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Abstract. Mesotriton alpestris populations are present at much lower altitudes at the western
boundary of the Apuseni Mountains than in the rest of Romania. The species is common in
the area from 200-300 m altitude upwards, but occasionally it also appears at 150 m. The
species is constantly and homogenously present to the west of the Apuseni from the lower
limit of the hills, from the contact margins with the plain and as far as the mountains’
summits (from 150-1500 m). The existence of low altitude populations is probably not a
consequence of the distinct climatic conditions, because they differ between the various low
areas from the west of the Apuseni, and additionally M. alpestris is not present at low
altitudes in other areas of Romania that have similar climatic conditions. Thus, a scenario is
proposed suggesting that in the western region of the Apuseni Mountains, M. alpestris would
have survived in the last glacial maximum, the low altitude populations indicating this fact.
This scenario is supported by recent data regarding the existence of certain glacial refugees in
the central parts of Europe, in which species connected to a colder environment survived. The
populations from the Apuseni Mountains are also presently isolated from the rest of the
populations from Romania, probably representing another evolutionary unit, and therefore
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should benefit from increased and independent preservative attention.
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Introduction

Mesotriton alpestris is a central and eastern
European species, also present in some of
the sectors from the Iberian, Apennines and
Balkan Peninsulas (Zuiderwuk 1997). This
species is found at a wide range of altitudes.
At the northern limit of its range, (in
Holland), it can be found at sea level
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(Miaud & Merild 2001), but as it moves
southwards it takes refuge at increasingly
higher altitudes (Petrov 2007). M. alpestris is
well represented in Romania, with the
country being situated at the eastern limit of
its range (Zuiderwuk 1997). In Romania it is
traditionally considered a mountainous
species, in the past being encountered only
at altitudes that exceed 500 or even 700m
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Explaining the presence of low altitude M. alpestris populations from western Romania 407

(Fuhn 1960, Cogdlniceanu et al. 2000, Ghira
et al. 2002, Iftime 2005). The presence of the
species in Romania at high altitudes can be
considered to be natural, as the country is
situated closer to the southern limit of its
range and the southern part of Romania
benefits from a climate with sub-Medi-
terranean influences (Drugescu & Geacu
2004). However, in the last few years in
western Romania, M. alpestris has been
observed increasingly frequently at lower
altitudes (Covaciu-Marcov 2001, Covaciu-
Marcov et al. 2003a,b,c, 2005a,b, 2006a,
2007a,b,c, Ghira et al. 2002). The respective
localities are
boundary of the Apuseni Mountains, in-
cluding at the limit with the Pannonian
Plain. Thus, these papers started to outline
the idea that in the western part of the
Apuseni Mountains, the mountain newt is
distributed up to 200-300m altitude, much
lower than in other regions from the
country, even decreasing to 150m altitude
(Covaciu-Marcov et al. 2006). Although in
the past different
regarding the geographical distribution of
the herpetofauna have been conducted in
Romania (Demeter et al. 2006, Strugariu et
al. 2006, Iftime et al. 2007, Gherghel et al.
2007, Sos et al. 2008), M. alpestris has never
been encountered in other parts of the
country at such low altitudes. Thus, one can
clearly distinguish the differences regarding
the distribution of the species in the western
part of the Apuseni Mountains from the rest
of the country, but the causes of these
differences have remained elusive until
now. In this context, the present paper
combines the recent scientific data concern-
ing the distribution of the mountain newt in
the areas of lower altitude situated west to
the Apuseni Mountains together with new,
unpublished data. Meanwhile, the paper

situated at the western

few years studies

offers assumptions regarding the presence
of these low altitude populations through
the perspective of the recently accumulated
knowledge, concerning the species, at a
general European level (Sotiropoulos et al.
2007, 2008, Steinfartz et al. 2007).

Materials and Methods

The information presented in this paper was
gathered between 2000 and 2009. In general, studies
were not conducted that focused on the identification
of the mountain newts, but instead were concerned
with the composition and the geographical distri-
bution of the herpetofauna of some north-western
regions of Romania. The western sectors of the
Apuseni Mountains were the primary focus (situated
in Satu-Mare, Silaj, Cluj, Bihor, Hunedoara and Arad
County), but the studies also examined other
mountainous areas from western Romania, for
example Maramures County. However, the species
was not observed there at low altitudes.

The Apuseni Mountains lie in the western part
They belong to the Carpathian
Mountains, representing the northern sector of the
Occidental Carpathian group (Fig.1). Their maxi-
mum height (1849m in Bihor Peak) is lower than
other groups of the Romanian Carpathians (Mandrut
2006). To the west and to the north-west, the Apuseni
continue with different hilly units (Posea & Badea
1984), their height decreasing to the west, and
gradually disappearing in the Pannonian Plain. To
the east, the Transylvanian Depression limits them.
To the north, the Apuseni are separated from the
Oriental Carpathians through the Somes river, and to
the south from the Poiana Rusca Mountains and then
from the Middle Carpathians by the Mures river.

The field activity took place between March and
May, with the exception of areas over 1000 m in
altitude, where it was also possible in the summer. In
the majority of the cases, we analysed all of the
localities and all of the accessible roads from the
research areas. Our sampling method involved the
use of transects (Cogalniceanu 1997), a method that
has recently been used in other herpetological
studies (Kati et al. 2007). The newts were captured
from the aquatic environment using different types
of nets. When it was possible to work from the
banks, we used a round net attached to a 2 m long

of Romania.
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metallic handle. For certain wide aquatic habitats, it
was necessary to enter in the water with rubber
boots, and in this case using a square dredger. In all
of the situations, the captured animals were released
in their habitat after their determination, sometimes
being photographed beforehand.

Results

Low altitude M. alpestris (Table 1) popu-
lations had previously been identified in 46
localities situated in the western part of the
Apuseni Mountains. All of the 46 popu-
lations are found below 500m in altitude,
which is lower than other populations
Romania. These populations surround the
base of the Apuseni Mountains and their
coterminous hills like a belt, reaching their
limit with the plain (Fig.1). M. alpestris is
common in the area from 200-300m up-
wards, but occasionally it is found as low as

Covaciu-Marcov, S.D. et al.

