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Abstarct. In the 09.April-22.May period of the year 2005, we had analyzed the trophic spectrum of a total
number of 208 crested newts from three pools, ear the locality of Tutr-Bai, Satu-Mare County, Romania. We
extracted a total number of 2857 prey items. The prey items were determined as belonging to 31 categories.
Beside invertebrate preys, remaining of molted skin, amphibian and snail eggs and plant material were
identified in the stomach contents. Regarding the feeding intensity, we did not found any samples with empty
stomachs. The differences that appear in the consumption of the vegetal materials are insignificant. In the
stomachs without animal content we managed to identify fragments of shad skin and/or amphibian or
Gasteropoda eggs. Thus, the stomachs weren’t considered empty because both the eggs and the shad skin
contain a certain nutritional value, being important for the trophic base of the invested newts. The preferred
prey taxa vary with the period, sex and habitat. Globally, the most important prey taxa are: Oligochetae,
Gastropoda, Cladocera, Plecoptera larvae, Lepidoptera larvae, Dytiscidae larvae, Nematocera larvae and
tadpoles of Anura. The samples we analyzed consumed only Anura eggs and not the one of their own species.
About the animal preys, it can be observed this differs a lot between the first period of the study and the rest of
the sampling times (indifferent of the habitat). These differences were mainly due to variation in prey
abundance between these sampling events. The highest value of the food’s diversity s recorded in Pool 3 while
the lowest value, in Pool 1. In the case of Pool 2, the feeding diversity varies a lot alongside the entire study,
being small in the first and final periods.
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Introduction

In the North-western Romania, Triturus cristatus is one of the most widely distributed amphibian
species and it is not considered vulnerable (Covaciu-Marcov 2004). In the Oas Mountains region, the crested
newt descends to lower altitudes, being encountered at even 150-200 m. Under this mark, only mixed
populations of Triturus cristatus and Triturus dobrogicus were identified, while under altitudes of 120 m,
strictly populations of the Danube crested newt were met (Covaciu-Marcov 2004). In the Turt region (Oas
Mountains) the crested newt appears alongside Lissotriton montandoni in its habitats (Covaciu-Marcov et al.
2004).

The newt species live under water during the breeding period and adopt a terrestrial life during the
rest of the year. Triturus cristatus is a species with a pronounced sexual dimorphism. The males in their
breeding period have a large dorsal crest. Besides this, there are characters that differ females from males
crested newts (Malmgren & Thollesson 1998), influencing their mobility. Shine (1989) considers that the
cause of amphibian sexual dimorphism may be the use of different resources of individuals from
populations of different sexes. This is how some differences may appear between the sexes when talking
about feeding (different prey types, different feeding ratio).

In the breeding period, Triturus cristatus occupies large aquatic habitats, frequently with permanent
water. In the absence of such biotopes, the crested newts can be found in smaller habitats, too, often affected
pronouncedly by human activities (Covaciu-Marcov et al. 2004). In the Turt region (Oas Mountains) the
crested newt appears in smaller habitats. The different conformations of the aquatic habitats occupied by
amphibians influences their trophic spectrum (Sas et al. 2004).

Its considered, the newts can occupy all aquatic micro-habitats, often play the role of top predators
(Schabetsberger & Jersabek 1995). In the past years, the feeding in the aquatic phase have been largely
studied in the species of genus Triturus (e.g. Dolmen & Koksvik 1983, Fasola & Canova 1992, Kovacs &
Torok 1992; Covaciu-Marcov et al. 2002a, 2003, Denoel & Andreone 2003, Cicort-Lucaciu et al. 2004, 2005,
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Kutrup & Cakir 2005, Kovacs et al. 2006). The aim of our study was to realize a vast research upon the
feeding of Triturus cristatus. Along our study, we followed the feeding of the crested newts during their
aquatic period, looking after the differences that appear because of the sexes, habitats and the sampling time.

