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Abstract. The newt populations from the habitat in Maru are large, Lissotriton
vulgaris being represented by 1314 individuals and Triturus cristatus by 206
individuals. The dynamic of the populations is similar to other populations from
Romania. However, if the evolution of the L. vulgaris population is linear, similar
with the ones previously described, for T. cristatus is oscillatory. L. vulgaris has a
more synchronous reproduction and it leaves the water faster than T. cristatus. In
comparison with populations from the Apuseni Mountains, in Maru the
reproduction period takes place approximately 2 weeks sooner. All in all, the females
are more numerous in the populations, but at the beginning of the aquatic period the
males predominate.
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INTRODUCTION

Newts depend on the existence of favorable aquatic and terrestrial habitats in the
populated areas (see in: Denoel & Lehmann 2006, Hartel et al. 2010). They are in-
fluenced by a multitude of particularities of the aquatic habitats, being favored by
permanent, large habitats with vegetation and without fish (eg: Oldham et al. 2000,
Skei et al. 2006, Hartel et al. 2010). In the terrestrial habitat, it is important to have
forested areas around (eg: Malmgren 2002, Gustafson et al. 2011). The importance
of this group has determined the protection of all Romanian newts in various de-
grees (O.U.G. 57/2007), although, the protection can’t be implemented without the
advanced knowledge of the group, in particular in different regions. In recent
years, some studies were made throughout the country, on the dynamic of the
newt populations in the aquatic phase (Cicort-Lucaciu et al. 2008, 2009, 2010, 2011,
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Dobre et al. 2009). But these are incomplete in terms of geographical coverage, in-
cluding only the north-western part of Romania and the Parang Mountains. It is
important for these studies to cover as many different and wide areas as possible
of the country, because it seems that, in the case of newts, there are differences in
the reproduction period by region (Bogdan et al. 2011). Thus, we aimed to analyze
de dynamic of the population for the Triturus cristatus and Lissotriton vulgaris spe-
cies, in a permanent aquatic habitat from the Banat region of south-western Roma-
nia.

MATERIAL AND METHOD

The study was conducted in spring 2011. The newts inhabited a permanent aquatic habitat,
located approximately 500 m south of Maru locality in Caras Severin County. This habitat is
located in the northern Tarcu Mountains, close to Otelu Rosu town. The habitat is repre-
sented by a relatively natural pond, about 8 m long and 4 m wide. The pond is in the Bistrita
Marului River Valley, being situated at an altitude of about 430 m and fueled by rainfall but
also by its own spring. Although permanent, in the summer, the water level is reduced par-
tially. The water depth is maximal in the spring, when it slightly exceeds 1 m, but near the
banks it’s only 39-40 cm deep. In the northern side, oriented towards the locality, the habitat
is bordered by a pasture used by heard of cattle, and on the opposite side there is an aban-
doned orchard, separated from the pond by a low stone wall. In the western side there is the
road that leads to the Poiana Marului dam and resort and then the Bistrita Marului River
surrounded by alder trees. To the west of the habitat there is a beech forest, on the steep
slopes of the Tarcu Mountains. On this side the habitat is bordered by alders, as well. In the
deeper area, in the middle of the pond, there is a small island. The substrate of the aquatic
basin is muddy. There is duckweed in the water and clubrush on the banks. Occasionally
the areas from the Bistrita Marului River Valley are used by tourists, but the use of the
neighboring areas as pastures by herds of cattle using it for drinking, is much more prob-
lematic and unfortunately leads to its pollution with sewage.

The estimation of the size of the newt populations was made using the elimination
method of the individuals from the population (Cogalniceanu 1997). The method has been
used in previous studies in Romania, regarding to this theme (Cicort-Lucaciu et al. 2008,
2009, 2010, 2011, Dobre et al. 2009). Overall seven field trips were made, form three to three
weeks, and after the newts left the water, once a month. Thus, in every fieldtrip all the newts
present in the habitat were captured. To do this, three men worked each time, the newts be-
ing captured with round nets fitted on 2 m long metallic handles, handled from the water
using rubber boots. The captured animals were kept in buckets with water until the end of
the capture. Later, the newts were counted according to species and sex and then released
into the habitat. Only adults were taken into account, juveniles being present in very small
amounts and only in some periods. The size of the population was established as being the
maximal value of the number of captured individuals in a certain period, the procedure be-
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ing applied in the same way in other cases, too (Cicort-Lucaciu et al. 2011). Based on the
number of newts form both sexes, the sex ratio was calculated. In total, in the 7 field trips,
3487 newts were counted (613 of T.cristatus species and 2874 from the L. vulgaris species).

