73 6.25 - - 0.49 3.44 

Diptera Nematocera [L.] 61.76 56.25 54.54 84.61 59.4 68.96 

Diptera Brachycera [L.]  22.05 62.5 19.69 61.53 21.28 62.06 

Diptera Brachycera 5.88 31.25 7.57 7.69 6.43 20.68 
 
 
 
parameters (Covaciu-Marcov et al. 2003), which pro-
bably dry up fast, and force the newts to leave the 
water. This would explain the high frequency of empty 
stomachs in these populations, even though it is during 
the spawning season of newts. 

The highest intensity of feeding was recorded for 
female individuals. Females fed on more preys, belong-
ing to a higher number of prey taxa, resulting in higher 
values for the average and maximum number of preys / 
individual. Males had lower values even for the fre-
quency of vegetal fragments consumption, as a con-
sequence of the accidental ingestion of vegetal fragmets 
along with the targetted prey (Whitaker et al. 1977). 
Males ingest a lower quantity of vegetal fragments as a 
result of a less intense feeding. 

The lower feeding intensity of males has to be 
correlated with the period of our study, which was 
during the spawning season of newts. Thus, males 
focused more on the reproductive process rather than 
feeding. There are previous reports about the fact that 
male newts feed less than females during their spwan-
ing season (Dobre et al. 2007). Moreover, laboratory 
tests describe males from other newt species in the 
spawning season as being more concerned with 
reproduction than with feeding (Ranta et al. 1987). On 
the other hand, females have higher energy require-
ments in this period, due to physiological processes 
related to formation and laying of eggs (Hasumi 1996). 
Accordingly, females from the Poic population have 
higher consumption frequency values for spawns than 
male individuals. The preferential consumption of these 

trophic elements in case of females was reported before 
(Miaud 1993). 

Although the overall feeding intensity of M. alpestris 
male individuals from the Poic population is lower 
compared to females, they still exceeded females in one 
of the trophic parameters. Males have a much higher, a 
more than double value for the frequency of shad skin 
consumption compared to females (Table 1). This does 
not argue against, but supports the idea of a less intense 
feeding of male individuals. Being involved in activities 
related to reproduction, males do not go after mobile 
preys, which are more costly to capture from both time 
and energy point of view. But because they still have to 
satisfy their trophic needs, males consume more exuviae 
whenever they have the chance to. Exuviae are probably 
identified by smell, just like spawns (Joly 1981), and 
their consumption does not require high energy expen-
diture, being thus a convenient element for M. alpestris 
males involved in activities related to reproduction. 

Prey taxa consumed by the mountain newts from 
Poic are generally similar to those consumed by other 
newt populations from permanent habitats (Covaciu-
Marcov et al. 2003, 2010a). The two taxa which rank first 
as consumption share and frequency, are reported to 
have significantly high values in other studies as well. 
Relevant differences are to be mentioned while compa-
ring with populations from small habitats, with reduced 
trophic components (Covaciu-Marcov et al. 2003). 
Certain prey taxa, like microcrustaceans, tadpoles, shell-
fishes are not present as trophic components for the M. 
alpestris population from Poic. The absence of micro-
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crustaceans can be explained by the localization of the 
habitat at a higher altitude, in a shaded area with colder 
climate, where it is more difficult for these small prey 
animals to develop. Tadpoles are extremely important 
quantitative trophic resources for other populations 
(Covaciu-Marcov et al. 2003, 2010a). However, none of 
the newts from Poic fed on tadpoles, due to the lack of 
tadpoles in this habitat during the study period. 
Fruthermore, shellfishes were identified in the stomach 
contents of individuals from much larger and deeper 
habitats than the one from Poic (Covaciu-Marcov et al. 
2010a). 