150m. The species’ presence at 150m is
probably exceptional because of the almost
complete absence of forests at these alti-
tudes, the reduced surface, and the insular
aspect of the eventual remaining forests,
which thus determined the disappearance
of the mountain newt.

However, M. alpestris is not limited in
the region only to such altitudes, but also
ascends to the high areas of the Apuseni
Mountains, being present until 1500 m in
altitude in the Padis Plateau area. Therefore,
in the Apuseni Mountains the species is
found from 150 to 1500m altitude, having an
altitudinal range of 1350m, one of the
highest in Romania. At least in the western
part of the Apuseni Mountains the species is
continuously and homogenously spread
from the foot of the mountains (from the
contact point of the hills with the plain) and
to the peak of the mountains.

Figure 1. The distribution of Mesotriton alpestris populations
in the western part of the Apuseni Mountains (see Table 1)
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Table 1. M. alpestris distribution localities in the western regions of the Apuseni Mountains.
[AR- Arad county, BH- Bihor county, MM- Maramures county, SJ- Silaj county, SM- Satu-Mare county]

Locality

Geographical coordinates

Altitude

Autor and year of notice

Cdrand [AR]
Craiva [AR]
Cladova [AR]
Dumbravita [AR]
Groseni [AR]
Grosii Noi [AR]
Madrigesti [AR]
Mardus [AR]
Moneasa [AR]
Nadas [AR]
Nermis [AR]
Paiuseni [AR]
Slatina de Mures [AR]
Siad [AR]

Visoaia [AR]
Barajul Lesu [BH]
Bdita [BH]

Bdita Plai [BH].
Chiscdu [BH]
Cornet [BH].
Damis [BH]

Derna [BH]
Dobresti [BH]
Fasca [BH]

Finis [BH]

Giulesti [BH]

Huta Voivozi [BH]
Padis [BH]
Padurea Neagra [BH]
Poiana (Vascidu) [BH]
Poiana Tasad [BH].
Pietroasa [BH]
Récas [BH]

Remeti [BH]

Rosia [BH]

46°27'18” N / 22°04'50” E
46°35'24” N / 21°59'05” E
46°10'28"” N / 21°43'02” E
46°06'03"” N / 22°06'07"” E
46°29'55” N / 22°09'03” E
46°07'53"” N / 22°08'29” E
46°10'02” N / 22°14'53” E
46°36'09” N / 22°05'08"” E
46°28'07” N / 22°18'15” E
46°11'02” N / 21°54'03"” E
46°11'27"” N / 22°04’30” E
46°12'31” N / 22°06'16” E
46°09'15” N / 22°11’37” E
46°09'15” N / 22°0017” E
46°14'01” N / 22°03'09” E
46°48'35” N / 22°35'21” E
46°28'55” N / 22°35'21” E
46°29'12” N / 22°36'46"” E
46°33'15"” N / 22°34'52” E
46°56’43” N / 22°24'14” E
46°56'43"” N / 22°30°47” E
47°11'49” N / 22°18'52” E
46°53'55"” N / 22°16'37" E
46°57'51” N / 22°18'52"” E
46°33'02” N / 22°15'27” E
46°33'12” N / 22°35'10” E
47°09'36"” N / 22°32'19” E
46°37'12” N / 22°41'56” E
47°08'43"” N / 22°26'18” E
46°27'30” N / 22°36'49” E
46°57'17” N / 22°09'23” E
46°35'14"” N / 22°36'56" E
46°51'35"” N / 22°20°23” E
46°49'50” N / 22°36'38" E
46°51'38"” N / 22°24'20” E
47°11'32” N / 22°18'07” E

185 m
150 m
450 m
192 m
358 m
238 m
445 m
279 m
392 m
312 m
183 m
337 m
346 m
175 m
509 m
618 m
489 m
532 m
496 m
571 m
673 m
210 m
395 m
366 m
340 m
512 m
567 m
1442 m
458 m
577 m
397 m
458 m
412 m
508 m
489 m

Covaciu-Marcov et al. 2006a

Covaciu-Marcov et al. 2006a

Ghira et al. 2002

Covaciu-Marcov et al. 2005a
Covaciu-Marcov et al. 2006a
Covaciu-Marcov et al. 2005a
Covaciu-Marcov et al. 2007b
Covaciu-Marcov et al. 2006a
Covaciu-Marcov et al. 2007b
Covaciu-Marcov et al. 2007¢c
Covaciu-Marcov et al. 2006a

Covaciu-Marcov et al. 2007b

Curent study

Covaciu-Marcov et al. 2006a
Covaciu-Marcov et al. 2007b
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003b
Covaciu-Marcov et al. 2003b
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003a

Covaciu-Marcov et al. 2003¢c

Covaciu-Marcov 2001

Covaciu-Marcov et al. 2003¢
Covaciu-Marcov et al. 2003b
Covaciu-Marcov et al. 2003a
Covaciu-Marcov et al. 2003¢

Covaciu-Marcov et al. 2003a
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Table 1. (continue)

Stana de Vale [BH]
Socet [BH]

Sinteu [BH]

Surducel [BH]

Tasad [BH]

Tarcaita [BH]
Tomnatec [BH]

Valea Tarnei [BH].
Viérciorog [BH].

