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Abstract. Here we provide data on adult population size in the breeding period of Lissotriton vulgaris (Smooth 
newt) and Triturus ivanbureschi (Balkan-Anatolian crested newt) from Edirne, Turkey. The population sizes of 
the syntopic newts were estimated in three ponds (58m2, 27m2, 122m2) using a removal method. According to 
our data, the population sizes were calculated as 228 (range= 204 - 285), 19 (14 – 68), 162 (92 -507) for L. 
vulgaris and 11 (11 - 21), 34 (24 - 103), 52 (35 - 160) for T. ivanbureschi, respectively. A female-biased sex ratio 
was observed for L. vulgaris, whereas a balanced sex ratio was observed for T. ivanbureschi. 
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The Smooth newt, Lissotriton vulgaris, ranges from 
Ireland and Great Britain, through west and cen-
tral Europe and Scandinavia, south to Italy, the 
Balkans and northern and western Turkey, and 
east through much of the steppes of Ukraine and 
Russia, from sea level up to 2,700m a.s.l. (Başoğlu 
et al. 1994, Tarkhnishvili & Gokhelashvili 1999, 
Arntzen et al. 2009a). Triturus karelinii s.l. is dis-
tributed on the Balkan Peninsula, western and 
northern Turkey, Crimea, the Caucasus and 
northern Iran up to 2134 m a.s.l. (Başoğlu et al. 
1994, Tarkhnishvili & Gokhelashvili 1999, Arntzen 
2003, Arntzen et al. 2009b). The Triturus karelinii 
group has been split recently into four populations 
due to genetic differences (Wielstra et al. 2013a, b). 
Balkan-Anatolian crested newt, T.ivanbureschi, has 
been separated recently from the T. karelinii group 
and is distributed from the south-eastern Balkan 
Peninsula through Thrace and western Turkey 
(Wielstra et al. 2013b).  

Lissotriton vulgaris is listed in the least concern 
category of IUCN Red List and included in the 
Bern Convention and Annex IV EU Natural Habi-
tat Directives. The recently divided T. ivanbureschi 
also deserves the same status. The potential 
threats to both newt species are habitat loss and 
fragmentation, chemical pollution, eutrophication 
and early desiccation of their breeding sites, de-
forestation, agricultural development, urbaniza-
tion, introduced fishes and pet trade (Tarkhnish-
vili & Gokhelashvili 1999, Arntzen et al. 2009a, 
2009b, AmphibiaWeb 2014). 

The ecology of the Smooth newt and the  

Crested newts group has been studied well in 
European (e.g. Bell 1977, Verrell & Halliday 1985, 
Arntzen & Teunis 1993, Beebee & Griffiths 2000, 
Arntzen 2003, Schmidtler & Franzen 2004) and 
Asian parts of their distribution (reviewed by 
Tarkhnishvili & Gokhelashvili 1999). However, 
there have been a limited number of studies con-
ducted in Turkey (e.g. Mermer et al. 2008, Çiçek & 
Ayaz 2011, Çiçek 2011). 

Previous work on amphibians from the Thrace 
region, (e.g. Yılmaz 1983, 1984, 1989) has only fo-
cused on distribution and systematic status of spe-
cies. During our herpetofaunal trips conducted in 
the Thrace region, we observed L. vulgaris and T. 
ivanbureschi inhabiting some ponds syntopically. 
The aim of the present study was to obtain pre-
liminary data on habitats, population size and 
structure of L. vulgaris and T. ivanbureschi from 
Edirne, Thrace, Turkey. 
 
The study was carried out in three ponds located in agri-
cultural areas of Bülbül Korusu, Kırkavak village, 
Uzunköprü (Edirne, Turkey). Pond 1 (Lat.: 41.208112, 
Long.: 26.730247, 86m a.s.l., surface area= 58m2, depth= 
0.7m) is a semi-marsh pond, surrounded by perennial 
plants belonging to aquatic Cyperaceae and Graminae 
families. There were also fruit trees of plantation origin 
belonging to the Rosaceae. The substrate of the pond was 
covered by Graminae and the middle of the upper surface 
of pond covered by several annual plants from the Brassi-
caceae. One is also likely to encounter Populus species, 
which are best adapted to such environments. Pond 2 
(Lat.: 41.208388, Long.: 26.728006, 84m a.s.l., surface area= 
27m2, depth= 1.5m) and Pond 3 (Lat.: 41.207906, Long.: 
26.726687, 83m a.s.l., surface area= 122m2, depth= 2m) are 
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more suitable for aquatic plants and partly too deep for 
plants which favor semi-marsh environments. The shores 
of semi-marsh areas are covered by Cyperaceae, well 
adapted to these areas. In deep areas, it is common to see 
Ranunculus peltatus, an aquatic plant which is adapted to 
these areas, as well as Juncus species in places. All ponds 
are natural in origin, the 3rd one is permanent; the 1st 
and the 2nd ones are temporary. The newts share their 
breeding sites with Pelophylax ridibundus, Hyla orientalis, 
Emys orbicularis, Mauremys rivulata, and Natrix natrix. 

