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Abstract. The food composition of the Ichthyosaura alpestris populations from Nadrag,
Poiana Rusca Mountains confirms that this species generally has a less intense
feeding in the aquatic period. Although the differences between the two study
periods and between the two sexes weren't significant, the feeding was clearly more
reduced in the second study period, as well as in the case of the males. A large
number of newts presented stomach contents with no animal preys (only shad skin,
spawn, vegetal remains), especially in the second period. The poorer feeding from
the end of April is a consequence of the fact that during this period the newts were
already getting ready to leave the aquatic environment, the number of individuals in
water being lower than in the end of March. This result seems to be more important
than the composition of their diet, which is similar to that of other populations
previously studied from Romania. If these differences were confirmed and they are
not a result of some special conditions of the year 2011, this would mean that the I.
alpestris populations from Poiana Rusca Mountains have their aquatic phase offset by
one month ahead of the populations from the Apuseni Mountains, fact that would
confirm their distinct status.
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INTRODUCTION

Following previous studies conducted in Romania, referring to the feeding of
newts in the aquatic phase, it has been observed that Ichthyosaura (Mesotriton)
alpestris feeds less than other newt species (Covaciu-Marcov et al. 2010a). However,
these conclusions are not completely argued, because the studies that were made
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on the food composition of these species were realized on a small number of
populations, out of which the majority were situated in the Apuseni Mountains
(Covaciu-Marcov et al. 2003, 2010a, Kovacs et al. 2010a) and one in the Southern
Carpathians (Dimanca et al. 2011). Therefore the relevance of these results can be
only local, because as a result of more recent studies, the populations of 1. alpestris
from the Apuseni Mountains are isolated from other comparable groups (Covaciu-
Marcov et al. 2009). This fact limits the value of the conclusions formulated on the
basis of the populations from the Apuseni Mountains to a general character,
because the species is well represented in all the mountain regions of Romania (see
in: Fuhn 1960, Cogalniceanu et al. 2000, Ghira et al. 2002, Iftimie 2005). Recently
new populations of these species were identified at low altitudes in the Poiana
Rusca Mountains, in the south-western area of Romania (Covaciu-Marcov et al.
2010b). These are isolated from those in the Apuseni Mountains, as in Romania it
seems that there are more groups of populations situated at low altitudes and more
groups situated at normal altitude, apparently isolated from one-another (Covaciu-
Marcov et al. 2010b). Therefore, it's possible that the results from the Apuseni
Mountains do not represent a general rule, but only an exception specific to some
populations from low altitudes. Accordingly, we decided to study the feeding of a
population of I. alpestris from the Poiana Rusca Mountains, a mountain in western
Romania isolated from the Apuseni Mountains, where these kinds of studies
weren’'t made before. Our study had three objectives: 1. establishing the food
composition of the I. alpestris population from Nadrag, 2. confirm the low feeding
rate of these species in comparison with other newt species, 3. establishing the
differences between the feeding of other populations from Romania.

MATERIALS AND METHODS

The alpine newt’s habitat (Fig.1, 2) is found in the Poiana Rusca Mountains, in the
vicinity of the town Nadrag, at an altitude of only 340 m, in the western part of this
massif, where the presence of I. aplestris populations at low altitudes was registered
(Covaciu-Marcov et al. 2010b). The habitat is a swamp region formed by a torrent
fueled by rain and a very small stream. This area is separated from a nearby river by a
forest road. The slopes that are bordering de area are steep, covered by beech forests,
with damp alder near the river. The depth of the water is very low, not going over 30
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Figure 1. Aspect of the studied habitat.
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Figure 2. I. alpestris individual from the studied habitat.

cm, except for one 2 m? area, where the water reaches 0.5 m. The substrate of the basin
has a lot of dead leafs and mud, which reaches at some points 30 cm in thickness. On
the banks there is a lot of clubrush and in the water a lot of duckweed. The
anthropogenic impact is low, only trucks transporting wood pass by the road, the effect
of the locality is minimal.