Material and Methods:

The samples were taken during April and May 2005 from 3 distinct habitats from near the locality of Tutr-Bai, Satu-
Mare County (fig.1). We made a total of 6 field trips, but in months of March and June we weren't able to get any samples. As a
total, we analyzed the food of 208 adult specimens of Triturus cristatus (tab.1).

The investigated biotopes (fig.1) are ponds with a muddy substratum and differents depths. The first habitat (Pool 1),
situated at the lowest altitude (250 m a.s.L.) is a big pool with a depth of 2.5 m, rich in vegetation. The second habitat (Pool 2) is
represented by a dig of a few square meters in the ground, crossed by a mining pipe. The depth of the pond reaches about 2 m
and the vegetation is present only on the sides. The third and final habitat (Pool 3), situated at the highest altitude - 320 m a.s.1.
- is represented by a water accumulation on the side of a forest, with a shallow depth that does not exceed 50 cm.

Figure 1. The geographical
position of the study area and
the three studied habitat
(up-down: Pool 1-2-3)

Herpetol. Rom, 1, 2007



32 ASt. Cicort-Lucaciu et al.

The stomach contents were collected using the stomach flushing method and stocked in separate airtight test tubes
containing a 4% solution of formaldehyde. Preys were subsequently identified in the laboratory under a binocular microscope.
Food composition was evaluated by percentage abundance (%A) and frequency of occurrence (%f). Kruskall-Wallis test was
applied for the comparison of periodical and pool-to-pool changes in the trophic spectrum of the analyzed newts. The Mann-
Whitney U-test was used to compare the females - males feeding differences in certain sampling events or certain sampling pool.
All the analyses were made and evaluated with a 95% confidence interval. The temporal, sex and pool dependent diet diversity
was estimated with Shannon-Wiener (1949) diversity index (H). To compare the seasonal changes of diet diversity between
males, females or pools the t-test was used.

Results

In the 09.April-22.May period of the year 2005, we had analyzed the trophic spectrum of a total
number of 208 crested newts from three pools (tab. 1). We extracted a total number of 2857 prey items
(tab.2). Beside invertebrate preys, remaining of molted skin, amphibian and snail eggs and plant material
were identified in the stomach contents (tab. 1). Regarding the feeding intensity, we did not found any
samples with empty stomachs.

Table1. The number of analyzed crested newts.
The occurrence of vegetal remains, molted skin, Anura eggs and Gastropoda eggs.
(P-pool, t-total, f-female, m-male)

9.1V. 23.1V. 5.V. 22.V.

P1 P2 P3 P1 P2 P3 P2 P3 P2 P3

No. of samples t= 15 23 19 16 30 18 21 20 16 30

f= 8 14 13 13 13 10 14 15 12 14

m= 7 9 6 3 17 8 7 5 4 16
% vegetal remains t= 66.1 76.6 84.6 808 817 775 100.0 80.0 | 333 71.0
t= 75.0 64.3 69.2 615 692 80.0 100.0 80.0 | 417 857
m= 57.1 88.9 100.0 100.0 941 75.0 100.0 80.0 | 25.0 56.2
% molted skin t= 125 65.8 20.5 321 174 200 35.7 - | 125 169
f= 25.0 428 7.7 308 231 400 28.6 -| 250 214
m= - 88.9 333 333 117 - 428 - - 125
% Anura eggs t= 53.6 83.3 115 - 581 325 60.7 633 - -
f= 50.0  100.0 231 - 692 400 785  66.6 - -
m= 57.1 66.6 - - 471 250 428  60.0 - -
% Gastropoda eggs  t= = = = = = = = - - 331
f= - - - - - - - - - 285
m= - - - - - - - - - 375

The consumption of vegetal material is ascertained alongside the entire length of the study,
indifferent of the habitat or the animal’s sex. The differences that appear in the consumption of the vegetal
materials are insignificant (Chi-square, P>0.05). The consumption of shad skin is also almost constant during
the entire research. It is the samples collected from Pool 1 and 2 that especially eat shad skin with a high
regularity. The frequency of the stomachs that contained shad skin between males and females varies from
habitat to habitat but also with the period of sampling. It can be noticed that in the case of Pool 3, only the
males only ate shad skin in the first period of sampling and also with low amounts (7.69 %f). The highest
value of shad skin consumption was recorded in the first period of our study, at the males from Pool 2 (88.89
%f).

