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Abstract: A total of 179 (97 males, 82 females) Triturus vulgaris specimens collected during the breeding season from Western
Anatolia (Efes, Ayvacik, Lapseki, Karacabey, Gemlik) and European Turkey (Bolayir) was examined. The morphological and the
statistical evaluations showed that the Western Anatolian (except Efes) and the Thrace populations are similar. The West Anatolian
populations, therefore, should be included in the nominate subspecies, T.v. vulgaris.

The Efes specimens were found to be different from specimens of Ayvacik, Lapseki and Gemlik especially in terms of body
measurements. The explanation of the taxonomic status of the Efes population will be possible with the material which will be
collected from the northern and southern regions of Bozdag.
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Tirkiye, Bat1 Anadolu Triturus vulgaris (Linnaeus, 1758) Populasyonlarinin Taksonomik
Durumu

Ozet: Bu calismada, Bati Anadolu (Efes, Ayvacik, Kapseki, Karacabey, Gemlik) ile Trakya (Bolayir)'da yayilis gosteren tireme dénemine
ait 179 (97 erkek, 82 disi) Triturus vulgaris 6rnegi incelenmistir. Morfolojik ve istatistiksel degerlendirmeler sonucu Bati Anadolu
Populasyon 6rneklerinin (Efes haric), Trakya'da yasayanlarla benzer olmasi nedeniyle nominat alttr Triturus vulgaris vulgaris'e dahil
edilmesi sonucuna varimistir.

Efes orneklerinin ise, dzellikle viicut olcileri bakimindan Ayvacik, Lapseki ve Gemlik'den farkll oldugu saptanmistir. Adi gegen
populasyonun taksonomik durumunun etraflica aciklanabilmesi, Bozdagin kuzey ve giiney bolgelerinden toplanacak yeni materyalin

incelenmesi ile mimkin olacaktir.

Anahtar Sozcukler: Triturus vulgaris, taskonomi, morfoloji, dagilim, Turkiye.

Introduction

The genus Triturus from the Salamandridae family,
which has a vast distribution in Europe and Asia, includes
9 species and a number of subspecies (1). Subsequent
studies have determined that above-mentioned genus
consists of 12 species (2, 3). This is also supported by the
DNA sequence analysis made on the group (4). Macgregor
et al. (5) included Triturus vulgaris in the vulgaris species
group and in the subgenus Palaeotriton. The above-
mentioned species are distributed in Central and Eastern
Europe, Southern Scandinavia, Western Asia, Anatolia and
the Iberian Peninsula. T. vulgaris which has a wide range
is separated into 7 subspecies namely vulgaris,
meridionalis, graecus, lantzi, ampelensis, kosswigi and
schmidtlerorum (5-7).

According to studies (8-13) on T. vulgaris, the species
is represented by 4 subspecies in Turkey. Of these, the
nominate subspecies, T.v. vulgaris, is distributed in the
Thrace Region. The dorsal crest of this subspecies starts
from the posterior of the body and the free margin of the
crest has either pointed or rounded prajections. The tip of
the tail is pointed and generally not ended with tail
filament. On the other hand, it is observed that there is a
gradual ftransition, in terms of above-mentioned
characters, in the distribution area of the subspecies
vulgaris from west to east and increasing in resemblance
to the subspecies kosswigi. As a matter of fact, the same
situation was noticed in the population east of the
Istanbul Bosphorus (11, 12).
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The distribution area of the second subspecies, T.v.
kosswigi, extends from the east of the Istanbul
Bosphorus to Eregli (Zonguldak) through Izmit,
Adapazari and Abant. The dorsal crest of this subspecies
starts from the posterior of the body and its free margin
is smooth. The tip of the tail is stubby but has a long tail
filament.

T.v. lantzi, which is thought to occur in Turkey is the
third subspecies. Although, this subspecies has been
found in Georgia (14, 15), which is close to the Eastern
Black Sea region of Turkey, there is no record from
Turkey until now. The pointed or rounded projections of
the free margin of the dorsal crest and the long tail
filament (almost 7 mm.) are the diagnostic features of
lantzi.