RESULTS AND DISCUSSIONS

In the Maru habitat, it was possible to study the dynamics of the population for
only two newt species, T. cristatus and L. vulgaris. The third identified species in the
habitat, Ichthyosaura alpestris couldn’t be included in the study, because of the small
number of individuals. This species was encountered only in the first 2 visits (Ta-
ble 1), each time capturing one single male, probably the same one. Although the
habitat from Maru is situated at a similar altitude as other large populations of L.
alpestris (Cicort-Lucaciu et al. 2011), in this one the alpine newt appear only occa-
sionally, being found at its lower altitude limit. This fact confirms the differences
between the distribution of the species in different mountains from Romania,
probably due to their different history (Covaciu-Marcov et al. 2009, 2010). Besides
the newts, other amphibians were present in the habitat, especially for reproduc-
tion (Bombina variegata, Hyla arborea, Bufo bufo, Pelophylax ridibundus, Rana dalmatina,
Rana temporaria).

In the Maru habitat, the two newt species that were studied are represented by
large populations. In the case of T. cristatus the population comprises 206 individu-
als, while for L. vulgaris it’s even larger and in the beginning of May 1314 individu-
als were counted (Table 1). Thus, comparing our results to the data from Romanian
literature (eg: Cicort-Lucaciu et al. 2009, 2011. Dobre et al. 2009), it is noticeable that
at Maru there are some of the largest newt populations studied so far in Romania.
This may seem somewhat surprising, because if the habitat from Maru is indeed
relatively large and natural, it's not so different in appearance from the previously
studied habitats (Cicort-Lucaciu et al. 2011), where the populations were smaller,
at least in the case of L. vulgaris. Perhaps, in this narrow mountain valley, the
breeding habitats of suitable size for newts’ reproduction are rare. Of the two spe-
cies, T. cristatus prefers larger habitats (Cogalniceanu et al. 2000). It can be specu-
lated that the human impact from the past, especially the one related to the con-
struction of the Poiana Marului dam, has strongly affected habitats, both aquatic
and terrestrial. Meanwhile, in the regions of the Tarcu Mountains, the aquatic habi-
tats favorable for newt reproduction seem to be relatively few (unpublished data)
and thus newts take advantage of the existent ones. However, the large number of
newts, of which T. cristatus is a species with a high conservative value (O.U.G.
57/2007), clearly indicates that this habitat has a particular conservative impor-
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tance, since a number of over 1500 newts are depending on its existence. In the
same time, because the two species seem to move only for a short distance from the
habitat (Bell 1977, Jehle & Arntzen 2000, Mullner 2001), the importance of the ter-
restrial areas surrounding the habitat becomes extremely high, which should be
protected accordingly. The habitat from Maru is especially important as in its vi-
cinity there are deciduous forests, which favor the crested newts (Gustafson et al.
2011).

Table 1. The numeric dynamics of the newt populations from Maru
(M- males, F- females)

Species 25 111 14 IV 5V 28V 11 VI | 20VII | 12 VIII
Trit Total | 129 75 206 65 115 14 9
riurus M 67 17 82 21 58 3 2
cristatus
F 62 58 124 44 57 11 7
Lissotri Total | 392 604 1314 361 200 3 0
ssorion oy 215 | 247 06 | 156 %3 1 0
vulgaris
F 177 357 888 205 107 2 0
Total 1 1 0 0 0 0 0
Ichthyqsaum Vi 1 1 0 0 0 0 0
alpestris
F 0 0 0 0 0 0 0