Zece Hotare [BH]
Vanatori - j

Asuaju de Sus [MM]
Baita de sub Codru - MM
Barsdu [SM]

Barsdu de Jos [SM]
Cuta [SM]
Homorodu de Sus [SM]
Miériuas [SM]

Poiana Codrului [SM]
Solduba [SM]
Bogdana [S]]
Buciumi [S]]

Cizer [9]]

Fagetu [9]]

Halmasd [9]]

Huta [S]]

laz []]

Mirsid [S]]
Mesteacén [S]]

Poic (Satu Hurez) [S]]
Sangeorgiu de Meses [S]]

46°41°00” N / 22°37'47” E
47°09'52” N / 22°29°50” E
47°07'13” N / 22°26'33” E
46°56'09” N / 22°19'16” E
46°56'49” N / 22°08'43” E
46°33'57” N / 22°16’56” E
46°54'37” N / 22°26'42” E
47°09'23"” N / 22°31'28” E
46°55'29” N / 22°18'20” E
46°53'29” N / 22°27'15” E
46°59'20"” N / 22°52'43” E
47°35’37” N / 23°09'21” E
47°32'53"” N / 23°05'03” E
47°36'51” N / 23°10'18” E
47°37'01” N / 23°14'51” E
47°32°01” N / 23°01'27” E
47°35'29"” N / 23°04'44” E
47°40'42” N / 23°12'20” E
47°37'17” N / 23°13’40” E
47°35'14” N / 23°03'36”
47°01'14” N / 22°57'46” E
47°01'40” N / 23°01°40” E
47°01°00” N / 22°52'07” E
47°06'49” N / 22°36'10” E
47°07'49” N / 22°34'41” E
46°59'56” N / 22°56'31” E
47°05'53"” N / 22°39'22” E
47°13'57” N / 23°08'48” E
46°57'48” N / 22°59'01” E
46°59'18” N / 22°54’30” E
47°02'20” N / 22°57'50” E

Covaciu-Marcov, S.D. et al.

Altitude Autor and year of notice
1170m Covaciu-Marcov et al. 2003¢
570 m Covaciu-Marcov et al. 2003a
673 m Covaciu-Marcov et al. 2003a
452 m Covaciu-Marcov et al. 2003b
353 m Covaciu-Marcov 2001
442 m Covaciu-Marcov et al. 2003¢
621 m Covaciu-Marcov et al. 2003a
592 m Covaciu-Marcov et al. 2003a
387 m Covaciu-Marcov et al. 2003b
667 m Covaciu-Marcov et al. 2003a
541 m Curent study
239m Covaciu-Marcov et al. 2007a
392 m Covaciu-Marcov et al. 2007a
315m Covaciu-Marcov et al. 2005b
276 m Covaciu-Marcov et al. 2005b
313 m Curent study
322m Covaciu-Marcov et al. 2005b
200 m Covaciu-Marcov et al. 2005b
235m Covaciu-Marcov et al. 2005b
265 m Covaciu-Marcov et al. 2005b
465 m Curent study
379 m Curent study
528 m Curent study
503 m Curent study
455 m Curent study
512m Curent study
316 m Curent study
270 m Curent study
501 m Curent study
596 m Curent study
490 m Curent study

The mountain newt has almost always
been observed in the forested areas (Fig.2).
On rare occasions they have been observed
outside of the forests, but only to lay eggs,

North-West | Zool, 5, 2009

when the reproducing habitats were near
the forests. In only one case, at Buciumi
from Salaj County, the mountain newts
were encountered at approximately 1km
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from the forest, in a permanent swamp
(Fig.2F). Principally M. alpestris reproduces
in small sized aquatic habitats, including
temporary ponds, even in those formed on
country roads because of the crossing of
different agricultural machines. In many ca-
ses, it also appears in larger areas, with a
slower flow and without fish, and some-
times they even populate the canals from
the edges of the country roads. M. alpestris
rarely appears in large permanent swamps
with specific vegetation, or in artificial habi-
tats reclaimed from the quarries, or main-
tained for the watering of the animals. In
the terrestrial phase, the mountain newts
are hard to find, being observed in higher
areas under logs or rocks. In almost all of
the localities, M. alpestris was present toge-
ther with Lissotriton vulgaris, and in the lar-
ger habitats together with Triturus cristatus.

Discussions

The results above prove without a doubt
that in the western part of the Apuseni
Mountains, M. alpestris has another inferior
altitudinal boundary than in the rest of
Romania, and that this is a general rule in
the area and not an exception. Because of
the general aspect of the species’ distri-
bution in the western part of the Apuseni, it
is very hard to offer a unique, global, and
plausible explanation. However, consider-
ing that the picture of the low altitude
population distribution is already sketched
between its principal limits, and due to the
accumulation of knowledge regarding the
species in Romania as well as at a wider
European level, we suggest that there are
two possible explanations for this situation:
1. The climatic scenario and 2. The
zoogeographic scenario.

The climatic scenario

Previously in Romania, M. alpestris had only
been found below an altitude of 500 m once
before (Miclutda 1970). The species was
encountered in the Baia Mare depression, at
210 m altitude. Its presence at such low
altitudes can be explained by the colder and
moister depression climate of this region
(Micluta 1970). This explanation seems
plausible, as the area truly maintains a
colder and moister climate in comparison
with other parts of western Romania
situated at similar altitudes (Stoenescu et al.
1966). This explanation is also applicable to
certain low altitude populations from the
Apuseni Mountains, as well as the popu-
lations north of Ses Mountain, from the
Derna area (Covaciu-Marcov et al. 2003a).
However, further results gradually eroded
this interpretation, and finally canceled it.
Therefore, the identification of the species in
points from Arad County at
altitudes lower than 200 m is principally a
counter argument of the theory (Covaciu-
Marcov et al. 2006a). In Arad County, the
climate is warmer and dryer than in other
areas from the western part of Romania
(Stoenescu et al. 1966), and here M. alpestris
descends to the lowest. A similar situation is
also found on the southern slope of Zarand
Mountain.

Doubt
explanation by the comparison of the
climatic regime from the focal area with the
regime from other regions from Romania.
For example, the climate from northern
Moldavia is significantly colder and moister
than the one from the western part of
Romania, and there the newts descend the
lowest at just 450m altitude (Covaciu-
Marcov et al. 2008a). In addition, although
other studies were conducted in the area,

several

is also cast on the climatic
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there are no records of low altitude popu-  -340m, but only in the center of the Molda-
lations (Strugariu et al. 2006, 2007). Popu- vian Carpathians (Ghiurcd et al. 2005,
lations were occasionally encountered at 320  Gherghel & Ile 2006, Gherghel et al. 2008).