The fourth subspecies, T.v. schmidtlerorum (6), was
originally described as T.v. schmidtleri by the same
author (16). The range of this subspecies is the Marmara
coast and Western Anatolia (5, 7). This subspecies can be
distinguished by its smaller size, pointed projections of
the dorsal crest on the free margin, indistinct foot
webbing and the absence of a tail filament.

The researchers (8, 9, 17) who provided material
from the distribution area of the last subspecies state that
in spite of the specimens of this region exhibiting a few
differences from T.v. vulgaris, the nominate subspecies
occur in the region. Eiselt (10) noticed that the body
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length of specimens he examined from Izmir was small
and the tip of the tail was elongate. Subsequently,
Schmidtler and Schmidtler (18) explained that the
specimens from Izmir are similar to T.v. lantzi.
Raxworthy (16) collected some material from Karacabey
and he noticed the differences from T.v. vulgaris such as
short body length, the indistinct foot webbing, the lack of
a tail filament and the presence of a pointed projection of
a dorsal crest on the free margin. In contrast, Basoglu et
al., (13) explained that the population of this region
should be included in T.v. vulgaris for the time being.

As understood from the studies on T.v. vulgaris in the
Marmara and Western Anatolia regions, there is no
agreement among the researchers about the subspecific
status of T. vulgaris populations. Some researchers (9,
10, 13) accept the presence of only nominate subspecies
in the region, whereas others (5, 7, 16) accept a different
population from T.v. vulgaris.

We collected some new material from the different
localities of Western Anatolia with the aims of describing
the taxonomic relationships between them and with the
Thrace populations.

Material and Method

A total of 179 adult specimens were examined. All
were aquatic and consisted of 97 males and 82 females.
The collecting localities are given in Figure 1. The material
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Figure 1.
Karacabey, 5- Gemlik, 6- Bolayir.
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Localities in Western Anatolia and Thrace from which specimens of Triturus vulgaris were studied. 1- Efes, 2- Ayvacik, 3- Lapseki, 4-



was collected from 6 different localities by K. Olgun and
is preserved in the collection of the Biology Department
of Ege University (ZDEU). The material is listed below:

1. Efes Population: ZDEU 138/1997; 24 males, 8
females; Efes-Izmir; 11.03.1997.

2. Ayvacik Population: ZDEU 139/1997; 10 males, 13
females; Ayvacik-Canakkale; 03.04.1997.

3. Lapseki Population: ZDEU 140/1997; 17 males, 17
females; Lapseki-Canakkale; 04.04.1997.

4. Karacabey Population: ZDEU 141/1997; 16 males,
17 females; Karacabey-Bursa; 04.04.1997.

5. Gemlik Population: ZDEU 142/1997; 9 males, 9
females; Gemlik-Bursa; 05.04.1997.

6. Bolayir Population: ZDEU 143/1997; 21 males, 18
females; Bolayir-Canakkale; 03.04.1997.

The material from Ayvacik and Gemlik was collected
for the first time, whereas the materials from Efes,
Lapseki, Karacabey and Bolayir were previously collected
and examined (9,12, 16,18).

During field studies, 5 male and 4 female specimens
were caught from Bursa. However, these specimens were
not included in the study due to their insufficient number.

The fixation of the material was made by the method
of Olgun and Baran (19) in the field. The examined
features were in two groups.

1. Morphologic characters: The structure of the free
margin, the height and starting point of the dorsal crest
in males, the structure of the tail tip and the foot
webbing. In order to determine the starting point of the
dorsal crest, the distance from the snout to the starting
point of the crest was measured. In order to explain the
structure of the tail tip, the length of the tail filament was
measured from the end of the tail and if the length of tail
measured over 3 mm. the tail was accepted as filamented.