The consumption of amphibian (Ranidae) eggs is only recorded in the first three sampling periods of
the study (tab.1). In Pool 1, amphibian eggs are consumed only in the first period (53.57 %f). In the case of
Pools 2 and 3, the amphibian eggs appears in the stomach contents of the newts in all the three periods. The
highest values of frequency of the amphibian eggs consumption are recorded at females (e.g. Pool2-9.1V., 100
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%f). The only exception is Pool 1 where the males eat amphibian eggs in a higher rate. Gastropoda eggs
appear just in the last period of our study and exclusively at the samples taken from Pool 2 (33.04 %f).

Table 2. The number of prey items. The average and the maximum number of preys / stomach.
The % abundance of aquatic and terrestrial preys. (P-pool, t-total, f-female, m-male)

9.1V. 23.1V. 5.V. 2.V.
P1 P2 P3 P1 P2 P3 P2 P3 P2 P3
Total No. of .
preys 1151 15 192 | 701 210 163 50 131 124 120
f= 760 5 162 | 586 98 88 30 99 89 38
m= 391 10 30 115 112 75 20 32 35 82
;ﬁ’;sn}“;(‘)ﬂzcﬁf t= 110 3 31| 152 21 16 7 16 18 13
f= 110 1 31| 152 17 16 7 16 17 7
m= 95 3 8 47 21 10 7 6 18 13
?r‘;‘;r:%esﬁ;;fh t= 75.43 073 873 | 4171 7.06 9.09 2.50 6.50 808 392
f= 95.00 035 1246 | 45.08 7.53 8.80 214 6.60 741 271
m= 55.86 111 500 | 3833 6.58 9.37 2.85 6.40 875 512
% of Aquatic =
preys 9877 1000 99.69 | 9931 9898 9753 | 9500 9430 | 96.02 94.74
f= 9934 1000 9938 | 9949 9796 9773 | 90.00 9798 | 9775 8947
m= 9820 1000 100.0 | 9913  100.0 9733 | 1000  90.63 | 9429 100.0
% of Terrestrial =
preys 1.22 - 031 069 1.02 247 5.00 5.70 398 526
f= 0.66 - 062 051 2.04 227 | 10.00 2.02 225 1053
m= 1.79 - - | o087 - 2.67 - 9.38 5.71 -

Despite the fact that from Pool 1 only I the first two periods of our study we were able to take
samples, at the specimens from this habitat we managed to identify the highest number of preys (1852)
(tab.2). In The case of the other two habitats, number of extracted preys is significantly lower (Pool2 - 395
and Pool 3 - 610). The consumed preys came mostly from the aquatic environment (tab.2). In the
consumption of these aquatic preys, there was no real difference noted among sexes, habitats or sampling
periods (Wilcoxon test, P>0.05). It is highly notable tat in the case of Pool 2, the females eat exclusively aquatic
preys, no matter of the period (100 %A). In what the maximum and average numbers of preys/individual
are concerned, they reach their highest values in the case of Pool 1 (tab.2). In the case of the other two
habitats, these parameters present lower values. The lowest rates for the maximum and average number of
preys/individual are recorded for Pool 2 (e.g. 3 / 0.73 in 09.1V.).