Figure 2. Reproducing habitats of lowland M. alpestris populations in the studied area
A.-B.: at Cuta [SM]; C.: at Poiana Codrului [SM]; D.-E.: at Mirsid [S]]; F.: at Buciumi [S]].
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These appear only locally, probably because
of some local climatic conditions.
versely, M. alpestris is missing from the hilly
areas of northern Moldavia situated east of
the Siret river (Covaciu-Marcov et al. 2003d,
2006b, 2008a), although they have a colder
and wetter climate at similar altitudes to the
low altitude populations westwards of the
Apuseni Mountains. In addition, M. alpestris
seems to be absent from lower altitude areas

Con-

with similar climatic conditions found in the
eastern part of Transylvania (Csata & Csata
1997, Cogalniceanu et al. 2000, Ghira et al.
2002, Demeter et al. 2006).

We consider that the climatic pattern is
not the most parsimonious explanation of
the pattern observed for two reasons., First,
it is canceled by the climatic diversity
conditions in which the lower altitude
populations from the western part of the
Apuseni Mountains are found, and second,
by the comparison with other areas from the
country with identical climatic conditions in
which the newts either do not descend at
lower altitudes, or they are really missing.

The zoogeographic scenario

Through this model, we propose that the
low altitude M. alpestris populations from
the west of the Apuseni Mountains have
been present in the area at the respective
altitudes since the last glacial period. In the
last glacial maximum (LGM), a group of M.
alpestris survived in the extreme west of the
Apuseni, at the limit with the plain, in areas
in which the local climate allowed the
maintenance of a forest enclave. With the
warming of the climate from the postglacial
period, these populations slowly spread
towards the higher areas of the Apuseni.
This would have been the only possible

direction of advancement, with the progres-
sion northwards and eventually southwards
being blocked by two large rivers (Somes
and Mures) and their accompanying un-
usable areas of river meadows by this spe-
cies. Thus, the advancement of the newts
was possible only to the east, towards the
higher altitudes of the Apuseni. However,
here it was also limited, because once they
reached the eastern flank of the mountain,
the higher temperatures did not allow the
advancement towards the lower areas of the
Transylvanian plateau, which explains the
distribution of the species in the eastern part
of the Apuseni. Presently it must be high-
lighted that the M. alpestris populations
from the Apuseni Mountains are practically
completely isolated from the rest of the
species’ range.

This scenario is, at least at present, the
only one capable of explaining the distri-
bution of the low altitude populations,
spread so homogenously and constantly on
the entire western flank of the Apuseni
Therefore, the low altitude
populations are practically set in the area at
least from LGM.

The LGM survival of some M. alpestris
populations in the western part of the Apu-
seni Mountains is sustained by new data
regarding the glaciations from Europe.
Thus, recently the presence of forests in the
LGM has been established in the Pannonian
basin (Ravazzi 2002), and in recent years the
existence of some Nordic refugees for the
temperate trees has been settled (Willis et al.
2000, Stewart & Lister 2001, Willis & van
Andel 2004, Magri et al. 2006). Some other
recent studies have placed in this region the
refugia of some species or groups of species
related to a colder climate (Wallis & Arnt-
zen 1989, Babik et al. 2005, Ursenbacher et

Mountains.
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al. 2006). Thus, the idea that the species
connected to a temperate climate survived
in the three classic refugia was created
(Iberic, Apennine and Balkan Peninsula),
and the colder climatic forms would have
had northern refugia, the most plausible
being the carpatho-pannonian refuge (Brun-
hoff et al. 2003, Palme et al. 2003, Ursen-
bacher et al. 2006). Other past zoogeogra-
phical theories have also speculated the
survival of the species in the glacial time at
the level of certain Carpathian valleys with
a specific microclimate (Stugren 1957, 1986).

The most relevant support of this
explanation is provided by beech trees,
recently establishing the scenario of the
quaternary history of the species in Europe
(Magri et al. 2006). The beech populations
from the Apuseni possess certain genetic
differences (Gomory et al. 2003), with the
Apuseni probably being a
secondary refuge of this species (Magri et al.
2006). However, in the same manner as that
of the mountain newt, the beech popu-
lations from this refuge slowly moved after
the warming of the climate, not contributing
to the colonization of new territories (Magri
et al. 2006). The situation seems similar in
the case of M. alpestris, which although it
moved very little after LGM, did not
colonize areas too large, and probably never
contacted the populations from the other
Carpathian Mountains originating from
other refugia.

The zoogeographic scenario adequately
explains the lack of M. alpestris from other
areas with similar climatic conditions and

Mountains

with similar altitudes. Their absence from
those areas is simple, because M. alpestris
had refugia westwards of the Apuseni
Mountains and not in the northern parts of
Moldavia or in Maramures. The populations
from the refuge remain in the same location
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after the glacial period, even if their
individuals subsequently colonized other
areas, as indicated by the presence approxi-
mately 100 years ago of the common viper
from Pad Plain (Scali & Gentili 1999). The
north of Moldavia was colonized by the
species together with the postglacial warm-
ing of the climate, with their presence at
450m altitude being the result of the moister
and colder climate from the area. The
absence of the species from the hilly areas of
northern Moldavia situated eastwards of
the Siret River (Covaciu-Marcov et al.
2006b) coincides with the inability of the M.
alpestris group from the Apuseni Mountains
to advance in the Transylvanian Plateau.
Therefore, in Moldova the mountain newt
advanced northwards once with the warm-
ing of the climate, following the mountain
range, thus advancing west of Siret river.
Once it reached the high area from the
water junction between the Siret and the
Prut, M. alpestris did not return south to
colonize the hill because the climate had
already prevented this, as it did not allow
the group from the Apuseni to enter Tran-
sylvania.

A fact that apparently refutes the zoo-
geographic scenario, but actually confirms
it, is the absence of M. alpestris northwards
of Somes from the lower areas coterminous
to the Oas Mountains. In that region L.
montandonii, a mountain species, is present
at over 200 m altitude (Covaciu-Marcov et
al. 2007d, 2008b). Surprisingly, M. alpestris is
present southwards of Somes river at 200 m
altitude, but only 30 km further north it is
absent from an area in which, at the same
altitudes only L. montandonii is present. In
actuality, this fact is supporting evidence of
the refuge scenario. M. alpestris is missing
from the lower areas of Oas simply because
the species did not have a refuge there. In
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the Gutai Mountains it is however present,
but at normal altitudes, because of the
recent colonizing populations reaching
there. L. montandonii is present in the lower
areas from Oas, because a group of this
species had a refuge there.