2. Body measurements and rates: The features were
as follows:

Total length (L); Snout-vent length (Lsv) (from the tip
of the snout to the posterior margin of the vent); Head
length (Lc); Head width (Ltc); Tail length (Lcd); Tail width
(Lw); Forelimb length (Pa); Hindlimb length (Pp); Inter-
limb length (D); Body length (Lcp) (measured from the tip
of the snout to the anterior margin of the vent); Head
length/Total length (Lc/L), Head width/Total length
(Ltc/L), Head length/Head width (Lc/Ltc), Body
length/Total length (Lcp/L), Snout-vent length/Total
length (Lsv/L), Body length/Head length (Lcp/Lc), Tail
length/Body length (Lcd/Lcp), Forelimb length/Inter-limb
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length (Pa/D), Hindlimb length/Inter-limb length (Pp/D).
Of these values, only L, Lsv, Lcd and Lcp values are given
(Table 1) and the rates were obtained during the analysis
of the literature. A dial caliper with an accuracy range of
0.05 mm was used for the body measurements. In the
comparison of the morphometric features Oneway
Analysis of Variance (ANOVA) was performed with the
software SPSS (20). The males and females were
compared with Tukey's HSD (Tukey's Honestly Significant
Difference). The groups showing differences from one
another according to the results were reanalysed and the
Coefficient of Difference (CD) (21) was calculated. The
coefficient of difference is calculated with the formula
CD= (X,-X,) / (SD,+5D,), (X,= Mean of first group, X =
Mean of second group, SD,= Standard deviation of the
first group, SD .= Standard deviation of the second
group)..If the numerical equivalent of the CD is found to
be equal to 1.28 or larger, the two populations are
considered taxonomically different in terms of the
investigated character.

Results
Efes Population

Morphologic characters: The dorsal crest in males
started from 2.3-(2.6)-2.9 mm of the posterior of the
head tip and its height ranged from 1.1 to 2.3 mm with
a mean 1.6 mm. The free margin of the dorsal crest, the
tip of the tail and the structure of the foot webbing are
given in Figures 2, 3 and 4. The rate of occurence of the
above—mentioned characters in the individuals of the
populations are also given in the same figures.

Body measurements and ratios: The total length (L)
ranged from 54.6-65.9 mm in males and 56.1-66.8 mm
in females; the body length (Lcp) 27.7-33.4 mm in males
and 29.2-34.4 mm in females, the snout-vent length
(Lsv) 28.8-35.4 mm in males and 30.5-36.4 in females.
The tail length (Lcd) 24.5-31.2 in males and 25.3-30.4
mm in females. The biometrical and mean values of the
body measurements are given in Table 1.

