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The Triturus karelinii group of crested newts comprises the eastern, central and western lineages that differ
by mitochondrial DNA. The eastern lineage largely retains the ancestral cranium shape and is distributed
throughout the Crimean Peninsula, the Caucasus Isthmus, and the Caspian Sea southern shore in Iran. In
this report the comparison of the Crimean and Trascaucasian 7. karelinii cranium shape, differences in the
dimensional characteristics variability and body colouring patterns is presented. The samples of 7. do-
brogicus from the Danube River Delta have been employed for outgroup comparison. Data of the differ-
ences between several populations within the eastern lineage suggest that it is not uniform and 7. karelinii
from the Crimean Peninsula is considered to be somewhat different.

Key words: Southern crested newt, Triturus karelinii, the Crimea, cranium, external morphology,
taxonomic status.

Introduction

Crimean newt has been noticed by P.S. Pallas as a “water lizard” La-
certa aquatica: “Rossis a voice Ukola. In temperatioribus et australiori-
bus rarius in stagnis observatur; frequentior in Chersoneso Tauri-
ca...” (Pallas, 1811, p. 34). In turn, K. Kessler in travel notes of his Cri-
mean visit in September 1878 reported about the newt as “Triton cris-
tata” (Kessler, 1878, p. 212). In the monograph about vertebrates of the
Crimean peninsula (Hukonbckuii, 1895) newt species Molge cristata
has been referenced to as a common amphibian species of the peninsula.
Moreover, G. Boulenger also supported the validity of the “variation”
karelinii within the genus Molge, i.e. Molge cristata var. karelinii (Bou-
lenger, 1882). Five years later, B. Diirigen mentioned this “variation”
within the genus Triton as Triton cristatus var. karelinii (Diirigen,
1897). However, A. Brauner (bpaynep) indicated newt from the Crimea
as “Molge cristata... var. Karelinii” (Strauch, 1870) (bpaynep, 1904).
Wolterstorff described a new form taurica within the subspecies ka-
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relinii — Triton cristatus karelinii forma taurica (Wolterstorff, 1923). Nevertheless, its
validity has been never confirmed, since the International Code of Zoological Nomen-
clature does not recognize infra-subspecies taxa (art. 1. 3. 4, 45.5 & 45.6). Furthermore,
Mertens and Miiller (1928) obviously included the subspecies 7. cristatus karelinii in
the European amphibians and reptiles checklist. Finally, N. Shcherbak (1966) used this
name for newt found at the Crimean Peninsula and summarized all available data re-
garding its biology, distribution and variation. Based on the comparative analysis of ge-
nomic characters as well as on the results of cytogenetic studies of hybrids, Bucci-
Innocenti et al. (1983) proposed to consider its species level as specific (Triturus ka-
relinii). Later it was supposed (Litvinchuk et al., 1999), the species divide on two sub-
species, where T. karelinii karelinii range includes the Crimea, the Caucasus, Northern
Iran and partially Anatolia, while T. karelinii arntzeni Litvinchuk, Borkin, Dzuki¢ and
Kalezi¢, 1999 is attributed to the Balkan Peninsula. The taxonomic status of the last
taxon later has been changed to the species level. However, the name 7. arntzeni Lit-
vinchuk, Borkin, Dzuki¢, Kalezi¢, 1999 appiared a junior synonym of 7. macedonicus
(Karaman, 1922) that inhabits the western and north-western parts of the Balkan Penin-
sula (Wielstra et al., 2014).

The recent study of T. karelinii sensu lato based on nuclear and mitochondrial
DNA revealed the existence of three deeply diverged lineages: earstern, central and
western (Wielstra et al., 2010; Wielstra and Arntzen, 2011). These lineages comprised at
least two species: T. karelinii from Northern Iran, the Caucasus, and the Crimean Penin-
sula, and 7. ivanbureschi Artzen & Wielstra, 2013 from the south-eastern Balkans and
western and northern parts of Anatolia (Aegean Sea, Marmara Sea, and apparently the
Black Sea regions) (Wielstra et al., 2013 a, 2014).