For the entire study, the prey items were determined as belonging to 31 categories. Table 3 and 4
shows only the most important ones. Categories with very small proportions were totalized as “Others”.
Alongside our research, in the consumption of animal preys some differences are observed from pool-to-
pool, period-to-period and between sexes. About the feeding of the males and the females, we encountered
significant dissimilarities in the second period in Pool 1(Man-Whitney U-test, P<0.05), in the third period in
Pool 2 (Man-Whitney U-test, P<0.05) and in the last period in two habitats (Man-Whitney U-tes,t Pool 1: P<0.05
, Pool 2: P<0.05). Major differences appear in the feeding of the newts in matter of habitat, the most
important being on May 22nd (Kruskall-Wallis H=10.61, P<0.001). The seasonal variations are significant only
in the case of Pool 2, both globally (Kruskall-Wallis H=9.12, P<0.05) and between particular periods (P<0.05).
In a similar matter, the seasonal variations in the feeding of the females present major differences only in the
case of Pool 2 (Kruskall-Wallis, H=8.69, P<0.05). Important differentiations in the seasonal variation of the
preys in the males’ case appear just in Pool 2 but only in the last two sampling periods (Kruskall-Wallis,
H=3.81, P<0.05). Besides these, there were no notable differences recorded in the feeding of the crested
newts.
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The preferred prey taxa vary with the period, sex and habitat. Globally, the most important prey
taxa are: Oligochetae, Gastropoda, Cladocera, Plecoptera larvae, Lepidoptera larvae, Dytiscidae larvae,
Nematocera larvae and tadpoles of Anura. For the captured samples from Pool 1 the most important preys
are the Cladocera and the Dytiscidae larvae. In the case of Pool 2, the important prey taxa fluctuate with the
period of the study, significant being Oligochetae, Dytiscidae larvae (first and second period), Anura larvae
(second period), Nematocera larvae (third and fourth period). In the case of the samples from Pool 3 it is
much more evident that the important prey taxa vary with the season. Thus, the key preys are the
Gastropoda (all period), Plecoptera larvae (first and second period), Trichop- tera larvae (second period),
Amphibia larvae (third period) and Lepidoptera larvae (fourth period).

Table 3. The % abundance of certain prey items.
(P-pool, t-total, f-female, m-male, a-aquatic, L-larvae)

9.1IV. 23.1V. 5.V. 22.V.
P1 P2 P3 P1 P2 P3 P2 P3 P2 P3
Oligochetae t= 0.13 10.00 - 2.58 20.73 5.04 12.50 - - 0.61
f= - - - 2.56 17.35 341 10.00 - - -
m= 0.26 20.00 - 2.61 24.11 6.67 15.00 - - 122
Bivalva t= - - 0.62 - - 0.67 - 2.02 6.18 -
f= - - 1.23 - - - - 4.04 12.36 -
m= - - - - - 1.33 - - - -
Gastropoda (a) t= - - 8.40 0.17 - 37.73 - 54.80 56.05 -
f= - - 6.79 0.34 - 26.14 - 59.60 60.67 -
m= - - 10.00 - - 49.33 - 50.00 51.43 -
Cladocera t= 76.61 - - 85.93 - - - - 1.69 -
f= 82.63 - - 80.55 - - - - 3.37 -
m= 70.59 - - 91.30 - - - - - -
Efemeroptera (L) t= - - 5.31 - - 1.23 - BB 2.81 -
f= - - 0.62 - - 1.14 - 4.04 5.62 -
m= - - 10.00 - - 1.33 - 6.25 - -
Plecoptera (L) t= - - 69.07 - 0.51 45.35 - 9.33 2.25 -
f= - - 81.48 - 1.02 61.36 - 3.03 4.49 -
m= - - 56.67 - - 29.33 - 15.63 - -
Lepidoptera (L) t= - - - - 1.47 - - 2.57 15.97 1.32
f= - - - - 2.04 - - 2.02 337 263
m= - - - - 0.89 - - 3.13 28.57 -
Trihoptera (L) t= 0.65 - 14.63 0.43 - 5.70 - 4.59 6.53 -
f= 0.53 - 9.26 0.85 - 3.41 - 6.06 4.49 -
m= 0.77 - 20.00 - - 8.00 - 3.13 8.57 -
Dytiscida (L) t= 21.14 90.00 - 4.29 10.46 - 5.00 0.51 112 263
f= 16.18  100.00 - 5.97 10.20 - 10.00 1.01 225 526
m= 26.09 80.00 - 2.61 10.71 - - - - -
Nematocera (L) t= 0.26 - - 5.23 8.80 0.67 75.83 - - 8835
f= - - - 7.85 12.24 - 66.67 - - 81.58
m= 0.51 - - 2.61 5.36 1.33 85.00 - - 9512
Amphibia (L) t= - - - 0.60 54.59 - 1.67 10.75 1.99 0.61
f= - - - 1.19 52.04 - 3.33 1212 1.12 -
m= - - - - 57.14 - - 9.38 286  1.22
Others t= 1.22 - 1.98 0.78 3.44 3.61 5.00 10.29 541 6.48
f= 0.66 - 0.62 0.68 5.10 4.55 10.00 8.08 225 10.53
m= 1.79 - 3.33 0.87 1.79 2.67 - 12.50 857 244
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Table 4. The % occurence of certain prey items.
(P-pool, t-total, f-female, m-male, a-aquatic, L-larvae)