Sampling was carried out with a dip net between 
08.00 and 21.00 with intervals on April 05, 2014. The 
sampling period was the breeding season for both newts 
as shown by the nuptial dresses of the males. In the 
ponds, sampling was conducted by three people in the 
morning (08.00-10.00), at noon (12.00-14.00), in the 
afternoon (16.00-18.00) and evening (19.00-21.00). 
Captured newts were sexed and measured for snout-vent 
length (hereafter SVL) to the nearest 0.01mm with a dial 
caliper. Then, they were kept in plastic containers for a 
short time. Immediately after the study, they were 
released at points where they had been captured. 
Throughout the study, none of the newts were wounded 
or died during sampling or capture. 

The removal model assumes every individual has an 
equal and constant probability of capture on all occasions 
(White et al. 1982). Population sizes were calculated using 
the removal estimator derived from Mbh (Otis et al. 1978, 
Pollock & Otto 1983) by Program CAPTURE (White et al. 
1982, Rexstad & Burnham 1991). On the day of sampling, 
temperature was in the range of 14 to 17oC and water 

temperature was in the range of 8 to 19oC. The weather 
was fair without wind. SVL of sexes were tested by stu-
dent t test and sex ratios were compared by X2 test. All 
statistical analyses were performed by PAST statistical 
program (Hammer et al. 2001). Means are presented with 
their standard deviations (SD). 
 
A total of 272 aquatic adult L. vulgaris (91 males, 
181 females) and 64 adult T. ivanbureschi (33 males, 
31 females) were captured from Bülbül Korusu on 
April 05, 2014 (Edirne, Turkey, Table 1). Accord-
ing to the data, the number of L. vulgaris in Pond 1 
was rather high when comparing other ponds. 
Population size of L. vulgaris in this pond was es-
timated to be 228 individuals (204 – 285). The low-
est number of L. vulgaris was observed in Pond 2 
and the population size was 19 individuals (14 - 
68).  As shown in Table 2, number of the recapture 
was slightly increased for both newts in afternoon 
sampling especially on Pond 1. This could be 
caused by increased activity of individuals at 
night. 

When sex ratios were compared, in general, L. 
vulgaris showed a female biased sex ratio (♂:♀, 
0.5), while T. ivanbureschi  showed a balanced sex 
ratio (1.1). However, differences were observed 
among the ponds (Table 2). L. vulgaris showed a 
female biased sex ratio in Ponds 1 and 3, whereas 

 
Table 1. The capture history and population size of L. vulgaris and T. ivanbureschi from Edirne, 

European part of Turkey. 
 

Population Species Sampling males females overall N SE 95%CI 
morning 14 30 44 228 19.5 204 - 285 
noon 19 37 56    
afternoon 22 51 73    

L. vulgaris 

evening 3 10 13    
morning - -  11 1.6 11 - 21 
noon 3 2 5    
afternoon 1 4 5    

Pond 1 

T. ivanbureschi 

evening 1  1    
morning 3 2 5 19 9.5 14 - 68 
noon 1 1 2    
afternoon 2 1 3    

L. vulgaris 

evening  3 3    
morning 4 4 8 34 15.1 24 - 103 
noon 2 2 4    
afternoon 6  6    

Pond 2 

T. ivanbureschi 

evening 4  4    
morning 5 15 20 162 85.5 92 -507 
noon 5 14 19    
afternoon 12 11 23    

L. vulgaris 

evening 5 6 11    
morning 4 6 10 52 24.6 35 - 160 
noon 4 3 7    
afternoon 3 6 9    

Pond 3 

T. ivanbureschi 

evening 1 4 5    
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its sex ratio for Pond 2 was balanced. The sex ratio 
of T. ivanbureschi was balanced in Pond 1, male bi-
ased in Pond 2 and female biased in Pond 3. The 
ratio of L. vulgaris to T. ivanbureschi (Lv:Ti) varied 
between the ponds. Calculated ratios were 17, 0.6, 
and 2.4 for pond 1, pond 2 and pond 3, respec-
tively. Except Pond 2, the number of L. vulgaris in 
the ponds was high (Table 2). 
 