In case of both females and males, the highest values 
of consumption share were recorded for aquatic prey 
taxa. The values are very close, indicating the use of the 
same hunting territory by females and males, and more 
so, indicating the uniformity of trophic resources 
available to newts. Similar to previous studies, some 
terrestrial prey taxa were present as well besides the 
predominant aquatic preys, enev though with lower 
consumption shares (Covaciu-Marcov et al. 2003, 2010a). 
The explanation for the presence of terrestrial taxa in the 
newts stomach contents would be that these preys reach 
accidentaly in the aquatic habitat, M. alpestris adults 
hunting specially for this kind of preys (Denoël & Joly 
2001). This is indeed possible in the case of mayflie 
adults, or aphids, but it is difficult to accept in the case 
of pseudoscorpions. A similar situation was recorded in 
the case of another newts species from Romania (Cova-
ciu-Marcov et al. 2010b). Thus, we support the idea that 
newts leave the water and consume this kind of preys in 
the terrestrial environment (Cicort-Lucaciu et al. 2007, 
Covaciu-Marcov et al. 2010a,b). That certainly does not 
preclude consumption of terrestrial preys which reach 
accidentaly in the water. This is probably the case of 
flies captured by the newts at the surface of water, fact 
proven through laboratory tests (Denoël 2004). 
 
 
 
References 
 
Cicort-Lucaciu, A.Ş., Cupşa, D., Lazăr, V., Ferenţi, S., David, A. 

(2007): The feeding process of two newt species (Triturus sp.) 
from the northern part of Satu Mare district (Romania). Analele 
Universitatii din Craiova, Biologie, Horticultură, tehnologia 
Prelucrarii Produselor agricole, Ingineria Mediului 12: 271-276. 

Cogălniceanu, D., Aioanei, F., Bogdan, M. (2000): Amfibienii din 
România, Determinator. Editura Ars Docendi, Bucharest. [in 
Romanian] 

Covaciu-Marcov, S.D., Cupşa, D., Telcean, I.C., Cicort, A. (2002): 
Studiul spectrului trofic al unor populaţii de Triturus cristatus 
(Laurentus 1768) din zona Dealurilor Tăşadului (Jud. Bihor). 
Nymphaea, Folia Naturae Bihariae 29: 117-145. [in Romanian] 

Covaciu-Marcov, S.D., Cupşa, D., Cicort, A., Naghi, N., Vesea, L. 
(2003): Date despre spectrul trofic al unor populaţii de Triturus 
alpestris din zona Muntelui Şes (jud. Bihor, România). Oltenia, 

Studii şi Comunicări, Ştiinţele Naturii 19: 171-176. [in 
Romanian] 

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.Ş., Sas, I., Ilieş, D.C., Josan, 
I. (2009): Explaining the presence of low altitude Mesotriton 
alpestris (Laurenti, 1768) populations from the Apuseni 
Mountains, Western Romania – a possible zoogeographical 
scenario. North-Western Journal of Zoology 5: 406-419. 

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.Ş., Mitrea, I., Sas, I., Căuş, 
A.V., Cupşa, D. (2010a): Feeding of three syntopic newt specieis 
(Triturus cristatus, Mesotriton alpestris and Lissotriton vulgaris) 
from Western Romania. North-Western Journal of Zoology 6: 
95-108. 

Covaciu-Marcov, SD., Cicort-Lucaciu, AŞ., Sas, I., Cupşa, D., 
Kovacs, E.H., Ferenţi, S. (2010): Food composition of some low 
altitude Lissotrion montandoni (Amphibia, Caudata) populations 
from North-Western Romania. Archives of Biological Sciences, 
Belgrade 62: 479-488. 

Denoël, M. (2004): Feeding Performance in Heterochronic Alpine 
Newts is Consistent with Trophic Niche and Maintenance of 
Polymorphism. Ethology 110: 127-136. 

Denoël, M., Joly, P. (2001): Adaptative significance of facultative 
paedomorphosis in Triturus alpestris (Amphibia, Caudata): 
resource partitioning in an Alpine lake. Freshwater Biology 46: 
1387-1485. 