9.1V. 23.1V. 5.V. 22.V.
P1 P2 P3 P1 P2 P3 P2 P3 P2 P3
Oligochetae t= 7.14 5.56 - 60.26 66.97 22.50 28.57 - - 313
f= - - - 53.85 69.23 20.00 14.29 - - -
m= 14.29 11.11 - 66.67 64.71 25.00 42.86 - - 625
Bivalva t= - - 3.85 - - 6.25 - 6.67 16.67 -
f= - - 7.69 - - - - 13.33 33.33 -
m= - - - - - 12.50 - - - -
Gastropoda (a) = - - 23.72 7.69 - 68.75 - 73.33 54.17 -
f= - - 30.77 15.38 - 50.00 - 66.67 83.33 -
m= - - 16.67 - - 87.50 - 80.00 25.00 -
Cladocera t= 85.71 - - 88.46 - - - - 4.17 -
f= 100.0 - - 76.92 - - - - 8.33 -
m= 71.43 - - 100.0 - - - - - -
Efemeroptera (L) t= - - 12.18 - - 11.25 - 30.00 16.67 -
f= - - 7.69 - - 10.00 - 20.00 33.33 -
m= - - 16.67 - - 12.50 - 40.00 - -
Plecoptera (L) t= - - 75.64 - 3.85 88.75 - 26.67 12.50 -
f= - - 84.62 - 7.69 90.00 - 13.33 25.00 -
m= - - 66.67 - - 87.50 - 40.00 - -
Lepidoptera (L) t= - - - - 10.63 - - 16.67 62.50 3.57
f= - - - - 15.38 - - 13.33 25.00 7.14
m= - - - - 5.88 - - 20.00 100.0 -
Trihoptera (L) t= 40.18 - 55.77 15.38 - 46.25 - 30.00 50.00 -
f= 37.50 - 61.54 30.77 - 30.00 - 40.00 25.00 -
m= 42.86 - 50.00 - - 62.50 - 20.00 75.00 -
Dytiscida (L) t= 92.86 45.63 - 55.13 55.20 - 10.71 3.33 4.17 7.14
f= 100.0 35.71 - 76.92 69.23 - 21.43 6.67 833 14.29
m= 85.71 55.56 - 33.33 41.18 - - - - -
Nematocera (L) t= 14.29 - - 55.13 27.15 6.25 50.00 - - 79.02
f= - - - 76.92 30.77 - 42.86 - - 6429
m= 28.57 - - 33.33 23.53 12.50 57.14 - - 9375
Amphibia (L) t= = - - 15.38 83.48 - 3.57 33.33 16.67 313
f= - - - 30.77 84.62 - 7.14 46.67 8.33 -
m= - - - - 82.35 - - 20.00 25.00 6.25