 

Table 2. Comparison of the sexes and numbers between 
L. vulgaris and T. ivanbureschi (with X2 test) from Edirne, 
European part of Turkey. 

 

 Pond ♂ ♀ ♂:♀ X2 P 
Lv P1 58 128 0.5 30.69 <0.01 
  P2 6 7 0.9 0.09 0.76 
  P3 27 46 0.6 4.94 0.03 
 Total 91 181 0.5 29.78 <0.01 
Ti P 1 5 6 0.8 0.04 0.83 
  P 2 16 6 2.7 4.54 0.03 
  P3 12 19 0.6 1.58 0.21 
 Total 33 31 1.1 0.06 0.80 
Species Pond Lv Ti Lv:Ti   
 P1 186 11 16.9   
 P2 13 22 0.6   
 P3 73 31 2.4   
 Total 272 64 4.3   

 
 

In the L. vulgaris population, the average SVL 
was 35.1mm (SD= 1.88, 32 – 38), with 35.5mm 
(1.29) in males, and 34.4mm (2.5) in females. The 
average SVL of T. ivanbureschi was 65.8mm (SD= 
4.49, range= 56 - 72), with 66.6 mm (3.43) in males, 
and 65.0 mm (5.66) in females. Although males 
were slightly longer in terms of SVL values for L. 
vulgaris (t= 0.16, P= 0.87) and T. ivanbureschi (t= 
0.54, P= 0.61), there was no statistically significant 
difference between the sexes. 

Smooth newts and Crested newts have syn-
topic distribution in many areas (Tarkhnishvili & 
Gokhelashvili 1999, Arntzen 2003, Schmidtler & 
Franzen 2004). For breeding, smooth newts prefer 
small, stagnant or slow-flowing permanent pools 
of less than 1000 m2 of surface, with rich vegeta-
tion, close to a forest (Tarkhnishvili & Gokhelash-
vili 1999, Beebee & Griffiths 2000). Their habitats 
are usually more humid places in the forest zone, 
whereas Southern crested newts prefer more semi-
xeric landscapes (Tarkhnishvili & Gokhelashvili 
1999, Arntzen et al. 2009b). Tarkhnishvili & Gok-
helashvili (1999) reported that the most suitable 
breeding places for T. karelinii in the Caucasus are 
ponds with a surface area of 0.5-2ha and a depth 
of 30-100cm in forest areas. 

Bell (1977) observed L. vulgaris populations in 
44 ponds in the vicinity of Oxford (southeastern 

England), and reported that the size of the popula-
tion varied between 0 and 1000 by years and the 
mean population was 70 individuals. In south-
western Sweden, Hagström (1979) observed 300 L. 
vulgaris individuals in a pond of 300m2 and 70 in-
dividuals in a pond of 6m2. In Mid-Wales, it was 
observed that every year, 350 to 640 smooth newts 
migrated in a natural pond (Griffiths et al. 1986). 
Schmidtler & Franzen (2004) summarized studies 
on L. vulgaris and indicated that in Germany, the 
population size of this species varied between 287 
and 2616 individuals in ponds of 20000 - 25000m2 
and between 2085 and 200 individuals in ponds of 
25 - 50 m2, resulting in a density of 42 – 0.01 in-
div./m2. It was reported by Tarkhnishvili & Gok-
helashvili (1999) that in Satovle ridge (Georgia), 
the abundance of L. vulgaris may vary between 100 
and 1000 individuals, with 80-220 males and 50-
280 females living in ponds of 20-50m2. The calcu-
lated size of L. vulgaris population in Lake Sülüklü 
(1.6 ha, Manisa, Turkey) was 305 individuals 
(Çiçek & Ayaz 2011). In northwest France, the 
colonized population of adult T. cristatus ranged 
from 16 to 335 between 1977 and 1992 and the 
cause of fluctuations was mostly related to the 
variation in juvenile recruitment (Arntzen & Te-
unis 1993). In Uludağ (Bursa, Turkey), the calcu-
lated population size of T. ivanbureschi was  73 – 
187 individuals in ponds of 100m2 - 828m2 and 203 
– 218 in ponds of 450m2 - 575m2 (Mermer et al. 
2008). The number of T. karelinii varied in the 
range of 50 to 800 individuals in five ponds in the 
vicinity of Tbilisi (Georgia) and 600 to 700 indi-
viduals in Lake Tsodoreti (Georgia) (Tarkhnishvili 
& Gokhelashvili 1999). 

