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Figure 8. Aspect of the secretory adenoid gland openings (SAB) of female 
(ZMADYU 2011/92-6♀) in Karadere population. A- On dorsum (regular double-
row), B- On tail (irregular single file), C- On parotoid gland (irregularly 
scattered), and D- hedonic (KKDT) and cloacal region of the male (ZMADYU 
2011/92-1♂). 

 
 
village and Belceğiz Lycian way, Muğla province (at coordinates 36°22'N 
and 29°13'E). We found 9 specimens (3 male, 3 female, 1 sub-adult 
female, 2 juvenile) on February 2011 under the stones on a rainy day. 
Temperature and altitude was 15 °C and 370 m asl., respectively. In 
February 2012, we detected many specimens but collected only 13 
specimens (3 male, 8 female, 1 sub-adult female, 1 juvenile) on a cloudy 
day at the same site. Temperature was 14 °C. Habitat characteristic is 
karstic limestones covered with plenty vegetation as typical for all 
Lyciasalamandra members (Figure 10). 
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Figure 9. Electropherograms representing the electrophoretic separations of blood 
serum proteins (left: adult female, right: adult male) in Karadere specimens 
together with their corresponding densitometric curves [OD: optical density. S: 
start -the border between the stacking and separation gels- . G: globulin-like 
proteins zone. A: albumin-like proteins zone. 

 

 

 
 

Figure 10. General view of the characteristic  
biotope of Karadere population. 

 
 

Vegetation cover of the biotope can be characterized with forested, 
maquis scrubland and frigana. Common floral elements on habitat: Pinus  
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brutia, Nerium oleander, Iris sp., Acacia cyanophylla, Quercus macrolepis, 
Fumana arabica, Cakile maritima, Solanum alatum, Tamarix smyrnensis, 
Laurus nobilis and Cynoglossum creticum. Besides, the karstic limestones 
were covered with green Sphagnum sp. (Bryophyte). 

Sympatric amphibians and reptiles are similar as at the Dodurga 
population. An unusual observation refers to a female (ZMADYU 2012/39-
5♀) from the Karadere population with a hedonic protuberance (1.68 mm) 
at the base of tail, unusually advanced (Figure 11). It is a known situation (a 
bit swelling tail base) in older female specimens, but smaller than 1 mm 
and barely visible. 
 

 
 

Figure 11. A female specimen (ZMADYU 2012/39-5♀) 
from Karadere which shows an unusually advanced 
hedonic protuberance at the base of the tail (1.68 mm). 

 
 

Similar to the Dodurga site, the habitat near Karadere is under current 
destruction by humans. Uncontrolled agricultural developments, cutting 
trees, tourism activities on the historical Lycian way and in particular, the 
unrestrainedly activities of numerous quarries, are some of the important  
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threats on this declining of population. 
 
Comparison of the Populations 
We compared the populations morphologically (mensural characters, 
colouration pattern), serologically (blood-serum proteins) and ecologically, 
respectively. We found significant differences between Dodurga and 
Karadere population by the Student T test. We compared the males, 
females, juveniles and adults combined, separately. 

According to Student T test (see Table 3), we determined some 
statistically significant (P≤0.05) differences between males of the Dodurga 
and Karadere populations in terms of characters from the raw data and 
ratios (TBL, RA, LT, TL, HL, HW, PL, PW, HLL, HDPBT, HW/HL, PW/PL), 
and by the PERCRA index values (PW, HDPBT). Comparing of female 
specimens of the Dodurga and Karadere populations by the raw data and 
ratios (TBL, RA, LT, TL, HL, HW, FLL, HLL, DFHL, HW/HL), PERCRA 
index (DBN, HW, FLL, HLL). Comparison of the juveniles from Dodurga 
and Karadere populations, in raw data and ratios (TL, PW, HLL, TL/TBL, 
PW/PL), with PERCRA index values (TBL, TL, HW, PW, HLL) are found 
significant (P≤0.05). Most importantly, adult specimens combined 
(males+females) of both populations (Dodurga and Karadere) are 
compared by Stutent T test. As a result, we found significant differences 
between the population by the raw data and ratios (TBL, RA, LT, TL, ED, 
HL, HW, PL, PW, FLL, HLL, DFHL, HW/HL, NED/HL), and by the PERCRA 
index values (DBN, FLL, HLL) (Table 3). 