The study was conducted in the spring of 2011, in the months of March and April.
The total number of analyzed alpine newts was 100, 50 at the end of March and 50 in
the beginning of April (Table 1). Initially we were set to analyze the feeding of the
populations for as long as possible, drawing samples every 3 weeks. To cover a longer
period we started the study in March, as in the Apuseni Mountains, the alpine newt
populations are still present in the water in the middle of May (Covaciu-Marcov et al.
2010a, Kovacs et al. 2010a, Cicort-Lucaciu et al. 2011a). However, at Nadrag, on our 3rd
sampling, the habitat had only 2 I. aplestris individuals, a male and a female. Therefore,
the study intended for 4 - 5 periods was stopped only after 2 samplings.
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Table 1. The number of studied newts.
(M- males, F- females, T- total)

25.111.2011 13.1V.2011
M F T M F T
No. of studied newts 25 25 50 25 25 50

The newts were captured with nets fitted on long metallic handles, used usually
from the banks because of the thick mud. After capturing, the newts were stored in
buckets with water. Because we initially wanted to study also the dynamic of the
population, at every field trip we captured all the alpine newts from the habitat, using
the method of elimination of the individuals from the population (Cogalniceanu 1997).
However, for feeding study we used only 50 newts at every outing (25 males and 25
females).

The stomach contents were taken with the stomach wash method (Sole et al. 2005),
stocked in test tubes and analyzed later in the laboratory. After collecting the samples,
all the newts were freed into their habitat. After the determination of the samples in the
laboratory, the data was processed statistically, calculating the percentage and
consumption frequencies of different stomach contents. We established the
environment of origin (aquatic or terrestrial) and the maximal and medium number of
preys per individual. The food diversity was estimated with the Shannon-Wiener
(1949) diversity index (H). The overlapping of the tropic niches was calculated using
the Pianka index (Q) (Pianka 1973), and the significance of the differences between the two
sexes was calculated with the Mann-Whitney test and the Kruskall-Wallis test (Zar 1999).
The significance between the two periods was calculated with the Chi2 test (Zar 1999),
starting from the premises that the consumption frequency from the second period
should be similar with the one from the first period.

RESULTS AND DISCUSSIONS

The food composition of the I. alpestris population from Nadrag is mainly similar
to that of other populations from Romania (Covaciu-Marcov et al. 2003, 2010a,
Kovacs et al. 2010a, Dimancea et al. 2011), or even to that of other species of newts
(eg: Cicort-Lucaciu et al. 2007). Therefore, the components identified in the

stomachs of the analyzed newts are the following: animal preys, vegetal fragments,
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shad skin fragments, amphibian spawn and inorganic elements (Table 2). The
alpine newts from Nadrag have consumed 200 animal preys, belonging to 19 prey
taxa. Aparently this number is higher than the one registered in other cases
(Kovacs et al. 2010a). The situation is only partially real, because the current study
includes 2 periods, in which, if they are separately analyzed the number of prey
taxa is lower than in the previous study (14 and 11 taxa, respectively). In other
cases also, the number of prey taxa consumed by I alpestris was reduced, but
showing seasonal variations (Covaciu-Marcov et al. 2003), the highest values being
registered in the middle of the aquatic period, in the spawning period (Covaciu-
Marcov et al. 2003, 2010a, Kovacs et al. 2010a).

Table 2. The frequency of occurrence of empty stomachs,
the stomachs with animal content, vegetal fragments, shed-skin,
amphibian eggs and mineral parts.

(M- males, F- females, T- total)

25.111.2011 13.I1V.2011
M F T M F T

% of empty stomachs - - - | 16.00 - 8.00
% with Animal content 60.00 72.00 66.00 | 32.00 64.00 48.00
% with non-Animal content 40.00 28.00 34.00 | 52.00 32.00 42.00
% with Vegetal fragments 48.00 64.00 56.00 | 60.00 76.00 68.00
% with Shed-skin 64.00 48.00 56.00 | 40.00 48.00 44.00
% with Amphibian eggs - - -| 4.00 20.00 12.00
% with Mineral parts 8.00 8.00 8.00 - 400 200

% exclusive with non feeding parts 400 4.00 4.00| 16.00 8.00 12.00

(vegetal fragments)
% exclusive with non-animal feeding 36.00 24.00 30.00 | 36.00 24.00 30.00
parts (shed-skin and/or amphibian
eggs)