At the same time, some authors indicated that the skull shape does not clearly
support the presence of three discrete geographical groups as suggested by mitochon-
drial DNA data (Ivanovi¢ et al., 2013, p. 269). Besides that, they have registrated no
significant sexual dimorphism in cranium size and shape within eastern lineage (7. kare-
linii sensu stricto), while the newts of central and western lineages (7. ivanbureschi)
shows the statistically significant sexual dimorphism in cranium size/shape (Ivanovi¢ et
al., 2013). The external morphology study of southern crested newt in the Crimean and
Asia Minor Peninsulas, the Caucasus and the Balkans “revealed the relative uniformity
of populations of the species by dimensional characteristics” (Litvinchuk and Borkin,
2009, p. 81). In addition, the stability of the spotted colour throat patterns and their geo-
graphical variation were also found in this newt group (Wielstra et al., 2013 a). Hence,
previous authors compared mitochondrial DNA data of the newts from three discrete
geographical groups representing two different species, T. ivanbureschi and T. karelinii.
Some differences between these species in mitochondrial DNA variability, sexual di-
morphism in cranium (skull) characteristics and features of body coloration have been
also indicated.

Therefore, the aim of our study was to compare the variability of cranium archi-
tecture (skull structure), dimensional characreristics of the external morphology and
some features of the body coloration within the representatives of eastern lineage from
the Crimea and the Caucasus.

Materials and Methods

Species localities, samples sizes, number of males and females are presented in
figure 1, a, and table 1. As outgroup we employed 7. dobrogicus (Kiritzescu, 1903)
sample (cranium and external morphology). Skulls of adult newts were cleared with
Na,COj; (solution — 10—12%, 12—14 hours) and put into hydrogen peroxide (3%) up to
20-30 min. Images of dorsal, ventral, lateral and posterior sides were obtained with
digital camera with the cranium roof positioned parallel to the photographic plane. The
36ipnux npays 3o0n02iunozo myseio, 2014, Ne 45 47
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Table 1. Summary of Trituruskarelinii and T. dobrogicus (referred to as outgroup) characteristics:
locality; decimal degrees (latitude (N) specifies the north-south position, longitude (E) — east-west
position); No.F — females number; No.M — males number; skulls; morphometry; throat color
pattern.
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positions and names of cranium bones were identified following special protocols
(Dunaev, 1996; Ivanovi¢ et al., 2008; 2013). The external 18 morphometric
characteristics were measured with dial calliper (0,1 mm scale) (Ilucaneusn, 2007;
Litvinchuk and Borkin, 2009; Naumov and Tzankov, 2009; Cicek et al., 2010; ITuca-
Herb, 2012 with some modifications): SVL (snout-vent. post length) — measured from
the snout to the posterior edge of the base of the cloaca; L (snout-vent. ant length) —
measured from the snout to the anterior edge of the base of the cloaca; Lcd (tail length )
— measured from the anterior edge of the base of the cloaca to the tail tip; TL — total
length (L.+L.cd.); Lcdl (tail lengthl) — measured from the posterior edge of the base of
the cloaca to the tail tip; LiE (distance between fore and hindlimbs) — measured from
the anterior base of posterior forelimb to the posterior base of hindlimb; L.pc. (distance
between snout and hind limbs) — measured from snout tip to the anterior base of hind
limbs; L. m. (distance between snout and jaw articulation) — measured from snout tip to
the jaw articulation; Lt.c. (head width) — measured between the posterior of the mouth
jaw articulations; Alt.c. (head height) — measured between the upper and below head
sufaces after the eyes; P.a. (length of the forelimb) — measured between the base to the
tip of forelimbs; P.p (length of the hindlimb) — measured between the base to the tip of
hindlimbs; C.1. (Iength of the cloaca) — measured from anterior and posterior edges of
cloaca; D.t. (Ienght of the the third toe of forelimb) — measuring from the base of toe to
its tip; Sp.in. — distance between the nostrils; D.n.o.(distance between the eye and the
nostril) — measuring between the anterior corner of the eyes aperture and the nostril;
L.o. — horizontal length of the eyes aperture; Sp.ino.1 — distance between the anterior
margins of the eyes; Sp.ino.2 — distance between the posterior margins of the eyes.

Means of replicates were subjected to statistical analysis using Statistica 6.0
software package. Pattern of geographical variability was analyzed by principial compo-
nent analysis (PCA) on standardized morphometric characters (see above).

Results and Discussion

Cranial characteristics and their variation. The general view of T. karelinii female
skull structure are presented on figure 1, b. External views of female and male skulls of
T. karelinii from the Crimea (Sevastopol City Council, Ternovka village vicinity) are
shown on figure 1, c. Even though male and female skulls look much alike (fig. 1, €), vi-
sual comparison of cranium dorsal sides indicates that males have: (1) a much wider an-
terior fontanel; (2) a shorter distance between the rear end of the premaxilla and the
front end of the pterygoideum. At the same time, others characteristics for the compa-
rison between males and females skulls (e.g., ventral and lateral sides) have not revealed
any significant differences.