The western area of Romania can be
considered a northern refuge, localized in
the contact sectors between the high areas
and the plain. These are sectors in which,
considering the latest paleobotanic data,
there would have been forests, including
deciduous ones (Willis et al. 2000, Magri et
al. 2006). However, this refuge was actually
divided in several sub-refuges (M. alpestris
in Apuseni and L. montandonii in Oas),
either by different microclimatic
conditions, or by geographical barriers such
as the Somes river. Thus, it is confirmed that
the different glacial refuges were in fact
separated in several sub-refuges, which is
proven in the Iberic refuge (Gomez & Lundt
2006). Recently it has been shown that many
species which were previously considered
as originating from a single refuge, actually
survived in several refuges (Babik et al.
2005, Magri et al. 2006, Hofman et al. 2007,
Ursenbacher et al. 2008).

Otherwise, in all of the north-western
area of Romania, species traditionally consi-
dered in the country as being mountainous
are present at unusually low altitudes.
Unsurprisingly, these appear just in the
areas in which the newts also descend at
low altitudes, because in those areas there
were glacial refuges. Firstly, it is about the
herpetofauna elements, because the recent
studies were based on them, but sometimes
there are also examples from the plants’
area. Therefore, the north-western part of
Romania is the only area in the country
were Sphagnum moss is present on the plain
(Ardelean & Karacsonyi 2002), and in the

local

Maégura Codrului area from the northern
part of the Apuseni, the beech descends at
200 m altitude (Marian 2003). This fact
confirms the refuge scenario of the beech
from the Apuseni Mountains (Magri et al.
2006), with M. alpestris also being present in
the beech forests. In Arad County (where
mountain tritons are present at their lowest
altitudes), low altitude populations of
Salamandra salamandra, Rana temporaria or
Vipera berus (Covaciu-Marcov et al. 2006a,
2008c) are present. Additionally, in Oas, in
the vicinity of the low altitude populations
of L. montandonii, the same species appear
together with Zootoca vivipara (Covaciu-
Marcov et al 2004, 2007e, Covaciu-Marcov &
Ferenti 2008). These data stress the idea of a
glacial refuge in north-western Romania,
fragmented into several sub-refuges, and in
the western of the Apuseni Mountains there
is a group of M. alpestris different from the
other groups of this species from Romania.
The differences from the rest of the M.
alpestris populations from Romania are due
to the fact that the ones from the Apuseni
Mountains represent another evolutionary
unit. The most recent and comprehensive
study regarding the mountain tritons
(Sotiropoulos et al. 2007) demonstrated that
there are two different groups of M. alpestris
in Romania. These groups originated from
different refugia, one present in the Middle
Carpathians, and the other in the Oriental
Carpathians. During this study no indi-
viduals from the Apuseni Mountains were
analyzed. At least the southern group,
originating from a northern Balkanic refuge
(Sotiropoulos et al. 2007), is very different
and inhabits extremely high altitudes. Thus,
in the Pardng Mountain area, the species
appears only from 1200 m altitude upwards
(Covaciu-Marcov et al. 2009, unpublished
data), at the limit of the forest and the
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mountain meadow. This is a consequence of
the localization of these populations at the
northern limit of the postglacial expansion.
As they spread northwards together with
the increase of the temperature, the mount-
ain newts were limited to higher and higher
altitudes. As long as the low altitude popu-
lations from the Apuseni Mountains are
situated in the area of the refuge from LGM.
The southern group probably stopped in the
central area of the Middle Carpathians, as in
the Oriental Carpathians there is another
group of M. alpestris (Sotiropoulos et al.
2007).

Considering the discussion above, the
M. alpestris populations from the Apuseni
Mountains probably represent
evolutionary unit different from the rest of
the populations from Romania, even if this
fact has not have been confirmed gene-
tically. These populations were, if our
scenario could be proved, isolated from the
rest of the species at least from LGM, and
currently are continuously isolated by
geographic barriers. Also in other areas the
populations situated at reduced distances
however, present important distinctions,
being considered as representing different
evolutionary units (Sotiropoulos et al. 2008).
Similar situations, registered at the northern
limit of the species” range were also signal-
ed at very recently isolated populations, in
areas of recent colonization (Pabijan et al.
2005, Pabijan & Babik 2006). In this case, the
Apuseni Mountain populations and es-
pecially the lower ones should benefit from
a distinct conservation status, and different
from the populations in other parts of the
Romanian Carpathians. This is in the case in
which the majority of the M. alpestris low
altitude populations are numerically re-
duced, being residual populations. These

another
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populations are strongly threatened by the
human activities, especially deforestation.

Perspectives

The low altitude M. alpestris populations
west of the Apuseni Mountains appear to
be distinct from populations from the rest of
Romania, probably representing another
evolutionary unit. In this context, it is
imposed in the shortest time possible, the
exact establishment of the distribution of
these populations through the repeated
investigation of all of the sectors which
could shelter populations like these. In the
same time, genetic studies to clarify the
validity of the zoogeographic scenario
would be necessary. The identification of
the refugia from the LGM has a significant
importance, contributing to the establish-
ment of the conservation and management
priorities of the genetic resources (Hampe &
Petit 2005). Regardless of this, the low
altitude populations should benefit from
real and immediate measures of protection
which can guarantee their survival. Mean-
while, new problems arise, such as the one
of the affiliation of the M. alpestris po-
pulations from the Banat Mountains and
eventually from the Poiana Ruscd Mount-
ains, the populations situated south-wards
of Mures River. Theoretically, these should
belong to the southern group, therefore to
the Middle Carpathians group. In summary,
the present results should initiate several
future studies, which should clarify the
status of the species in Romania regarding
the general European and theoretic biolo-
gical importance of these issues.