From the trophic niche’s point of view, utilizing the Shannon-Wiener diversity index, we’ve observed a
variation with the habitats, sexes and periods again (tab.5). The highest value of the food’s diversity s
recorded in Pool 3 (e.g. 5.V. H=1.87) while the lowest value, in Pool 1 (H=0.7 and H=0.66). In the case of Pool
2, the feeding diversity varies a lot alongside the entire study, being small in the first (H=0.33) and final
(H=0.79) periods. In the second part of the study, the resulted value is little bigger than in Pool 3 (Pool2
H=1.47, Pool 3 H=1.46). The differences in the seasonal variation of the diversity between Pool 2 and Pool 3
are considerable (T-test, P<0.05). Identically, significant differences are noted between the seasonal variations
of the food of males and females from the two ponds (T-test, P<0.05). In Pool 2 the males present a higher
food diversity, while in Pool 3, it’s the females that present that same character.
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Table 5. The feeding niche according to Shannon-Wiener diversity index.
(P-pool, t-total, f-female, m-male)

9.1V. 23.1V. 5.V. 22.V.
P1 P2 P3 P1 P2 P3 P2 P3 P2 P3
Shannon-Wiener - H t= 070 033 110 | 066 147 146 | 1.02 187 | 1.75 0.79
083 050 133 | 045 126 148 | 042 184 | 153 035

-
]

IIB

0.55 - 072 ] 083 161 126 | 137 174 | 155 1.04

Discussions

In the 09.April-22.May period of the year 2005, we had analysed the trophic spectrum of a total number
of 208 crested newts from three pools. We extracted a total number of 2857 prey items (tab. 1). Beside
invertebrate preys, remaining of molted skin, amphibian and snail eggs and plant material were identified in
the stomach contents (tab. 2). Regarding the feeding intensity, we did not found any samples with empty
stomachs. For the whole study, the prey items were determined as belonging to 31 categories. Alongside our
research, in the consumption of animal preys some differences are observed from pool-to-pool, period-to-
period and between sexes. The highest value of the food diversity is recorded in Pool 3 while the smallest
ones, in Pool 1.

The presence of plant material fragments in the stomachs may be considered to be due to accidental
intake, together with animal preys or amphibian eggs. Despite the fact that we didn’t encounter any empty
stomachs, we did find stomachs without any animal content, especially in the first two periods of the study.
In the stomachs without animal content we managed to identify fragments of shad skin and/or amphibian
or Gasteropoda eggs. Thus, the stomachs weren’t considered empty because both the eggs and the shad skin
contain a certain nutritional value, being important for the trophic base of the invested newts. The
occurrence of shed skins in the stomachs of amphibians has been reported previously (eg. Covaciu-Marcov
et al. 2003, Cicort-Lucaciu et al. 2005, Aszalos et al. 2005, Sas et al. 2005, Kovacs et al.2006) and might be a
habit for epidermal protein recycling (Weldon et al. 1993). The intentional consumption of the shad skin
fragments is ascertained by our results, too, being consumed with high frequencies especially in the periods
when the newts consumed little animal preys (see tab.3 and 4). Similar to the consumption of the shad skins,
it can also be observed that the stomachs containing Anura eggs are more frequent when the crested newts
consume less animal preys (see tab.3 and 4). These kind of result were discovered at other Triturus cristatus
populations, too (Covaciu-Marcov et al. 2002b), as well as Mesotriton alpestris (Joly 1987a), demonstrating that
the use of the amphibian eggs (or of the small sized preys - Joly 1987) as food might originate from the
abundance of other prey categories. The consumption of amphibian eggs at newts was observed by other
researchers as well (e.g. Joly & Giacoma 1992, Covaciu-Marcov et al. 2002a, 2002b, Cicort-Lucaciu et al. 2004,
2005). At Triturus cristatus (Covaciu-Marcov et al. 2001) or at Mesotriton alpestris (see in Denoel & Andreone
2003) it was even recorded a high consumption rate of such amphibian eggs.