Generally, the comparison of 7. karelinii skulls from the Crimea and the Cauca-
sus shown similarities in the shape and positioning of the majority of elements, how-
ever, with some differences. Pronounced sexual dimorphism in the linear dimensions of
Transcaucasian newts (especially in the sample from South-Eastern Azerbaijan,
Mts.Talysh) characterized by larger skulls has been revealed (fig. 2, @). The structure of
the Crimean and Caucasian T. karelinii skulls differs clearly from 7. dobrogicus ones
taken for outgroup comparison (fig. 2, b), first of all, in smaller size of the latter and the
lack of postfrontal processes that has been indicated earlier in other studies (Litvinchuk
and Borkin, 2009). Some unexpected differences in several characteristics of skulls have
been revealed in southern crested newt from the Crimea compared with the Transcauca-
sian T. karelinii. For instance, the quadratum of the Crimean 7. karelinii were smaller
than those of the Caucasian species, what affects relative cranium height that was much
lower at the Crimean T. karelinii in most cases (fig. 2, C).

At the same time, any clear diagnostic characteristics of the cranium shape able to
distinguish evidently 7. karelinii from the Crimean Peninsula and continental newts
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from the Caucasus have not been found at the current level of studies, and the differen-
ces described above have been proven only statistically. Another osteological examina-
tion revealed species-specific cranium shape of 7. karelinii from the Caucasus (Dunaev,
1996). It was emphasised one year later that Karelin’s newt differs from other three taxa
of T.cristatus complex in cranium shape by 6 characteristics: “Cavum internasale or in-
termaxillare (dorsal view)... Processus postfrontalis (dorsal and ventral views)... Proces-
sus occipetalis (dorsal and ventral views)... Foramen magnum (caudal view)... Posterior
margin of parietale (dorsal view)... Basal part of pterigoid...” (Litvinchuk, Borkin, 2009,
p. 532). It has been also noticed that all species of the complex T. cristatus are well dif-
ferentiated from each other on the cranium structure (Litvinchuk, Borkin, 2009).

Differences in male and female craniums shape of southern crested newt have
been also mentioned in another special study of Ivanovi¢ et al. (2013). Osteological
characteristics analysis of 197 specimens of T. karelinii from different parts of species
range (including 16 individuals from the Crimea) showed that among three phylogenetic
branches of this taxon (central, eastern and western, fig. 1, &) the statistically significant
differences in the size and configuration of the cranium between males and females
were inherent only for the representatives of the first two groups. Ivanovi¢ et al. (2013)
also emphasized that the variability of cranium size was statistically significant only for
cranium dorsal side in males.

Variation of the external morphology. It has been established that Wolterstorff
index (P.a./LiE) and relative head width (Lt.c./L.) had the greatest value among the
T. cristatus complex (Litvinchuk, Borkin, 2009). Comparative characteristics of 7. ka-
relinii (the Crimea and the Caucasus) and in 7. dobrogicus (Ukraine, Odesa Province)
are shown in tables 2, 3 and 4.

The data mentioned above indicate that both indexes clearly distinguish 7. dobro-
gicus from T. karelinii from the Crimea and the Caucasus; in turn, 7. karelinii from
these two regions show reliable difference on the basis of Lt.c./L ratio. Our results cor-
roborate to some extent with the geographical variation data for 7. karelinii that indicate
variation in the range of 0.68—0.88 (males) and 0.59-0.79 (females) for P.a./LiE, and
0.18-0.22 (males) and 0.17-0.20 (females) for Lt.c./L. (Litvinchuk and Borkin, 2009).
These data are presented on page 83 (Litvinchuk and Borkin, 2009); on page 484 other
indeces are indicated: 0.56-0.97 (0.73£0.07) (males) and 0.50-0.79 (0.62+0.06) (fema-
les) for Pa/LiE; 0.15-0.22 (0.19£0.01) (males) and 0.15-0.23 (0.18+0.01) (females) for
Ltc/ L.

The Crimean 7. karelinii and representatives of this group from six different regi-
ons including the Caucasus, the Balkans, and Asia Minor were analysed by multivariate
statistical approach using “indices of high taxonomic interest” (Litvinchuk and Borkin,
2009, p. 79) and the logarithmic conversion of characteristics, however, unfortunately,
without the outgroup comparison. Comparative uniformity of populations by morhpo-
metric characteristics has been emphasised (Litvinchuk, Borkin, 2009).