Ayvacik Population

Morphologic characters: The dorsal crest of males
started from 1.4-(2.7)-3.3 mm posterior of the head tip
and its height ranged from 1.4-5.4 mm with a mean of
3.2 mm. The processes of the dorsal crest on the free
margins were pointed in 60% of specimens, and in the
rest rounded (Fig 2). The structure of the tail filament
and the foot webbing and their rate of occurence in the
population are given in Figures 3 and 4.
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Table 1. The biometrical values belong to body measurements of Triturus vulgaris populations. N: Number of samples, X: Mean, Min. and Max.:
Minimum and Maximum Values, SD: Standard Deviation, SE: Standard Error of the Mean.
N SE N SD SE N SE
Populations L
Efes 24 603 546659  3.188  0.651 8 60.3 56.1-66.8 3.891 1.376 32 60.3 54.6-66.8 3310 0585
Ayvacik 10 700 598814 5789 1831 13 70.6 62.5-77.2 4.230 1.173 23 70.4 59.8-81.4 4.855 1.012
Lapseki 17 752 664797 3823 0927 17 70.2 59.9-78.1 5.693 1.381 34 72.7 59.9-79.7 5416  0.929
Karacabey 16 654 562778 5675 1419 17 62.9 56.2-76.5 5.329 1.293 33 64.1 56.2-77.8 5566  0.969
Gemlik 9 720 647795 3914 1305 9 71.4 65.6-77.1 3.897 1.299 18 71.7 64.7-79.5 3802  0.89%
Bolayir 21 654 575727 4393 0959 18 63.3 52.6-67.9 3.873 0.913 39 64.4 52.6-72.7 4242 0679
Lsv
Efes 24 320 288354 1871 0382 8 33.0 30.5-36.4 1.890 0.668 32 322 28.8-36.4 1.899 0336
Ayvacik 10 36.1 31.1-400 2346  0.742 13 373 33.2-40.1 2.050 0.568 23 36.8 31.1-40.1 2213 0462
Lapseki 17 388 366408 1518 0368 17 373 31.0-41.6 3.112 0.755 34 38.0 31.0-41.6 2530  0.434
Karacabey 16 327 294396 2604 0651 17 327 29.7-39.8 2.694 0.653 33 327 29.4-39.8 2609  0.454
Gemlik 9 37.1 33.0405  1.953  0.651 9 38.4 34.5-41.6 2.189 0.730 18 37.7 33.0-41.6 2115 0.499
Bolayir 21 330  30.0-36.1 1.833  0.400 18 335 28.7-36.2 1.835 0.433 39 332 28.7-36.2 1.825 0299
Lep
Efes 24 302 277334 1646 0336 8 31.7 29.2-34.4 1.843 0.652 32 305 27.7-34.4 1790 0316
Ayvacik 10 343 304384 2144 0678 13 36.0 32.9-37.7 1.839 0510 23 35.3 30.4-38.4 2116  0.441
Lapseki 17 372 350400 1594 0387 17 36.3 30.5-41.0 2.533 0.614 34 36.7 30.5-41.0 2130 0365
Karacabey 16 31.1 273370 2563  0.641 17 31.6 28.5-38.5 2.648 0.642 33 313 27.3-385 2579  0.449
Gemlik 9 352 312383 1.966 0655 9 375 33.1-41.3 2.376 0.792 18 36.4 31.2-41.3 2410 0568
Bolayir 21 31.8 281344 1793  0.391 18 323 28.0-34.7 1.678 0.396 39 32.0 28.0-34.7 1736 0278
Led
Efes 24 282 245312 1739 0355 8 272 25.3-30.4 2.063 0.729 32 28.0 24.5-31.2 1.844 0326
Ayvacik 10 339 288414 3755  1.187 13 333 28.2-37.1 2.396 0.665 23 336 28.2-41.4 2996 0625
Lapseki 17 365  30.1-39.4 2552 0619 17 32.9 28.1-37.9 2.908 0.705 34 347 28.1-39.4 3250 0557
Karacabey 16 328 268407 3339 0835 17 30.2 26.5-36.7 2.954 0.716 33 315 26.5-40.7 3.361 0.585
Gemlik 9 349 317390 215 0719 9 33.0 28.9-36.0 2.361 0.787 18 34.0 28.9-39.0 2397 0565
Bolayir 21 324 266366 2714 0592 18 29.8 23.9-334 2.244 0.529 39 31.2 23.9-36.6 2794 0447

Body measurements and rates: The total length (L)
was 59.8-81.4 in males, 62.5-77.2 in females. The body
length (Lcp) 30.4-38.4 in males and 32.9-37.7 in
females; the snout-vent length (Lsv) ranged from 31.4-
40.0 in males, 33.2-40.1 in females; the tail length (Lcd)
28.8-41.4 in males and 28.2-37.1 mm in females. The
mean and biometric values are given in Table 1.