Explaining the presence of low altitude M. alpestris populations from western Romania 417

References

Ardelean, G., Karacsonyi, C. (2002): Flora si Fauna Vaii
Ierului (inainte si dupd asanare). Editura Bion, Satu-
Mare, Romania.[in Romanian].

Babik, W., Branicki, W., Crnobrnja-Isailovic, J.,
Cogalniceanu, D., Sas, 1., Olgun, K., Poyarkov, N.

M., Arntzen, J. W. (2005):
Phylogeography of to European newt species -
discordance between mtDNA and morphology.
Molecular Ecology 14: 2475-2491.

Brunhoff, C., Galbreath, K. E., Fedorov, V. B., Cook, J. A,
Jaarola, M. (2003): Holarctic phylogeography of the
root vole (Microtus oeconomus): implications for late
Quaternary biogeography of high
Molecular Ecology 12: 957-968.

Cogalniceanu, D. (1997): Practicum de ecologie a
Amfibienilor - metode si tehnici in studiul ecologiei
Amfibienilor. din  Bucuresti,
Bucharest.[in Romanian].

Cogalniceanu, D., Aioanei, F., Bogdan, M. (2000):
Amfibienii din Romaénia, Determinator. Ed. Ars

A., Garcia-Paris,

latitudes.

Ed. Universitatii

Docendi, Bucharest. [in Romanian].

Covaciu-Marcov, S.D. (2001): Contributii la cunoasterea
raspandirii speciei Triturus alpestris Laurentus 1768
in judetul Bihor, Romania. Analele Stiintifice ale
USMF. 1: 37-41. [in
Romanian].

Covaciu-Marcov, S.D., Sas, 1., Cupsa, D., Meleg, G., Bud,
B. (2003a): Studii herpetologice in regiunea Muntilor
Padurea Craiului si Plopisului (Judetul Bihor).
Analele Universitatii din Oradea, Fascicula Biologie
10: 81-95. [in Romanian]

Covaciu-Marcov, S.D., Cupsa, D., Telcean, I, Sas, I,
Cicort, A. (2003b): Contributii la cunoasterea
herpetofaunei din regiunea cursului mediu si
inferior al Crisului Negru (Judetul Bihor, Roméania).
Oltenia, Studii si Comunicari Stiintele Naturii 19:
189-194. [in Romanian].

Covaciu-Marcov, S.D., Telcean, 1. C., Sala, G., Sas, I,
Cicort, A. (2003c): Contributii la cunoasterea
herpetofaunei regiunii Beius, jud. Bihor, Romania.
Nymphaea, Folia Naturae Bihariae 30: 127-141. [in
Romanian)].

Covaciu-Marcov, S.D., Sas, I, Cicort-Lucaciu, A.-St.,
Kovacs, E. H. (2003d): Notes upon the herpetofauna
of the northern area of the Botosani county
(Romania). Bacdu, Studii si Cercetari, Biologie 8:
201-205.

Covaciu-Marcov, S.D., Ghira, 1., Sas, 1. (2004): Contributii
la studiul herpetofaunei zonei Oasului (Judetul SM,
Romania). Mediul, Cercetare, Protectie si Gestiune
(Environment &Progress) 2: 107-112. [in Romanian].

“Nicolae Testemitanu”

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Sas, I,
Bredet, A. M., Bogdan, H. (2005a): Herpetofauna

from the basin of Mures river in Arad county,
Romania. Cluj-Napoca, Mediul Cercetare, Protectie
si Gestiune (Environment & Progress) 5: 147-152.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Sas, 1., Ile, R.
D. (2005b): The herpetological fauna of “Culmea
Codrului” (Satu - Mare county, Romania). Analele
Universitatii din Craiova, Biologie 46: 163-168.

Covaciu-Marcov, S.D., Sas, I, Kiss, A., Bogdan, H.,
Cicort-Lucaciu, A. S. (2006a): The herpetofauna from
the Teuz River hydrographic basin (Arad County,
Romania). North-Western Journal of Zoology 2(1):
27-38.

Covaciu-Marcov, S.D., Sas, I, Cicort-Lucaciu, A.S.,
Bogdan, H., Groza, M. (2006b): Contributii la
cunoasterea herpetofaunei Moldovei dintre Siret si
Prut. Oltenia, Studii si Comunicéri Stiintele Naturii
22:131-136. [in Romanian)].

Covaciu-Marcov, S.D., Cicort-Lucaciu A.S., Sas, 1., Groza,
M. I, Bordas, I. (2007a): Contributions to the
knowledge regarding the herpetofauna from the
Maramures county areas of "Magura Codrului”,
Romania. Biharean Biologist 1: 50-56.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.-St., Ile, R. D.,
Pascondea, A., Vatamaniuc, R. (2007b):
Contributions to the study of the geographical
distribution of the herpetofauna in the North-East
area of Arad County, Romania. Herpetologica
Romanica 1: 62-69.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Lazir, V.,
Szeibel, N., Balaj, L. (2007c): The herpetofauna of the
lower hydrographical basin of Crisul Alb, the
district of Arad (Romania). Oltenia,~ Studii si
Comunicdri Stiintele Naturii 23: 143-147.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Ferenti, S.
(2007d): Some low altitude Triturus montandoni
(Amphibia: Salamandridae) population
from Oas region, North-Western Romania. North-
Western Journal of Zoology 3(2): 109-114.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Ferenti, S.
(2007e):  Salamandra  salamandra ~ (Amphibia,
Salamandridae) at 150 m height in the forest from
Livada, Satu-Mare county, Romania. Analele
Universitatii din Craiova, Biologie 12[48]: 283-286.