It is important that the samples we analyzed consumed only Anura eggs and not the one of their own
species. Kin selection experiments suggests that some amphibian species avoid eating their own progeny
(see in: Blaustein & Walls 1995). It is highly likely that the same phenomenon occurs at our studied
populations. On the other side, at Mesotriton alpestris which consumes its own eggs, some theories appeared
that suggest that the consumption of the eggs affects general productivity and potentially limits the
population size (e.g. Denoel and Andreone 2003). Similarly to our results (more females eat amphibian eggs)
the consumption of amphibian eggs is also mainly exhibited by females (e.g. Joly 1987, Sattmann 1989). This
fact is most probable because of the more reduced mobility of the females than the males (which are thinner
and present a dorsal crest - see in: Malmgren & Thollesson 1998). The feeding with such elements is efficient,
implying a low energy cost for the consumption of some trophic elements important as quantity. Covaciu-
Marcov and colab. (2002a) consider that the consumption of amphibian preys is an argument that sustains
the opportunistic predator character of the crested newts.

About the animal preys, it can be observed this differs a lot between the first period of the study and the
rest of the sampling times (indifferent of the habitat) (tab.3 and 4). These differences were mainly due to
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variation in prey abundance between these sampling events (see in Denoel & Andreone 2003). Just like
we’ve shown above, in such situations (with few preys) the newts resort to the feeding with mainly shad
skin and amphibian eggs.

Acknowledgements. At this way we would like to thank to dr. S.D. Covaciu-Marcov (University of Oradea, Romania) for reviewing of the
manuscript. We would like to thank also to Istvan Sas ((University of Oradea, Romania) for the valuable comments on the draft of this paper,
and the assistance in the statistical processing of the results. We would also like to thank to the students from Herpetological Club - Oradea for
their priceless help in the field.

Bibliography

Aszalo6s, L., Bogdan, H., Kovécs, E.H., Peter, V.L (2005): Food composition of two Rana species on a forest habitat (Livada Plain,
Romania). North-Western Journal of Zoology 1: 25-30

Blaustein, A.R., Walls, S.C. (1995): Aggregation and kin recognition. In Heatwole (ed.) Amphibian Biology - Social Behaviour.
Social Surrey Beatty & Soins. Chipling Norton: 568-602.

Cicort-Lucaciu, A.-St., Covaciu-Marcov, S.D., Cupsa, D., Purgea, 1., Romocea, M. (2004): Research upon the trophic spectrum of a
Triturus vulgaris (Linnaeus 1758) populations of the Beiul depresion area (Romania). Universitatea din Bacdu, Studii si Cercetari
Stiintifice, Biologie 9: 201 - 206.

Cicort-Lucaciu, A.St., Ardeleanu, A, Cupsa, D., Naghi, N., Dalea, A. (2005): The trophic spectrum of a Triturus cristatus (Laurentus
1768) population from Plopis Mountains area (Bihor County, Romania). North-Western Journal of Zoology 1:.31-39

Covaciu-Marcov, S.D. (2004): Studiul herpetofaunei din Campia de Vest si de pe versantul vestic al Muntilor Apuseni. Doctoral
thesis, Babes-Bolyai University, Cluj-Napoca, Romania.

Covaciu-Marcov, S.D., Cupsa, D., Telcean, 1. (2001): Contributii la cunoasterea spectrului trofic al speciei Triturus cristatus
Laurentus din regiunea Oradea. Analele Universitatii din Oradea, Fasc. Biologie, Tom. VIII: 119-142.

Covaciu-Marcov, S.D., Cupsa, D., Cicort-Lucaciu, A.St., Telcean, I., Sas, I (2002a): Contributii la cunosterea spectrului trofic al
speciei Triturus cristatus (Amphibia, Urodela) din regiunea Marghita si Muntii Padurea Craiului (Jud. Bihor, Romania). Analele
Universitatii din Oradea, Fasc Biologie, Tom IX: 95 - 108.