In the Caucasus, if T. karelinii coexists with L. 
vulgaris or Ommatotriton ophryticus, the number of 
T. karelinii individuals will be less (Tarkhnishvili & 
Gokhelashvili 1999). In Western Anatolia, (Lake 
Sülüklü, Manisa), T. ivanbureschi and L. vulgaris 
coexist (Çiçek & Ayaz 2011) and the number of L. 
vulgaris individuals is rather high (K.Ç. unpub-
lished data). Similarly, T. ivanbureschi and O. 
ophryticus live together in Uludağ (Bursa, Turkey), 
and the number of O. ophryticus is higher in ponds 
at an altitude of 1476m and the number of T. ivan-
bureschi is higher in ponds at an altitude of 1617m 
(Mermer et al. 2008). The authors attributed this 
difference to harsher climate conditions depend-
ing on altitude. In ponds investigated in the 
Thrace region, the number of L. vulgaris is usually 
higher than T. ivanbureschi. The difference between 
L. vulgaris and T. ivanbureschi is probably associ- 
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ated with habitat preferences. 
The population sizes of L. vulgaris and T. ka-

relinii s.l. vary considerably, depending on the re-
gion, climatic conditions, and biotope structures 
(e.g. Arntzen & Teunis 1993, Tarkhnishvili & Gok-
helashvili 1999; Beebee & Griffiths 2000, Kupfer & 
Kneitz 2000, Arntzen 2003, Schmidtler & Franzen 
2004). Moreover, study methods of aquatic newts 
(e.g. dip netting, funnel traps, drift fences, pitfall 
traps and mark-recapture methods) may produce 
varying ratios of bias in determining the popula-
tion size and sex ratio (Arntzen 2002b, Weddeling 
et al. 2004). Although it suffers from the disadvan-
tage of disturbing newts, the dip netting method is 
also used by many authors (Cooke & Frazer 1976; 
Arntzen 2002a, 2002b, Mermer et al. 2008). 
Arntzen (2002b) indicated that dip net sampling 
generally represents Triturus s.l. populations as a 
whole and that the technique is appropriate for 
quantitative surveying, provided sampling takes 
place in all sections of a pond. 

In populations studied in Thrace, although sex 
ratio varied by ponds, the sex ratio was female bi-
ased for L. vulgaris and balanced for T. ivanbure-
schi. In the Caucasus, the sex ratio was balanced or 
biased in favor of females for L. vulgaris, and was 
balanced for T. karelinii (Tarkhnishvili & Gokhe-
lashvili 1999). For newts, male-biased (Hagström 
1979; Griffiths 1984, Arntzen 2002a), female-biased 
(Bell 1977, Arntzen 2002a) and balanced (Hag-
ström 1979; Verrell & Halliday 1985; Mermer et al. 
2008) sex ratios have been reported by numerous 
studies. In general, males arrive at breeding 
grounds earlier than females and females stay 
longer (Verrell & Halliday 1985, Arntzen 2002a). 
Variations in sex ratios of both newts in the stud-
ied ponds can be due to differences in timing of 
breeding periods and habitat conditions. 

In the Thrace region, both newts are under 
threat, particularly due to destruction of their 
breeding ponds and terrestrial habitats. The main 
factors threatening populations in the region in-
clude insensible use of water for agriculture, dis-
charge of industrial and municipal waste water 
and unplanned urbanization. Furthermore, newts 
are illegally collected and sold as pets in big cities, 
including Istanbul, Ankara, etc. According to our 
field observations, aquatic and terrestrial key habi-
tats require immediate protection for the sustain-
ability of amphibian populations living in Thrace. 
Also, it is inevitable that a conservation action 
plan will be required for both species at national 
level in the near future. 
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