Lapseki Population

Morphologic characters: The dorsal crest of males
started from 1.6-(2.4)-3.1 mm posterior of the head tip
and the height of the crest ranged from 2.6-5.1 mm with
a mean of 3.9 mm. The processes of the dorsal on the free
margin’s crest were pointed in 82.4% of specimens and in
the rest rounded (Fig 2). The structure of the tail filament
and the foot webbing and the rate of occurence of each
form in the population are given in Figures 3 and 4.
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Body measurements and rates: The total length (L)
was 66.4-79.7 mm in males and 59.9-78.1 in females;
the body length (Lcp) was 35.0-40.0 in males and 30.5-
41.0 mm in females; the snout-vent length (Lsv) 36.3-
40.8 mm in males and 31.0-41.6 mm in females; the tail
length (Lcd) 30.1-39.4 mm in males and 28.1-37.9 mm
in females. The mean and biometric values are given in
Table 1.

Karacabey Population

Morphologic characters: The dorsal crest of the males
started from 1.7-(2.5)-3.1 mm posterior of the head tip
and the height of the crest ranged from 2.2-(3.7)-4.6
mm. The processes of the dorsal on the free margin’s
crest were pointed in 68.8% of specimens, and in the rest
rounded (Fig 2). The structure of the tail filament and the
foot webbing and the rate of occurence of each form in
the populations are shown in Figures 3 and 4.
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Figure 2. The structure of the free
margin of the dorsal crest
and their rate of occurence in
the populations.

A-Pointed B-Round
Efes 17 (70.8) 7 (29.2%)
Ayvacik 6 (60.0%) 4 (40.0%)
Lapseki 4 (82.4%) 3 (17.6%)
Karacabey 1 (68.8%) 5 (31.2%)
Gemlik 7 (77.8%) 2 (22.2%)
Bolayir 11(52.4%) 10 (47.6%)

Figure 3. The structure of the tail tip

and the rate of occurence in
g the populations.
A-With Filament The Length of Filament B-Pointed C-Blunt
Efes 3 (12.5%) 3.1-(3.5)-3.9 17 (70.8%) 4 (16.7%)
Ayvacik 3 (30.0%) 3.6-(4.2)-5.0 7 (70.0%) -
Lapseki 11 (64.7%) 3.0-(3.7)-5.6 6 (35.3%) -
Karacabey 12 (75.0%) 3.0-(4.2)-5.7 4 (25.0%) -
Gemlik 8 (88.9%) 3.0-(3.8)-4.5 1(11.1%) -
Boyalir 11 (52.4%) 3.0-(3.7)-4.5 10 (47.6%) -
Figure 4. The structure of the foot
§ webbing  the rate of
occurerence in the
fé‘b populations.
A-Narrow B-Wide C-Very Wide
Efes 19 (79.2%) 5 (20.8%) -
Ayvacik 10 (100%) - -
Lapseki - 10 (58.8%) 7 (41.2%)
Karacabey - 9 (56.3%) 7 (43.7%)
Gemlik - 7 (77.8%) 2 (22.2%)
Bolayir - 21 (100%) -

Body measurements and rates: The total length (L)
was 56.2-77.8 mm in males and 56.2-76.5 mm in
females; the body length (Lcp) was 27.3-37.0 mm in
males and 28.5-38.5 mm in females; the snout-vent
length (Lsv) was 29.4-39.6 mm in males, 29.7-39.8 mm
in females; the tail length (Lcd) 26.8-40.7 mm in males
and 26.5-36.7 mm in females. The mean and biometric
values of the body measurements are given in Table 1.

Gemlik Population

Morphologic characters: The dorsal crest of the males
started from 1.8-(2.4)-3.1 mm posterior of the head tip.

The height of the crest ranged from 3.5-4.5 mm with a
mean of 3.9 mm. The processes of the dorsal on the free
margin’s crest were pointed in 77.8% of specimens and
in the rest rounded (Fig 2). The structure of the tail
filament and the foot webbing and the rate of occurence
of each form in the populations are shown in Figures 3
and 4.