% exclusive with non-animal feeding 36.00 24.00 30.00 | 36.00 8.00 22.00
parts (shed-skin)
% exclusive with non-animal feeding - - - - 800 4.00
parts (amphibian eggs)
% exclusive with non-animal feeding - - - - 800 4.00

parts (shed-skin and amphibian eggs)
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The diet of the population from Nadrag shows a difference from other newt
populations. Thus, at least in the second period, the high frequency of stomach
contents that don’t contain animal preys, but only vegetal fragments, shad skin or
amphibians spawn is striking (Table 2). Even if normally the amphibians present
this type of stomach contents (eg: Sas et al. 2007, Yu et al. 2009, Lima et al. 2010,
Cicek 2011), they appear alongside animal preys. Also, in other cases these non
animal contents have higher frequencies at the beginning of the activity, due to the
unfavorable weather conditions (Covaciu-Marcov et al. 2003). At Nadrag the
situation is exactly the opposite; the frequencies are higher in the second period.
The higher frequency of the non animal contents indicate firstly the poor feeding of
the species, and secondly it could be an indicator of the trophic opportunism of the
species, which is useful in a small habitat as the one in Nadrag. Therefore, the shad
skins and the spawn can represent important trophic elements in the absence of
other prey (Kovacs et al. 2010b). We can consider that the high frequency of non
animal contents is a mechanism used by newts to compensate the poor offer of
edible elements of the habitat that requires no effort to capture. The situation is
different in the case of vegetable fragments, which are not considered actual
trophic elements, and are usually consumed by accident (eg: Kovacs et al. 2007,
Mollov 2008, Mollov et al. 2010, Sas et al. 2009).

The frequency of consumption of non animal contents is different in the two
periods (Table 2). For example, spawn were consumed only in the second period.
Also in other cases the consumption of spawn is seasonally different depending on
their presence in the habitat, but when they are present they are heavily
consummated (e.g. Covaciu-Marcov et al. 2002, 2010a, Denoél & Demars 2008).
Also, at Nadrag, in the second period the spawn have a high consumption rate.
Their absence in the first period is a consequence of the absence in the habitat. In
the second period even the spawn of their own species is present. Tadpoles were
consumed in a large number in the second period, too, due to their presence in the
habitat. However, the percentage and the frequency of consumption of the
tadpoles are far from reaching the values registered in other cases (Dimancea et al.
2011), or species (Kovécs et al. 2010b). The other stomach contents were consumed
in both periods, but had different values between them (Table 2).

Both the maximum and average numbers of preys / individual were lower in
the second period of study (Table 3). However, the maximum number of preys /
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individual had higher values in the last period. This fact is an accident caused by a

female that ingested a lot of tadpoles.

Table 3. The number of animal preys, the maximum and average number of

animal preys / individual, the percentage abundance of aquatic and terrestrial preys.
(M- males, F- females, T- total)

25.111.2011 13.IV.2011
M F T M F T
No. of animal preys 34 82 116 14 70 84
% of aquatic preys 9706 8415 8793 | 9286 9429 94.05
% of terrestrial preys 294 1590 121 7.14 5.71 5.95
Maximum no. of preys / individual 8 24 24 5 31 31
Average no. of preys / individual 1.36 3.28 2.32 0.56 2.8 1.68
2
18 1 18217 1.7562
: 1.6789 1.6731 1.6577
1.6
1.4099
1.4
1.2
1
0.8
0.6
0.4
0.2
0
M F T M F T
25.111.2011 13.Iv.2011
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In both periods and for both sexes, the highest percentage is registered by the