Previous studies found that T. cristatus had smaller populations compared with
the newt species from the same habitat (Cicort-Lucaciu et al. 2010, 2011, Dobre et
al. 2009). This fact, observed also at Maru, is probably a consequence of the smaller
size of L. vulgaris, which allows the coexistence of a large number of individuals in
a limited territory. However, there were cases in which T. cristatus was represented
by more individuals than the species with smaller sizes that were present in the
habitat (Sizling & Zavadil 2001). The differences between the number in the popu-
lation of the two species is very high, common newts being over 6 times more nu-
merous than the crested newts. The difference is difficult to explain, especially be-
cause the habitat from Maru seems to be favorable for this species. Meanwhile, the
damage to the aquatic habitat should have negative consequences on both newt
species, which is not verified, the population of L. vulgaris being very large. Fur-
thermore, it seems that both species have similar requirements for terrestrial habi-
tats, preferring areas covered with forests (Malmgren 2002). Eventually, because T.
cristatus remains in the water for a longer period after laying its eggs, it’s likely for
it to be affected to a greater extent by the water pollution due to cattle manure.
These are felt more in the summer period, when the water level drops, this fact be-
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ing registered in other cases too, favoring amphibians whose development is prior
to this period (Canals et al. 2011).

Generally speaking, the populations of the 2 newt species from Maru evolve ac-
cording to the rules described before in the Apuseni Mountains (see in: Cicort-
Lucaciu et al. 2011). L. vulgaris follows exactly this rule, but for T. cristatus some
differences do appear. Thus, as in the case of other populations (Cicort-Lucaciu et
al. 2011), the females generally prevailed throughout the population, but when en-
tering the water the males were more numerous. Also, in both species the repro-
ductive peak, therefore the maximal number in the population is reached in May.
However, it seems that between the populations from the Apuseni Mountains and
those in Tarcau Mountains there is a time lapse of approximately two weeks. Thus,
the maximum number in the population from Maru was reached on May 5% while
in the Apuseni Mountains, on May 20t (Cicort-Lucaciu et al. 2011). This fact may
be a consequence of the southern localization of the population from Maru, which
allowed, due to the thermal regime, the earlier awake of newts from the hiberna-
tion period. Also, these facts seem to confirm the existence of some differences be-
tween the populations of newts from the Apuseni Mountains and the mountains in
the southern side of the Mures River, differences that seem to be more obvious in
the case of I. alpestris (Bogdan et al. 2011). Probably the real differences are between
populations situated in different regions of the country. Although, the reproduc-
tive period seems to be offset from the situation in the Apuseni Mountains, the exit
from the water doesn’t happen earlier, the newts from Maru remaining in the wa-
ter for a longer period.

Probably the newts entered the water about 2 weeks in advance of the date of
the beginning of the study, highlighting again the importance of the regional dif-
ferences in the dynamic of the populations of these amphibians. This fact is indi-
cated by the large share of individuals in the populations in the habitat at the be-
ginning of the activity in relation to other regions (Cicort-Lucaciu et al. 2011). L.
vulgaris leaves the aquatic habitat massively and constantly in a shorter period of
time after laying the eggs, meanwhile if the habitat doesn’t dry out, the crested
newts stay longer in water, the species having a higher affinity for the aquatic en-
vironment (Cicort-Lucaciu et al. 2009). In Maru nine individuals of T. cristatus were
captured even in August. Although the habitat was reduced in August, it has not
dried up, still presenting areas where the depth of the water exceeded 80 cm,
which has benefited crested newts.

L. vulgaris closely follows the population dynamic observed previously (Cicort-
Lucaciu et al. 2011). Thus, this species” population grows steadily and linearly until
they reach their reproductive peak, and then decreases in the same manner until
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the permanent leaving of the aquatic habitat (Table 2). In contrast, T. cristatus, al-
though somehow it still follows the same direction, evolves differently. Thus, this
species doesn’t present a linear growth, but an oscillatory evolution. In the second
period the number of individuals was lower than in the first, and in the fifth was
again higher than in the fourth (Table 2). The explanation is difficult, especially
since in other cases no fluctuations were observed, the evolution being linear as in
the case of L. vulgaris (Cicort-Lucaciu et al. 2011). The decrease from the second pe-
riod can be a consequence of the lower temperatures registered in the period, even
lower than in the first period. Therefore, the temperature has probably reduced the
activity of the crested newts, a larger and more exposed population. It is probable
that they are withdrawn in the vegetation on the banks of the water pond due to
the decrease in temperature. It is possible that the fluctuations in the population
are actually a consequence of the ability of crested newts to move towards the ter-
restrial area to hunt, this being the only species of newts from Romania for which
in certain reproductive periods the food from terrestrial environments prevail (e.g:
Cicort-Lucaciu et al. 2007).