Covaciu-Marcov, S.D., Cupsa, D., Telcean, 1., Cicort-Lucaciu, A.St. (2002b): Spectrul trofic al unei populatii de Triturus cristatus
(Amfibia, Urodela) din zona Serghis, jud. Bihor, Romania. Oltenia, Studii si Comunicari, Stiintele Naturii, Vol. XVIII: 188 - 194..

Covaciu-Marcov, S.D., Cupsa, D., Cicort-Lucaciu, A.St., Naghi, N., Vesea, L. (2003): Date despre spectrul trofic al unor populatii de
Triturus alpestris din zona Muntelui Ses (jud. Bihor, Romania). Muzeul Olteniei Craiova. Oltenia, Studii si Comunicari Stiintele
Naturii, Vol XIX: 171 - 176.

Covaciu-Marcov, S. D., Ghira, L., Sas, I. (2004): Contributii la studiul Herpetofaunei zonei Oasului (Judetul SM, Romania). Mediul
cercetare, protectie si gestiune 2, Cluj ~-Napoca: 107 - 112.

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

Dolmen, D., Koksvik, ].I. (1983): Food and feeding habits of Triturus vulgaris (L.) and T. cristatus (Laurenti) (Amphibia) in two bog
tarns in central Norway. Amphibia-Reptilia 4: 17 - 24.

Fasola, M., Canova, L. (1992). Feeding-habits of Triturus vulgaris, Telenomus cristatus and T. alpestris (Amphibia) in the northern
Apennines. Boll. Zool. 59: 273-280.

Joly, P. (1987): Activite predatrice sur le site de reproduction chez le triton alpestre, Triturus alpestris (Amphibien, Urodele). In.
Coll. Nat. CNRS Biologie des Populations, Lyon: 635-643

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

Kovacs, T., Torsk, J. (1992): Nyolc kétéltti faj taplalkozasiskologiai vizsgalata a Kis-Balatonon. Allattani Kozlemények 78: 47-53.

Koviécs, E.H., Cicort-Lucaciu, A.St., Cupsa, D. (2006): Food of the danube crested newt, Triturus dobrogicus in a forest habitat
(Livada, Satu-Mare county, Romania). Satu-Mare, Studii si Comunicari, Seria Stiintele naturale, Vol. 6: 32-38

Kutrup, B., Cakir, E. (2005): Food of the Banded Newt, Triturus vittatus ophryticus (Berthold, 1846), at Different Sites in Trabzon.
Turkish Journal of Zoology 29: 83-89.

Malmgren, J. C., Thollesson, M. (1999): Sexual size and shape dimorphism in two species of newts, Triturus cristatus and T.
vulgaris (Caudata: Salamandridae). Journal of Zoology 249: 127-136.

Shine, R. (1979): Sexual selection and sexual dimorphism in the Amphibians. Copeia 2: 297 - 306.

Sas, 1., Covaciu-Marcov, S. D, Cupsa, D., Schircanici, A., Peter, V.I (2004): The study of the trophic spectrum of some Bombina
bombina (Linnaeus 1761) populations in the Ier Valley area (County of Bihor). Nymphaea, Folia Naturae Bihariae XXXI: 91 - 110.

Sas, 1., Covaciu-Marcov, S.D., Pop, M., Szeibel, N., Duma, C. (2005): About a closed hybrid population between Bombina bombina
and Bombina variegata from Oradea (Bihor County, Romania). North - Western Journal of Zoology 1: 41 - 60.

Sattman, H. (1989): Uber die Nahrung des Bergmolches Triturus alpestris (Laurenti, 1768), in der Aquatischen Phase (Caudata:
Salamandridae). Herpetozoa 2: 37-49/.

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

Weldon P. J., Demeter B. J., Rosscoe R. (1993): A survey of shed skin-eating (dermatophagy) in amphibians and reptiles. Journal of
Herpetology 27: 219-228.

Herpetol. Rom, 1, 2007