Denoël, M., Andreone, F. (2003): Trophic habits and aquatic 
microhabitat use in gilled immature, paedomorphic and 
metamorphic Alpine newt Triturus alpestris apuanus in a pond 
in central Italy. Belgian Journal of Zoology 133(2): 95-102. 

Denoël, M., Demars, B. (2008): Benefits of heterospecific oophagy in 
a top predator. Acta Oecologica 34: 74-79. 

Dobre, F., Bucur, D.M., Mihuţ, R., Birceanu, M., Gale, O. (2007): 
Date asupra compoziţiei hranei a unei populaţii de Triturus 
cristatus (Laur. 1768) din Parcul Naţional “Defileul Jiulul”, 
România. Biharean Biologist 1: 23-28. 

Fuhn, I. (1960): Amphibia. “Fauna R.P.R.”, vol. XIV, fasc. I,. Editura 
Academiei R.P.R., Bucharest. [in Romanian] 

Gunzburger, M.S. (1999): Diet of the Red Hills Salamander 
Phaeognathus hubrichti. Copeia 2: 523-525. 

Hasumi, M. (1996): Seasonal fluctuations of female reproductive 
organs in the salamander Hynobius nigrescens. Herpetologica 
52: 598-605. 

Hodar, J.A. (1997): The use of regression equations for the 
estimation of prey length and biomass in diet studies of 
insectivore Vertebrates. Miscellania Zoologica 20: 1-10.  

Joly, P. (1981): Le comportament prédateur du triton alpestre 
(Triturus alpestris). I Etude desriptive. Biology of Behaviour 6: 
339-355. 

Joly, P., Giacoma, C., (1992): Limitation of similarity and feeding 
habits in three syntopic species of newts (Triturus, Amphibia). 
Ecography 15: 401-411. 

Miaud, C. (1993): Predation of newt eggs (Triturus alpestris and T. 
helveticus) – Identification of predators and protective role of 
oviposition Behavior. Journal of Zoology 231: 575-582. 

Mollov, I.A. (2008): Sex Based Differences in the Trophic Niche of 
Pelophylax ridibundus (Pallas, 1771) (Amphibia: Anura) from 
Bulgaria. Acta Zoologica Bulgarica 60: 277-284. 

Ranta, E., Tossem S.F., Leikola, N. (1987): Female-male activity and 
zooplankton foraging by the smooth newt (Triturus vulgaris). 
Annales Zoologici Fennici 24: 79-88. 

Sas, I., Covaciu-Marcov, S.D., Strugariu, A., David, A., Ilea, C., 
(2009): Food Habit of Rana (Pelophylax) kl. esculenta Females in a 
New Recorded E-System Population from a Forested Habitat in 
North-Western Romania. Turkish Journal of Zoology 33: 1-5. 

Solé, M., Beckmann, O., Pelz, B., Kwet, A., Engels. W. (2005): 
Stomach-flushing for diet analysis in anurans: an improved 



Trophic spectrum of a Mesotriton alpestris population from Romania 

 
 

Biharean Biol. 4, 2010 

137 

protocol evaluated in a case study in Araucaria forests, southern 
Brazil. Studies on Neotropical Fauna and Environment 40: 23-
28. 

Schabetsberger, R., Jersabek, C.D. (1995): Alpine newts (Triturus 
alpestris) as top predators in a high-atitude karst lake: daily 
food consumption and impact on the copepod Arctodiaptomus 
alpinus. Freshwater Biology 33: 47-61.  

Whitaker, J., Rubin, O.D., Munsee, J.R. (1977): Observation on food 
habits of four species of spadefoot toads, genus Scaphiopus. 
Herpetologica 33: 468-475. 

***** OUG nr. 27 / 2007 privind regimul ariilor naturale protejate, 
conservarea habitatelor naturale, a florei şi faunei sălbatice. [in 
Romanian] 

 
 
 

Submitted: 27 May 2010 
/ Accepted: 14 August 2010 

 
Published Online: 16 August 2010 

 
 