As a result of the serological comparison, we determined 11-12 blood-
serum protein fractions which are 9-10 globulin, 2 albumin zone proteins in 
Dodurga specimens. However, we detected 14 blood-serum protein 
fractions; 11 globulin, 3 albumin zone proteins in Karadere specimens, 
respectively. These data show that, two populations are clearly different 
from each other in terms of blood-serum proteins (see Figure 5 and Figure 
9). 

At present, the nominate race of Luschan’ Lycian Salamander, 
Lyciasalamandra luschani luschani has 8 known populations; 1- Northern 
part of Babadağ Mountain (Patlangıç district), 2- Kıdrak district, Uzunyurt  
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Table 3. Comparisons of mensural characters between Dodurga and 
Karadere populations with P values (significance of T-test). Significantly 
different values from each other (P≤0.05) are boldfaced. 1: According to the 
values in raw data; 2: According to the values in PERCRA index. The other 
abbreviations of the characters are given in Materials and Methods. 

 

Characters Males Females Juveniles Sum Adults 

1 0.001 0.022 0.231 0.005 
TBL 

2 0.709 0.270 0.048 0.305 

RA 1 0.009 0.010 0.849 0.002 

1 0.046 0.039 0.939 0.015 
LT 

2 0.073 0.228 0.819 0.092 

1 0.041 0.050 0.043 0.019 
TL 

2 0.709 0.270 0.048 0.305 

1 0.967 0.071 0.520 0.127 
NED 

2 0.342 0.267 0.420 0.125 

1 0.388 0.078 0.168 0.272 
DBN 

2 0.079 0.024 0.130 0.006 

1 0.129 0.070 0.849 0.017 
ED 

2 0.924 0.137 0.573 0.232 

1 0.000 0.000 0.518 0.000 
HL 

2 0.073 0.221 0.819 0.089 

1 0.031 0.019 0.123 0.002 
HW 

2 0.770 0.048 0.013 0.134 

1 0.001 0.061 0.924 0.011 
PL 

2 0.819 0.138 0.827 0.236 

1 0.002 0.070 0.012 0.005 
PW 

2 0.032 0.757 0.010 0.650 

1 0.782 0.037 0.059 0.050 
FLL 

2 0.143 0.027 0.104 0.010 

1 0.000 0.002 0.009 0.000 
HLL 

2 0.330 0.020 0.020 0.014 

1 0.279 0.046 0.132 0.027 
DFHL 

2 0.436 0.841 0.253 0.439 
 

Continuing on the next page 
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Table 3. (Continuing) 
 

Characters Males Females Juveniles Sum Adults 

1 0.000    
HDPBT 

2 0.000    

HW/HL 1 0.026 0.003 0.131 0.000 

TL/TBL 1 0.754 0.286 0.050 0.334 

PW/PL 1 0.039 0.551 0.003 0.131 

NED/HL 1 0.088 0.066 0.662 0.011 

 
 
village (Ölüdeniz), 3- Pınara mevkii, Minare village, 4- Bozyer village, 5- 
Boğaziçi village, 6- Dodurga village (tt), 7- Belceğiz, Karadere village, 8- 
Letoon (Akman et al. 2013, Göçmen et al. 2011). Veith et al. 2008 and 
Akman et al. 2013 stated that first six populations which are mentioned 
above showed only haplotypes of L. l. luschani by the preliminary DNA 
barcoding using a fragment of the mitochondrial 16S rRNA gene. However, 
some Lycian salamanders from the Letoon population which are 
morphologically similar to Karadere specimens were genetically affiliated to 
the neighboring subspecies L. l. basoglui (Mutz 1994, Vetih et al. 2008). 
Akman et al. 2013 indicated that Bozyer and Minare populations have 
similar dorsum ground colour, tough they have only L. l. luschani 
haplotypes. Remarkably, some of Karadere specimens also showed L. l. 
basoglui haplotypes by the preliminary DNA barcoding using a fragment of 
the mitochondrial 16S rRNA gene (M. Veith, pers. comm.-data not shown).  

Göçmen et al. 2013 published the first records of L. l. basoglui from 
Çavdır Antalya province, which is almost in contact (6 km distance) with L. 
l. luschani (Letoon) where the Eşen stream constitutes a possible isolating 
barrier between the two subspecies. This data is supporting and confirming 
our results. 

In conclusion, Dodurga and Karadere populations are compared in 
terms of electrophoretic studies which were carried out with blood serum 
proteins, morphometric characters and colour-pattern characters in detail. 
As a result of our survey, we concluded that the Lycian salamander 
population in Belceğiz Lycian way, Karadere, Muğla province represents an 
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intermediate population between L. l. luschani and L. l. basoglui, likewise 
Letoon population. 
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