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Abstract. We have studied two new locations for Bombina bombina in Dobrogea county. The captured 
individuals were analised acording to the chromatic and morphological features from the two well known 
grids. Both populations present characters of Bombina variegata, but little  differences occur depending on the 
altitude of the habitat and its morphology. The presence of shoulder-arm united light spots on Bombina bombina 
populations are not just a coincidence, having a defensive role. 
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Introduction 
 
Bombina bombina and Bombina variegata are two 

different species capable of producing hybrids. 
That’s why a great number of studies were 
dedicated to them. Hybrids appear in this case due 
to the meeting and mating of their parents in 
interglaciar periods. The reason of two different 
species mating with one another is the incomplete 
isolation determined by their relatively early 
apperance as species in Pliocen (Szymura, 1993; 
Szymura et al. 2000; Sanchiz and Mlynarski, 1979).  

The geographic ranges of the two species meet 
along several thousand kilometers, from Poland 
through Slovakia, Hungary, Austria, Romania, and 
Bulgaria to Croatia (Szymura 1993). Their meeting 
ground covers an area between 110 and 300 - 400 
metters altitude (Szymura 1988, Gollmann 1984) 
due to the intersection of their habitats.  

The posibility of reproduction between this two 
species makes hard the finding of pure 
populations of Bombina bombina or Bombina 
variegata. So we can find caracteristics of one specie 
on the other specie. 
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 Many studies about the affiliation of some 
popultions of Bombina were made both abroad 
(Michalowski 1958, Szymura 1976, 1988, Szymura 
& Barton 1991, Gollmann 1984,1987, Gollmann et 
al 1988; Köhler 2003, Vines et al 2003) and in 
Romania (Ghira & Mara 2000, Ghira et al 2003, 
Vorndran et al 2002, Covaciu-Marcov et al 2001, 
2002a, 2003a, 2004a,b, 2005, 2006; Vesea et al 2004, 
Sas et al 2005). We didn’t find any publications 

related to this subject in Dobrogea county. Our 
goal is the study of Bombina bombina morphological 
and chromatic characteristics in an area that’s a 
galciar refuge (Szymura 1993) for this specie.  

We wanted to find out the percent of Bombina 
variegata characteristics in the Bombina bombina 
studied populations from two localities found at 
different altitudes. 

 
 
 
Material and methods 
 
The study was made in april 2007. The toads were 

catched by hand or with several different nets. After the 
study of 25 individuals (minimum number of individuals 
for the proposed study), from each of the two population, 
we released them back in their habitat. 

For each individual we analised some morphological 
and color based characteristics. For this purpose we used 
two grids (tab.1,2), each containing 10 characteristics 
defined by other authors as tipical for the two species 
(Stugren 1980, Gollmann et al 1993, Szymura & Barton 1991, 
Ghira & Mara 2003, Ghira et al 2003). If one characteristic of 
the studied individual was tipical for Bombina variegata we 
noted that character with 1 in the grid and if the feature is 
expressed like in Bombina bombina we noted this character 
with 0. The sum of the marks for every grid may vary 
between 0 and 10. A sum equal to 0 means that the 
individual belongs to Bombina bombina specie and a sum 
equal to 10 means that the studied individual belongs to 
Bombina variegata. A sum between 2 and 4 makes the 
individual a Bombina bombina-like and one between 6 and 8  
makes it a Bombina variegata-like. A sum between 4 and 6 
makes the individual a hybrid. This sum signifies the 
amount of characteristics of Bombina variegata for each of the 
studied individuals. 
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We studied two localities from Dobrogea county: 
Sarighiol de Deal and Vadu.   

Sarighiol de deal is a locality stituated in Casimcei 
plateau. Geologicaly the plateau is made at surface from 
green schists, the oldest surface formation from Dobrogea. 

The studied area is situated at an altitude of 238 m above 
the sea level. The habitat is made by 3 ponds of different 
sizes, ponds connected usualy forming a big pond of 150 m2 
in a rainy year. The ponds were full of aquatic vegetation 
and crawling with invertebrates. 

 
 

 
Table no.1   Grid 1 of differentiation of the European species of the Bombina gender 

(the characteristics of the ventral pattern) 
 

Characteristic (light spots on): Bombina bombina Bombina variegata 

1. Chin – chin Separated United 

2. Chin – chest Separated United 

3. Chest – chest Separated United 

4. Chest – shoulder Separated United 

5. Shoulder – arm Separated United 

6. Chest - abdomen Separated United 

7. Abdomen – abdomen Separated United 

8. Abdomen – basin Separated United 

9. Basin – basin Separated United 

10. Basin – thigh Separated United 
 
 
 

Table no.2  Grid 2 of differentiation of the European species of the Bombina gender 
(after Stugren, Ghira & Mara, modified) 

 
Character Bombina bombina Bombina variegata 

1. Colour of open ventral spots Red, orange, yellowish Yellow 

2. Colour of upper part of the first finger and the top of 
fingers Black Yellow 

3. Dorsal colouring Black Pale grey 

4. The relation tarsian and plantar open spots Separated United 

5. Ventral colour Orange spots on black 
background 

Black spots on yellow 
background 

6. The relation between the length and width of the head Length > width Length < width 

7. The drawing of lateral and ventral parts White spots around the 
verrucae 

Without white spots around 
the verrucae 

8. The drawing of the dorsal part Regulated black 
tubercles Black scattered verrucae 

9. Dorsal verrucae Lens – shaped, squatted Sharp, rough 

10
. 