aquatic preys. This fact is almost general for newts during their aquatic period (eg:
Cicort-Lucaciu et al. 2009, David et al. 2009a, Covaciu-Marcov et al. 2010a, c).
However, as in other cases (e.g. Kuzmin 1990, Kovacs et al. 2010a), at Nadrag the
alpine newts have consumed also terrestrial preys. From these terrestrial preys,
some groups, like terrestrial snails, are tied to the moist areas neighboring the
habitat. Others, like ants and spiders are not necessarily linked to the wet areas.
Probably at Nadrag the small aquatic habitat, with shallow water, has facilitated
the newts” access to the terrestrial prey. In the same time, the biotopes like this,
with small water puddles, allow the forms related to wet areas to reach the vicinity
of the newts’ habitat.
From the 19 prey taxa, only 3 were constantly consumed, by both sexes in both
periods, namely the gastropods, bivalves and the Plecoptera larvae. The other taxa
appear either at one of the sexes, either in only one period of the study (Tables 4
and 5). The majority of prey taxa have registered low consumption percentages
and frequencies. The exceptions are the 3 taxa that were consumed constantly and
with them the tadpoles consumed in the second period. Although there are big
differences between the percentages of prey taxa, in both periods, the bivalves
occupy an important place, followed by the Plecoptera larvae and in the second
period, by the tadpoles. As for frequency, the Plecoptera larvae, the gastropods
and the bivalves occupy the important positions. Therefore, even if in the second
period the tadpoles registered a higher percentage, their frequency is reduced.
Probably the tadpoles have occupied certain areas of the habitat, being
encountered by few newts. Some differences were signaled between the percentage
and frequency of consumption of tadpoles both in the case of newts (Kovacs et al.
2010b) and other amphibians (Cicort-Lucaciu et al. 2011b). Also, there is an I.
alpestris population in which all individuals have consumed tadpoles (Dimancea et
al. 2011).

A novelty in I alpestris’s diet, from our knowledge, is the consumption of
Salamandra salamandra larvae. The salamander larvae are abundant in the habitat,
but probably because of the relatively large dimensions they are harder to capture
and swallow. Probably the small habitat has facilitated the contact between the
salamander larvae and the alpine newts, but the size of the larvae managed to limit
their consumption, the newts selecting preys according to their size (Fasola &
Canova 1992). There were previously documented cases in which I. alpestris have
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consumed Urodela larvae (Covaciu-Marcov et al. 2010a). The crested newts, a
bigger species, have also consumed urodele larvae (Cicort-Lucaciu et al. 2005a,
Covaciu-Marcov et al. 2010a), common newts (Cicort-Lucaciu et al. 2005a, b), or
even fish corpses (Iftimie & Iftimie 2011).

Table 4. The percentage abundance of animal preys
(M- males, F- females, T- total, 1.- larvae, ter.- terrestrial)

25.111.2011 13.1V.2011
M F T M F T
Mollusca - Gasteropoda [snails] 8.82 17.07 14.66 | 2143 17.14 17.86
Mollusca - Gasteropoda [snails] [ter.] - 854 6.03 - - -
Mollusca - Gasteropoda [slugs] 2.94 - 086 - - -
Mollusca - Bivalvia 294 20.73 1552 | 2857 2429 25.00
Crustacea - Copepoda 23.53 - 690 - - -
Crustacea - Isopoda [ter.] - 732 517 | 714 - 119
Crustacea - Amphipoda - 366 259 - - -
Arachnida - Araneae - 122 086 - - -
Coleoptera - Dytiscidae [1.] - 122 086 - - -
Coleoptera [1.] [ter.] - - - - 143 119
Coleoptera - undet. [ter.] - - - - 429 357
Plecoptera [1.] 5294 39.02 4310|2143 571 833
Plecoptera [ter.] - - - - 571 476
Trichoptera [1.] - 122 086 - 143 119
Dipetra - Nematocera [1.] 2.94 - 086 - - -
Diptera - Brahicera [1.] 2.94 - 08| 7.14 - 119
Hymenoptera - Formicidae [ter.] 2.94 - 086 - - -
Urodela [1.] - - - - 143 119
Anura [1.] - - - | 1429 3857 3452

The overlapping of trophic niches differs a lot between the two sexes and
periods (Table 6). Between the totals of the two periods the value of the Pianka
index is 0,446, which is smaller than in the cases of other newt species (Cicort-
Lucaciu et al. 2009). The trophic niches are overlapping between the two sexes
more in the same period, than between the same sexes in the two periods. In terms
of the differences between the two sexes and the two periods, they aren’t at all
significant (Table 7). The differences are not significant both in the analysis of
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animal origin stomach contents, and in the analysis of all content categories. The
significant differences appear only in the case of the Chi2 test, when the null
hypothesis was that in the two periods the frequency of trophic elements was the
same (Table 8). The fact was expectable, since the seasonal variations are a general
phenomenon for the food composition of amphibians (eg: Dasgupta 1996, Covaciu-
Marcov et al. 2005, Kovacs et al. 2007, Yu et al. 2009).