Body measurements and rates: The total length (L) is
was 64.7-79.5 mm in males, 65.6-77.1 mm in females.
The body length (Lcp) was 31.2-38.3 in males, and 33.1-
41.3 in females; the snout-vent length (Lsv) was 33.0-
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40.5 mm in males, 34.5-41.6 mm in females. Tail length
(Lcd) ranged from 31.7-39.0 mm in males and 28.9-
36.0 mm in females. The mean and bimetric values of the
body measurements are given in Table 1.

Bolayir Population

Morphologic characters: The dorsal crest of the males
started from 1.7-(2.4)-2.9 mm posterior of the head tip.
The height of the crest ranged from 1.6-5.6 mm with a
mean of 3.0 mm. The processes of the dorsal crest on the
free margins were pointed in 52.4% of specimens, and in
the rest rounded (Fig 2). The structure of the tail filament
and the foot webbing and the rate of occurence of each
form in the populations are shown in Figures 3 and 4.

Body measurements and ratios: The total length (L)
was 57.5-72.7 in males and 52.6-67.9 mm in females.
The body length (Lcp) was 28.1-34.4 mm in males and
28.0-34.7 mm females; the snout-vent length (Lsv) was
30.0-36.1 in males and 28.7-36.2 mm in females; the
tail length (Lcd) was 26.6-36.6 mm in males and 23.9-
33.4 mm in females. The mean and bimetric values of the
body measurements are given in Table 1.

Comparison of the Populations

Morphologic characters: The dorsal crest of the
specimens in the 6 different populations stated from just
behind the eyes, with a mean of 2.5 mm posterior of the
tip of the head. In other words, no difference was found

among the populations in terms of the starting point of
the dorsal crest. However, the dorsal crest was higher
than the others in the Gemlik and Karacabey populations.
The proportion possessing a dorsal crest with a pointed
free margin was higher than that of those with rounded
(Fig 2). However, those possessing a dorsal crest with a
either pointed or a rounded free margin was determined
to be nearly equal in the Bolayir (Thrace) population (Fig
2). The proportion with a tail filament increased
remarkably from the Efes population, from the most
southerly locality to Gemlik the population (Fig 3). As can
be seen from the values the proportion with a tail
filament and without a tail filament were nearly the same
in the Bolayir (Thrace) population. The structure of the
foot webbing in the Efes and Ayvacik populations was
clearly different from the others. The webbing was
narrow in these two populations, and wide or very wide
in the others (Fig 4).

Body measurements and proportions: According to
Tukey's HSD test results, important differences were
determined among the populations in terms of body
measurements and rate’s (Table 2).

In Table 2, most of the comparisons were done
between the Efes and Lapseki (13 different character)
populations in terms of body measurements.
Furthermore, remarkable differences were established in
terms of 12 body measurements between the Efes-
Ayvacik, Efes-Karacabey and Lapseki-Bolayyr populations

The comparison of the body measurements and ratios of Triturus vulgaris populations according to Tukey's HSD test. The marked features

Lc/L Ltc/L Lc/Ltc Lep/L Lsv/L Lep/Le Led/Lcp  Pa/D Pp/D

Table 2.
are those which are considered different among the populations.
Populations L Lsv Lc Ltc Led Lw Pa Pp D
Efes-Ayvacik * * * * * * *
Efes-Lapseki * * * * * * *
Efes-Karacabey * * * *
Efes-Gemlik * * * * * *
Efes-Bolayir * *
Ayvacik-Lapseki * *
Ayvacik-Karacabey * * * * *
Ayvacik-Gemlik *
Ayvacik-Bolayir * * * * * *
Lapseki-Karacabey * * * * * *

Lapseki-Gemlik

Lapseki-Bolayir * * * # * "
Karacabey-Gemlik * * * * * N " N
Karacabey-Bolayir * * .

Gemlik-Bolayir * * * * N
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(Table 2). No difference was found between Efes-Gemlik,
Lapseki-Karacabey, Karacabey-Gemlik and Gemlik-Bolayir
populations, whereas 3 different characters were
determined between the Ayvacik-Lapseki populations.