Covaciu-Marcov, S.D., Ferenti, S. (2008): About the
presence of Rana temporaria (Amphibia) at 150 m
altitude in the Livada Forest (North-Western
Romania). Oltenia, Studii si Comunicari Stiintele
Naturii 24: 147-148.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Sas, I,
Strugariu, A., Cacuci, P., Gherghel, I. (2008a):
Contributions to the knowledge regarding the
composition and geographical distribution of the
herpetofauna from Northern Moldavia (Suceava
and Botosani Counties, Romania). North-Western
Journal of Zoology 4 (Supplement 1): S25-547.

records

North-West | Zool, 5, 2009



418

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Sas, I.,
Mosu, A. G., Toth, B. (2008b): Contributions to the
knowledge of the composition and geographical
distribution of the Western Maramures County
Herpetofauna. Herpetologica Romanica 2: 27-36.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Balint
(Szeibel), N., Szabo, A-L., Lazadr, O. (2008c): About
some low altitude populations of Salamandra
salamandra and Rana temporaria from the Prunisor-
Ignesti area, Arad County, Romania. Analele
Universitdtii din Craiova, Biologie 13: 47-53.

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.S., Dobre, F.,
Ferenti, S., Birceanu, M., Mihut, R, Strugariu, A.
(2009): The herpetofauna of the Jiului Gorge
National Park, Romania. North-Western Journal of
Zoology 5 (Suppl. 1): S01-578.

Csata, E., Csata, Z. (1997): Raspandirea amfibienilor din
partea centrald si esticd a Depresiunii Brasov. Acta
Hargitensia 1: 49-60. [in Romanian].

L., Hartel, T., Cogalniceanu, D. (2006):
Distribution and conservation status of amphibians
in the Ciuc basin, Eastern Carpathians, Romania.
Zeitschrift fiir Feldherpetologie, Suppl. 10: 217-224.

Drugescu, C., Geacu S. (2004): Contributions to the
knowledge of submediterranean fauna in Romania.
Analele Stiintifice ale “Al. 1. Cuza” lasi, Sectia
Biologie animala 50: 195-203.

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

Ghira, I., Venczel, M., Covaciu-Marcov, S.D., Mara, Gy.,
Ghile, P., Hartel, T., Torok, Z., Farkas, L., Racz, T.,
Farkas, Z., Brad, T. (2002): Mapping of
Transylvanian Herpetofauna. Nymphaea, Folia
Naturae Bihariae 29: 145-203.

Ghiurca, D., Rosu, S., Gherghel, 1. (2005): Preliminary
data concerning the herpetofauna in Neamt County
(Romania). Analele Universitatii din Oradea,
Fascicula Biologie 12: 53-62.

Gherghel, I, Ile, R. D. (2006): Contributions to the
distribution of Amphibia, Caudata in Neamt
County, Romania. North Western Journal of
Zoology 2(1): 44-46.

Gherghel, I, Strugariu, A. Ghiurcd, D. Rosu, S.,
Hutuleac-Volosciuc, M.V. (2007): The composition
and distribution of the herpetofauna from the Valea
Neagrd river basin (Romania). Herpetologica
Romanica 1: 70-76.

Gherghel, 1., Strugariu, A., Ghiurcd, D., Cicort-Lucaciu,
A.-S. (2008): The herpetofauna from the Bistrita river
basin (Romania): geographical distribution. North
Western Journal of Zoology 4 (Suppl. 1): S71-5103.

Gomez, A, Lunt, D. H. (2006): Refugia within refugia:
patterns of phylogeographic concordance in the
Iberian Peninsula pp.155-188. In: Weiss, S., Ferrand,

Demeter,

North-West | Zool, 5, 2009

Covaciu-Marcov, S.D. et al.

N. (eds.): Phylogeography of Southern European
Refugia. Ed. Springer.

Gomory, D., Paule, L., Shvadchak, I. M., Popescu, F.,
Sutkowska, M., Hynek, V. Longauer, R. (2003):
Spatial patterns of the genetic differentiation in
European beech (Fagus syvatica L.) at allozyme loci
in the Carpathians and the adjacent regions. Sivae
Genetica 52: 78-83.

Hampe, A., Petit, R. J. (2005): Conserving biodiversity
under climate change: the edge matters. Ecology
Letters 8: 461-468.

Hofman, S., Spolsky, C., Uzzell, T., Cogalniceanu, D.,
Babik, W., Szymura, J. M. (2007): Phylogeography of
the fire-bellied independent
Pleistocene histories inferred from mitochondrial
genomes. Molecular Ecology 16: 2301-2316.

Iftime, Al. (2005): Amfibieni si Reptile. In: Botnariuc, N.,
Tatole, V. (eds.): Cartea Rosie a Vertebratelor din
Romania. Ed. Academiei Roméne, Bucharest. [in
Romanian].

Iftime, A., Iftime, O. (2007): Preliminary data on the
herpetofauna of the Cozia Massif (Romania). 2.
Amphibians. Travaux du Muséum National
d’Histoire Naturelle «Grigore Antipa» 50: 259-271.

Kati, V., Foufopoulos, J., Ioannidis, Y., Papaioannou, H.,
Poirazidis, K., Lebrun, P. (2007): Diversity,
ecological ~ structure and  conservation  of
herpetofauna in a Mediterranean area (Dadia
National Park, Greece). Amphibia-Reptilia 28: 517-
529.

Magri, D., Vendramin, G. G., Comps, B., Dupanloup, I.,
Geburek, T.,, Gémory, D., Latalowa, M., Litt, T,
Paule, L., Roure, J. M., Tantau, I., van der Knaap, W.
O., Petit, R. ], de Beaulieu, J.-L. (2006): A new
scenario for the Quaternary history of European

toads  Bombina:

beech populations: palaeobotanical evidence and
genetic consequences. New Phytologist 171: 199-221.

Marian, M. (2003): Fagete carpatine de joasd altitudine in
regiunea Culmea Codrului. Satu - Mare Studii si
Comunicare Seria Stiintele Naturale 2-3: 72-78. [in
Romanian].

Mandrut, O. (2006): Mic Atlas de Geografie a Romaniei.
Ed. Corint, Bucharest. [in Romanian].

Miaud, C., Merila, J. (2001): Local adaptation or
environmental induction? Causes of population
differentiation in alpine Amphibians. Biota 2(1): 31-
50.

Miclutd, H. (1970): Note faunistice herpetologice din
Judetul Maramures. Buletinul Stiintific, Institutul
Pedagogic Baia-Mare, Seria Biologie 2: 39-42. [in
Romanian].