The ratio of tibia – tarsian joints when the stylopode and 
the zeugopode are parallel Not touching Touching 

 
 
 
 

Vadu is the most visited locality in the area due to the 
beauty of the virgin nature that it offers. It is situated on a 
fault of land between the Sinoe lake and the Black Sea. 

The studied habitat is formed by a group of ponds of 
different sizes and depths. The biggest of the ponds was the 
size of a football field and the smallest was approximately 
5m2 with depths ranging from 20 cm to almost 1 m. The 
ponds weren’t connected at the time of the study but there 
were proofs about them connecting in a rainy period. All of 

the ponds were full of reed, from the margins to the center 
of the water area. 

 
 
Results and discussions 
 
Both Sarighiol de deal and Vadu have a 

Bombina bombina population. None of the them are 
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pure but the percentage of Bombina variegata 
features is very small.  

Sarighiol de deal population has a slightly 
larger number of Bombina variegata characteristics 
(4,7 %). This value is a result of the high frequency 
of some Bombina variegata characteristics (just 20 % 
of the individuals are pure Bombina bombina). In 
nature many animals advertise their toxicity with 
vivid colors (Cott 1940, Guilford 1990) so we 

believe that the high frequency of the Bombina 
variegata characters : 1 and 5 of the first grid are an 
adaptation for their defence (When in unken-reflex 
both Bombina bombina and Bombina variegata are 
showing their shoulders, arms, forearms and chin). 
High frequency of this characters can be found in 
other populations too (Covaciu-Marcov et al 2003b, 
2006). 
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Figure no.1  Bombina variegata characters in the studied Bombina bombina  
populations from Dobrogea populations  
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The population of Vadu has just 3,8 % from 

Bombina variegata characteristics so it’s a more pure 
population of Bombina bombina. We can say that the 
smaller value apears because of the habitat 
morphology. Bombina bombina prefers low land 
large ponds with a lot of vegetation (that’s how the 
habitat of Vadu looks like). So the lower altitude 
and the morphology of this habitat makes 
hybridisation percentage to be smaller. Again 
Bombina variegata’s character 5 is present in 56 % of 
the individuals. Maybe this character, with a lower 
frequency here than in the first population, evolves 
depending on the safety of the habitat. Tall grass 
above the water provides animal with good 
protection from the predators above. 

In comparison with Bombina bombina 
populations of north-western Romania this 
population have the smallest percentage of 
Bombina variegata characteristics. The smallest 
percentage of variegata features in other studied 
populations of Bombina bombina is 6,21 % in Barcau 
valley (Covaciu-Marcov 2003) followed by 7 % in 
Ier valey (Covaciu-Marcov 2002c). Though the 
habitat morphology of this populations is relativly 
the same with the habitat morpholgy  studied in 
Dobrogea by us (large ponds with a lot of 
vegetation), the percentage of Bombina variegata 
features is smaller. 

The altitude for Bombina bombina populations 
from the western parts of the country varies 
between 120 and 190 m. At higher or even lower 
altitudes than 190 m we begin to find hybrids (Sas 
et al 2005) or even Bombina variegata-like there 
(Covaciu-Marcov 2003a).  

The habitat from Sarighiol de deal has an 
altitude of 238 m and a population of Bombina 
bombina more pure than habitats situated at 120 m 
in the western parts of Romania. Also the 
difference between the altitude of the habitats in 
our study area is very large (230 m) but the 
percenatge of Bombina variegata characteristics is 
very close (a differnce of 0,9%).  

This results verify the theory of Szymura (1993) 
of Dobrogea being a glaciar refuge for Bombina 
bombina. This specie occupies all of the habitats in 
Dobrogea where the genus can be found.  

 
 
Conclusions 
 
The two populations from Dobrogea, that’s 

thought to be a glaciar refuge for Bombina bombina, 
have a low percentage of Bombina variegata 
characteristics. However this characteristics are 

present here too, like in most other studied areas. 
So maybe this is a result of the fact that this two 
toads produced hybrids in interglaciar period or of 
the fact that the two lineages are not completely 
separated yet so the characters of one are still 
present on the other one. 

The percentage of Bombina variegata 
characteristics increases simultaniously with the 
altitude and inversely proportional with the size of 
the habitat. Some of the Bombina variegata features 
are probably mentained for defence.  

Bombina bombina populations from Dobrogea 
are the purest population of Bombina bombina in 
the country, in relation with other studied 
populations.   
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