Fig. 1. a — T. karelinii localities in terms of skull differentiation, morphometrics measurements,
coloration patterns. Solid circles (1, 2, 3, ,5, 6, 7), colorless circles (4) and squares (8, 9, 10) indicate
analyzed samples number (see Table 1). b — T. karelinii female skull, right — dorsal view, left — ventral
view. Location: Crimea, Sevastopol City Council, Bakhchisaraiskiy District, environs of Ternovka village.
Names of skull elements and abbreviations (by Dunaev, 1996; Ivanovi¢ et al., 2008; Ivanovi¢ et al., 2013
with some modifications): PA — parietal, OC — occipital, SQ — squamosum, MX — maxilla, F — frontal,
FP — frontalis processus, N — nasal, PRF — prefrontal, PMX — premaxilla; Q — quadratum, OCC —
occipital condyle, PT — pterygoideum, OF — oval fenestra, V (VPAL) — vomer (vomero-palatine), FI —
fenestra intermaxillaris, PS — parasphenoid, CHO — choane. ¢ — Dorsal (up) and ventral (down) view of
T. karelinii female and male skulls (left and right, respectively). Location the same as of b. Arrows
indicate the differences in anterior fontanelle size and form (i), and distance between pterygoideum and
maxilla (ii).
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Fig. 2. a— Female and male T. karelinii skulls (left and right, respectively) dorsal (right) and ventral (left)
view. Location: Azerbaijan, Lerikskiy District , Mts.Talysh, Almu settlement. b — Female and male 7. ka-
relinii skulls (left and right, respectively) dorsal (right) and ventral (left) view. Location: Ukraine, Odesa
Province , Vilkovo town. ¢ — T. karelinii, male skulls, posterior side. Left three skulls — Sevastopol City
Council, Balaklava Distrcit, environs of Ternovka village; fourth (right) — Azerbaijan, Lerikskiy District,
Mts.Talysh, Almu settlement. Arrows indicate quadratum bones. d — Throat coloration patterns of alive
T. karelinii from different populations in the Crimea: A, B — Lake Kutuzovskoe, Alushta City Council,
C, D — near Luchistoe village, Alushta City Council.
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Table 2. Comparison of Wolterstorff index (P.a./LiE) and relative head width (Lt.c./L.) in
representatives of different taxa and populations in the newts from genera Triturus.

T. karelinii T quelinii . T. dobrogicus
The Crimea Transcaucasia: Georgia and Ukraine, Odesa Province
Azebaijan (Talysh Mts.) ’ v

Index males n=25 | females n=21 | males n=34 | females n=39 | males n=18 | females n=10
W"ilrtlzrsiorff 0.70£0.011  0.58+0.008 0.70£0.011  0.62+0.008  0.57£0.08  0.40+0.027

ex 0.60—0.82 0.53-0.67 0.59-0.93 0.52-0.75 0.51-0.64 0.21-0.49

P.a./LiE

Relative head 0.21 +£0.003  0.18 £0,002  0.21£0.002  0.21 £0.002  0.16 £0.002  0.14 +0.004

width Lt.c/L.  0.16-0.22 0.16-0.20 0.19-0.24 0.19-0.23 0.14-0.17 0.12-0,17

Table 3. Coefficients of differences reliability (t) for Wolterstorff index (P.a./LiE) and relative head

width (Lt.c./L.) in males of different taxa and populations of the newts from genera Triturus
(significant difference p < 0.05 marked bold).

T. karelinii, T quellmz, . T. dobrogicus,
. . Transcaucasia: Georgia and .
Species, samples, number The Crimea, .. Odesa Region,
- Azerbaijan (Talysh Mts.) _
n=25 a n=18
together, n = 34
Pa/LiE
T. karelinii, The Crimea, n =25 0 0.4 8.8
T. karelinii, Transcaucasia:
Georgia and Azerbaijan 0.4 0 7.9
(Talysh Mts.) together, n = 34
T.fdobrogzcus, Odesa Province, 88 79 0
n=18
Ltc/L
T. karelinii, The Crimea, n =25 0 4.1 10.3
T. karelinii, Transcaucasia :
Georgia and Azerbaijan 4.1 0 184
(Talysh Mts.) together, n = 34
T. dobrogicus, Odesa Province, 103 18.4 0

n=18

Table 4. Coefficients of differences reliability (t) for Wolterstorff index (P.a./LiE) and relative head

width (Lt.c./L.) in females of different taxa and populations of the newts from genera Triturus
(significant difference p < 0,05 marked bold).