Pabijan, M., Babik, W., Rafiriski, J. (2006): Conservation
units in north-eastern populations of the Alpine
newt (Triturus alpestris). Conservation Genetics 6:
307-312.



Explaining the presence of low altitude M. alpestris populations from western Romania 419

Pabijan, M., Babik, W. (2006): Genetic structure in
northeastern populations of the Alpine newt
(Triturus alpestris): evidence for post-Pleistocene
differentiation. Molecular Ecology 15: 2397-2407.

Palme, A. E., Su, Q., Rautenberg, A., Manni, F., Lascoux,
M. (2003): Postglacial recolonization and cpDNA
variation of silver birch, Betula pendula. Molecular
Ecology 12: 201-212.

Petrov, B. P. (2007): Amphibians and Reptiles of
Bulgaria: Fauna, vertical distribution,
zoogeography, and conservation. pp. 85-107. In: Fet,
V., Popov, A. (eds.): Biogeography and Ecology of
Bulgaria, Ed. Springer.

Posea, G., Badea, L. (1984): Romania, Harta Unitatilor de
relief (Regionarea geomorfologica). Ed. Stiintifica si
Enciclopedicd, Bucharest. [in Romanian].

Ravazzi, C. (2002): Late Quaternary history of spruce in
southern Europe. Review of Palaeobotany and
Palynology 120: 131-177.

Scali, S., Gentili, A. (1999): Morphometric analysis and
sexual dimorphism of extinct adders (Vipera berus)
of the Po plane (Northern Italy). pp. 391-396. In:
Miaud, C., Guyetant, R., (eds.): Current Studies in
Herpetology, Proceedings of the 9% Ordinary
Meeting of the SHE. LeBourget du Lac, France.

Sos, T. Promberger, B., Promberger, C. (2008):
Preliminary data of herpetofauna inventory in Sinca
Noud's area (Brasov County, Romania) with notes
on wused inventory methods. Herpetologica
Romanica 2: 1-12.

Sotiropoulos, K., Eleftherakos, K., DZukic, G., Kalezic, M.
L., Legakis, A., Polymeni, R. M. (2007): Phylogeny
and biogeography of the alpine newt Mesotriton
alpestris (Salamandridae, Caudata), inferred from
mtDNA sequences. Molecular Phylogenetics and
Evolution 45: 211-226.

Sotiropoulos, K., Eleftherakos, G., Kalezic, M. L.,
Legakis, A., Polymeni, R. M. (2008):
structure of the alpine newt, Mesotriton alpestris
(Salamandridae, Caudata), in the southern limit of
its  distribution:
Biochemical Systematics and Ecology 36: 297-311.

Steinfartz, S., Vicario, S., Arntzen, J.W., Caccone, A.
(2007): A Bayesian approach on molecules and
behavior:  reconsidering  phylogenetic ~ and
evolutionary patterns of the Salamandridae with
emphasis on  Triturus Journal  of
Experimental Zoology Part B: Molecular and
Developmental Evolution 308: 139-162.

Stewart, J. R., Lister, A. M. (2001): Cryptic northern
refugia and the origins of the modern biota. Trends
in Ecology and Evolution 16: 608-613.

Stoenescu, S. M., Schiop, A., Dica, 1, Popescu, E.,
Patrichi, E., Tepes, E. (1966): Atlasul climatologic al
R.S. R., Bucharest. [in Romanian]

Genetic

Implications for conservation.

newts.

Strugariu, Al., Gherghel, I., Volosciuc-Hutuleac, M.V.,
Sihlean, T.C., Sas, I, Puscasu, CM. (2006):
Preliminary data concerning the distribution of
amphibian fauna in Suceava County (Romania).
Analele Universitatii din Oradea, Fascicula Biologie
13:39-47.

Strugariu, Al., Gherghel, I., Puscasu, C.M., Sihlean, T.C.
(2007): The current status of the herpetofauna and
the important herpetofaunal areas from Suceava
County (Romania). Analele Stiintifice ale “Al L
Cuza” Tasi, s. Biologie Animala 53: 167-174.

Stugren, B. (1957): Noi contributii la problema originii

herpetologice din R.P.R. in
glaciatiunilor. Buletinul Stiintific Sectia de Biologie
si Stiinte Agricole, Seria Zoologie 9(1): 35-47.

Stugren, B. (1986): Postglacial ages and the herpetofauna
of Romania. pp. 93-96. In: Rocek, Z. (eds.): Studies in
Herpetology. Prague.

Ursenbacher, S., Carlsson, M., Helfer, V., Tegelstrém, H.,
Fumagalli, L. (2006): Phylogeography and
Pleistocene refugia of the adder (Vipera berus) as
inferred from mitochondrial DNA sequence data.
Molecular Ecology 15: 3425-3437.

Ursenbacher, S., Schweiger, L., Tomovi¢, L., Crnobrnja-
Isailovié, J., Fumagalli, L. Mayer, W. (2008):
Molecular phylogeography of the nose-horned viper
(Vipera ammodytes, Linnaeus (1758)): Evidence for
high genetic diversity and multiple refugia in the
Balkan peninsula. Molecular Phylogenetics and
Evolution 46: 1116-1128.

Wallis, G. P., Arntzen, J. W. (1989): Mitochondrial - DNA
variation in the crested newt superspecies; limited

faunei lumina

cytoplasmic gene flow among species. Evolution 43:
88-104.

Willis, K. J., Riidner, E., Siimegi, P. (2000): The full-
glacial forests of central and southeastern europe.
Quaternary Research 53: 203-213.

Willis, K. J., van Andel T. J. (2004): Trees or no trees? The
environments of central and estearn Europe during
the last Glaciation. Quaternary Science Reviews 23:
2369-2387.

Zuiderwuk, A. (1997): Triturus alpestris (Laurenti, 1768).
pp. 72-73. In: Gasc, J. P. (ed.): Atlas of Amphibians
and Reptiles in Europe. Museum National
D’Histoire Naturelle, Paris.

Submitted: 28 May 2009
/ Accepted: 19 September 2009

Published Online: 27 November 2009

North-West | Zool, 5, 2009