Table 5. The frequency of occurrence of animal preys
(M- males, F- females, T- total, L.- larvae, ter.- terrestrial)

25.111.2011 13.1v.2011
M F T M F T
Mollusca - Gasteropoda [snails] 12.00 20.00 16.00 | 8.00 12.00 10.00
Mollusca - Gasteropoda [snails] [ter.] - 800 4.00 - - -
Mollusca - Gasteropoda [slugs] 4.00 - 200 - - -
Mollusca - Bivalvia 400 16.00 10.00 | 12.00 20.00 16.00
Crustacea - Copepoda 8.00 - 400 - - -
Crustacea - Isopoda [ter.] - 800 4.00| 4.00 - 200
Crustacea - Amphipoda - 800 4.00 - - -
Arachnida - Araneae - 400 200 - - -
Coleoptera - Dytiscidae [1.] - 400 200 - - -
Coleoptera [1.] [ter.] - - - - 400 200
Coleoptera - undet. [ter.] - - - - 12,00 6.00
Plecoptera [1.] 40.00 48.00 44.00 | 8.00 16.00 12.00
Plecoptera [ter.] - - - - 16.00 8.00
Trichoptera [1.] - 400 200 - 400 200
Dipetra - Nematocera [1.] 4.00 - 200 - - -
Diptera - Brahicera [1.] 4.00 - 200| 4.00 - 200
Hymenoptera - Formicidae [ter.] 4.00 - 200 - - -
Urodela [1.] - - - - 400 200
Anura [1.] - - -| 400 400 4.00

There are some differences in the food composition between the two study
periods, but they are not significant (p=0,743). The existence of differences in the
feeding of this species according to the period was signaled in other cases, as well
(e.g. Denoél & Andreone 2003, Vignoli et al. 2007). The seasonal variation of the
food composition for newts was documented before (eg: Fasola & Canova 1992,
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Covaciu-Marcov et al. 2010a). Normally the feeding of amphibians is more reduced
in the beginning of the activity period, due to environmental conditions (Covaciu-
Marcov et al. 2002b, Sas et al. 2003, Kovacs et al. 2007), the rule being applicable
also for I alpestris (Covaciu-Marcov et al. 2003). However, at Nadrag, the
situation is exactly the opposite, the feeding being poor in the second period,
when there are more newts without stomach contents, the frequency of those

Table 6. The Pianka’s index (Q) pair wise values.
(M- males, F- females)

25.111.2011 13.IV.2011
F M F
M 0.7902445 0.5362272 0.1794165
25.111.2011
0.8364185 0.4210057
131v.2011 M 0.7740500

Table 7. The Mann-Whitney test pair wise values
and their significance.
(M- males, F- females)

25.111.2011 13.IV.2011
F M F

M Z=-0.628222, 7=0.611469

25 12011 P=0.529859 P=0.540889
7=0.063435
P=0.949420
13.1vV.2011 M Z=-1.21300
P=0.225132

without animal origin prey grows, or of those that consumed only vegetal waste.
The poor feeding registered in the second period is a consequence of the fact that
in this interval the newts were already preparing to leave the aquatic habitat. The
reduction of the feeding intensity of the newts before leaving the aquatic habitat
was signaled also in the case of I. alpestris (Covaciu-Marcov et al. 2003, 2010a), but
also in other species of newts (Cicort-Lucaciu et al. 2006). It is interesting that

during the time in which the alpine newt population from Nadrag left the water,
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the populations from the Apuseni Mountains were in full mating period (Cicort-
Lucaciu et al. 2011a).