Table 2. The percentage amount of the newt populations from Maru
(M- males, F- females)

Species 2510 | 141V | 5V | 28V | 11VI | 20VI | 12 VIO
o Total | 6262 | 3640 | 100 | 3155 |5582 | 679 | 436
HHUTUS M 8170 | 2073 | 100 | 2560 | 7073 | 365 | 243

cristatus

F 5000 | 4677 | 100 | 3548 | 4596 | 887 | 564
Lot Total | 2983 | 4596 | 100 | 2747 | 1522 | 022 ;
v;s’lsou:;"" M 5046 | 5798 | 100 | 3661 | 21.83 0.23 -
& F 1993 | 4020 | 100 | 23.08 | 1204 | 022 -

In spring, L. vulgaris migrates slower than T. cristatus in the habitat. Even if in
this period, the number of L. vulgaris individuals is obviously higher than the
number of T. cristatus individuals, they represent a smaller percentage of the popu-
lation than in the case of the crested newts. But, L. vulgaris leaves the aquatic habi-
tat faster than T. cristatus. Thus, in August common newts are not present in the
pond, while some crested newts were still found. Because the habitat doesn’t dry
out in the summer, T. cristatus stays in it, proving that it's a well adapted species to
the water (Cicort-Lucaciu et al. 2011). Basically, this fact confirms that in other
cases the species leaves the water faster, being forced by the drying out of the habi-
tat (Cicort-Lucaciu et al. 2009) and if it is a permanent one, a part of the T. cristatus
population will constantly remain in the water.
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L. vulgaris has a more synchronous reproduction than T. cristatus. Thus, during
the reproductive period there are a large number of individuals present in the wa-
ter, which are reduced massively three weeks after, a weaker tendency for T.
cristatus. Thus, for L. vulgaris, at least half of the population is present in the water
only for reproduction, leaving the water immediately after its completion.

Table 3. Sex ratio of each newt species for the entire period
(M- males, F- females)

Species 251 | 14 VI 5V 28V | 11VI | 20VII | 12 VIII
Triturus M 51.93 | 22.66 39.80 | 323 |5043 |2142 |2222
cristatus F 48.06 | 77.33 60.19 | 67.69 | 4956 | 7857 | 77.77
Lissotriton | M 54.84 | 40.89 3242 | 4321 | 4650 |3333 |0
vulgaris F 45.15 | 59.10 67.57 | 56.78 | 53.50 | 66.66 |0

The sex ratio (Table 3) is inclined towards the female newts for both species. For
L. vulgaris, females dominate very clearly. Also, in other studies of the newt popu-
lations the females prevailed (Bell 1977, Cicort-Lucaciu et al. 2010). However, for
both species, in the first period males are more numerous, which confirms previ-
ous studies (Harrison et al. 1983, Cicort-Lucaciu et al. 2010). From the second pe-
riod on, the ratio changes, females being the majority. However, towards the end
of the aquatic period the phenomenon tends to reverse again.

CONCLUSIONS

The populations of T. cristatus and L. vulgaris from Maru are bigger compared to
other populations from Romania. This highlights the great conservative value of
the habitat, in a region where the reproductive habitats of the newts are rare. Al-
though in general the rules of the newt populations” dynamics previously observed
are followed, in Maru it seen there is at least one difference to the previously stud-
ied populations from the Apuseni Mountains. Thus, the peak of the reproduction
period from Maru was reached approximately two weeks in advance. However,
the newts don’t leave the water earlier, but remain longer in it. Thus, the aquatic
period is not moved globally, it's only prolonged, spawning taking places earlier
while newts remain in the water more. This shows the importance of local differ-
ences which determine the dynamic of the newt populations from different areas,
primarily emphasizing the value of the climatic factors. The biggest population is
of the species with the smaller sized individuals, L. vulgaris. This species leaves the
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water earlier than T. cristatus, in which some individuals are constantly present in
the water. The spawning period is identical for both species. In all populations, fe-
males dominate numerically quite definitely. However, as in other cases, in the be-
ginning of the aquatic period males are more numerous, entering the water faster
and in a greater number than females.
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