The relation between the populations was examined in
terms of coefficient of difference values (CD) as well as
Tukey's HSD test. The results of the comparison are given
in Table 3. Only the Efes population differed from the
Ayvacyk, Lapseki and Gemlik populations in terms of 2 or
more characters. Furthermore, the populations situated
both sides of the Canakkale Bosphorus (Lapseki and
Bolayyr) showed remarkable differences from one
another in terms of body length (Table 3).

Taxonomic Evaluation

As mentioned in the introduction, the presence of T.v.
vulgaris had been accepted in the Western Anatolia until
the study of Raxworthy in 1988 (9, 10, 13). Raxworthy
collected material from Karacabey and described them as
T.v. schmidtleri, a new subspecies, due to the small body
size, the lack of tail filament, dorsal crest with pointed
free margin and according to the courtship behaviour
(16). According to Raxworthy, this new subspecies is
distributed in the whole of Western Anatolia as well as
Karacabey.

K. OLGUN, I. BARAN, C. V. TOK

In our study, only the Efes material showed
remarkable differences from the 3 northern populations
(Ayvacik, Lapseki, Gemlik and Karacabey), whereas the
northern populations did not show any differences among
them or from Bolayir population (Thrace) (Table 3). In
conclusion, all populations in Western Anatolia, excluding
the Efes population, resemble one another. No difference
was found between Bolayir and Karacabey material in
terms of body length (Table 2). Furthermore, the body
length of Karacabey material were not as small as
mentioned by Raxworthy (16). On the other hand, it is
remarkable that the body length of the southern Efes
population was respectively smaller than the northern
Ayvacik, Lapseki, Karacabey and Gemlik populations.

Thus, only the Efes material showed remarkable
differences from the northern Ayvacik, Lapseki and
Gemlik populations in terms of diagnostic characters for
the identification of the subspecies of T. vulgaris and the
rest of the populations did not show any remarkable
difference. T.v. schmidtlerorum, therefore, should be
taken as the synonym T.v. vulgaris for the time being.

A satisfactory explanation of the taxonomic status of
the Efes population will be possible with the material
which must be collected from the northern and southern
part of Bozdag.

Table 3. The comparison of the body measurements and rates of Triturus vulgaris populations according to CD (coefficient of difference) values.
Populations L Lsv Lc Ltc Led Lw Pa Pp D Lep Lc/L Lte/L  Le/Lte Lep/L LsviL Lep/Llc Led/Lep Pa/D Pp/D
Efes-Ayvacik 124 112 059 106 1.16 041 055 067 073 123 056 0.47

Efes-Lapseki 1.21 122 095 09 132 073 06t 071 103 158 053 083 0.63

Efes-Karacabey 067 057 041 048 056 091 088 051 060 051 056
Efes-Gemlik 160 137 094 068 141 065 133 1.40 091 043 071 059
Efes-Bolayir 0.69 0.43 0.63 0.48

Ayvacik-Lapseki 0.22 0.48 0.39 0.66

Ayvackk-Karacabey ~0.60  0.85 045  1.07 091 1.05 047 085 0.10 0.45
Ayvacik-Gemlik 0.46 010  0.77 045 0.48
Ayvacik-Bolayir 066 089 056 073 041 041 059  0.86

Lapseki-Karacabey ~ 0.78 ~ 1.03 0.80 0.98  0.48 095 1.08 075 1.15 0.43 0.35

Lapseki-Gemlik

Lapseki-Bolayir 0.86 1.02 066 058 087 033 091 122 043 036
Karacabey-Gemlik ~ 0.81 1.06 078 073 043 072 089 099 1.02 0.56 0.39
Karacabey-Bolayir 0.41 0.69 0.66 0.80 0.10 0.60 0.67
Gemlik-Bolayir 0.91 114 1.00 054 078 123 1.06 0.10 057 0.83 0.71
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