In both periods, the feeding of males was poorer than that of the females,
although the differences between the two sexes weren’t significant. The poor
feeding of males was signaled before in the case of this species (e.g. Kovacs et al.
2010a, Dimancea at el. 2011) and also in the case of other species of newts (e.g.
Cicort-Lucaciu et al. 2006, Covaciu-Marcov et al. 2010c). There are differences in
the consumption of prey taxa between male and female individuals. Therefore, the
males have consumed a larger amount of Copepoda crustaceans in the first period,
a prey that lacked from the females” diet. On the opposite, in this interval only the
females have consumed bivalves. This fact shows that even in a small habitat, there
are some differences in the hunting grounds of the two sexes. Although in the case
of I. alpestris the males’ crest is reduced (Fuhn 1960), they feed more in the water
body, while females feed more closer to the substrate, similar to other newt species
with better developed crest (e.g. Cicort-Marcov et al. 2005a, Dobre et al. 2007).

Table 8. The Chi square (X2) test pair wise significance values
and the significance.
(M- males, F- females, T- total)

13.1V.2011
M F T
M X%g=62.93333
p < 0.000001
25.111.2011 X% =57.53333
p < 0.000005
T X215 = 52.12273

p < 0.000036

The diet of the I. alpestris population from Nadrag confirms the fact that in
general, during the aquatic period, the feeding of this species isn’t too intense
(Covaciu-Lucaciu et al. 2010a, Dimancea et al. 2011). This fact can be observed by
the comparison of the obtained results with the previous data referring to the
feeding of other newt species (e.g. Cicort-Lucaciu et al. 2005a, b, 2006, David et al.
2009b, Covaciu-Marcov et al. 2010a). However there are cases in which the feeding
of this species was more intense (Kovacs et al. 2010a). The explanation of these
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differences is apparently difficult, because the only acceptable option is that of the
different behavior of the two populations. Therefore, in the Apuseni Mountains, in
the middle of the May, the newts were in, or at the end of the mating period, so
they were feeding intensely (Kovacs et al. 2010a), while at Nadrag, in the middle of
April the newts were already leaving the water. This fact indicates important
differences in the relationship towards the aquatic habitat of the I. alpestris
populations from the Apuseni and Poiana Rusca Mountains. In the case of the
newts from Romania it has been documented that the maximum number of
individuals from a population are present in the water during the peak of the
mating period (Cicort-Lucaciu et al. 2011a). The conclusion is valid also in the case
of I. alpestris, a species for which in the Apuseni Mountains the mating peak is at
the beginning of May (Cicort-Lucaciu et al. 2011a). All this while at Nadrag, in the
beginning of the month, there were only 2 newts present in the water.
Furthermore, on the 13th of April many of the alpine newts were already rough,
getting ready to leave the water. In the same time, the population was reduced
from the first sampling, when there were 217 newts in the water (111 females and
106 males), to 134 newts present on the 13th of April (71 female and 63 males).
These numbers show that on the 13th of April the newts were leaving the water
massively. The result suggests the existences of some important differences
between the I. alpestris population from Nadrag and the one from Madrigesti in the
Apuseni Mountains, although they are found at less than 100 km apart and only
100 m higher in altitude. If these differences are confirmed, they will validate the
previous speculations regarding the past of the populations from the Apuseni and
the Poiana Rusca Mountains (Covaciu-Marcov et al. 2010b).

CONCLUSIONS

The studies hypotheses were partially verified. Therefore, the feeding of alpine
newts in the aquatic period seems to be more reduced in the Poiana Rusca
Mountains as well, in comparison with the data in the literature regarding other
newt species. This seems to be a truly general characteristic of the feeding of a
newt species with a short aquatic period. However between the population from
Nadrag and the populations from the Apuseni Mountains there are some
important differences. Unlike in the Apuseni Mountains, the feeding in Nadrag is
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offset by approximately one month. At Nadrag the aquatic phase moves more
quickly, the population leaving the water in the period when in the Apuseni
Mountain the newts are in full mating season. So there are important regional
differences of the mating period and automatically of the feeding in the aquatic
phase between different areas of Romania. This fact underlines the importance of
some regional studies to determine the influence of actual local conditions or of the
factors from the past on the various I alpestris populations. The differences
between the two sexes and the two periods of study weren't significant. However,
the feeding of the male was poorer than that of the females. Also, in the second
period the feeding was poorer altogether, the newts getting ready to leave the
aquatic habitat. Unlike other populations, at Nadrag the frequency of individuals
with non animal stomach contents was high.
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