T. karelinii, T quelmn, . T. dobrogicus,
. . Transcaucasia: Georgia and .
Species, samples, number The Crimea, . Odesa Region,
- Azerbaijan (Talysh Mts.) -
n=21 n=10
together, n = 39
Pa/LiE
T. karelinii, The Crimea, n = 21 0 0,3 8.2
T. karelinii, Transcaucasia:
Georgia and Azerbaijan (Mt. 0.3 0 10.9
Talysh) together, n = 39
T.fdobroglcus, Odesa Region, 82 10.9 0
n=10
Ltc/L
T. karelinii, The Crimea, n =21 0 6.0 8.1
T. karelinii, Transcaucasia:
Georgia and Azerbaijan (Mt. 6.0 0 144
Talysh) together, n = 39
T. dobrogicus, Odesa Region, 81 14.4 0

n=10
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Moreover, we have compared the external morphology variability of the Crimean
southern crested newt and the Caucasian species by the methods of multivariate
statistics (fig. 3) while the Danube newt (7. dobrogicus) from South-Western Ukraine
(Odesa Province,Vilkovo) was employed as the taxon for outgroup comparison. It was
found that the variability of characteristics was determined by the first three principal
components, namely taxonomic status, gender, and geographical variation. The first
principal component characterizes the distant location of 7. dobrogicus and clearly indi-
cates the importancy of taxonomic status on the graph. The second principal component
is different males and females location. It emphasizes the significance of gender. The
third principal component characterizes presence of geographical variation as samples
distribution from differents regions do not offen coincide.

It has to be noticed that the current data allow to assume the interpopulation level
of differences between 7. karelinii from the Crimea and the Caucasus. Generally, males
were smaller comparing to females (e. g., sample from Ternovka village had the follow-
ing parameters for females (n=16) L. = 62.2+0.7 mm and L.cd. = 50.2+1.13; males
(n=15) L. = 58.2+1.19 and L.cd. = 47.2+1.09 mm). Furthermore, the special difference
was revealed between sizes of the newts collected in the Crimea in the whole by
N. Szczerbak in 1950’s and those collected near Ternovka village by the first author of
this paper in 2003. The first sample had the following parameters: L. = 63.33+7.04 mm,
L. cd. = 58.73£7.97, P. a. = 24.6244.01 mm, P. p. = 25.98+5.27 mm, while the sample
collected later had other values: L. = 60.3+0.76 mm, L. cd. = 48.7+0.82, Lt. c. =
12.3+£0.14, P. a. = 20.4+0.27, P. p. = 22.1+£0.27, DiE = 32.440.58, IW = 63.2+0.98. It
might be suggested that the difference is influenced by males that represented about
72% of the first sample (LLlepOaxk, 1966).

The exclusive attention has to be paid to the specificity of the throat coloration
(spotted pattern) of 7. karelinii from the Crimea. The particular features of this charac-
teristic in the representatives of different taxa of 7. karelinii sensu lato and the pattern of
its geographical variation have been studied before. All researchers agreed that southern
crested newt has the numerous spots on the throat (Olgun et al., 2001; Litvinchuk and
Borkin, 2009; Cicek et al., 2010; Wielstra et al., 2013 a). At the same time, some of
them pointed out “to the absence of the distinctive 7. karelinii throat pattern...” on the s.
1. in holotype and paratypes of 7. arntzeni (Wielstra et al., 2013 a, p. 444).

Our analysis of seven 7. karelinii samples from the Crimea, the North (Ciscauca-
sia) and the South Caucasus (Transcaucasia) regions as well as 7. dobrogicus (Ukraine,
Odesa Region) revealed that only about 10% of the Crimean population has no
distinctive throat spotted pattern (fig. 2, d).
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Fig. 3. Females (a) and males (b) distribution in coordinates of the first two principal components
according to the results of the discriminant analysis based on the external morphomeric characteristics
(females numbers are presented in Table 1).
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Conclusions

Our data confirm that 7. karelinii from the Crimea is related to Karelin’s newt from the
Caucasus that belongs to the same (eastern) mitochondrial DNA gene pool lineage
(Wielstra et al., 2013 b). On the other hand, the newts from these regions demonstrated
some differences in skull structure, external morphometric characteristics and throat
coloration patterns. Further detailed studies of T.karelinii from the Crimea are required.

We wish to express our gratitude to Dr. Yu.A. Krasylenko (Ukraine, Kyiv) for the im-
provement of the English text of manuscript prior to publication and M. Tokar (New
York) as well.
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€. Iucaneys, O. Kykywxin, O. Manyinosa

IIOTIEPEHE TTOPIBHAHHA KPAHIAJIBHOT I 30BHIIITHHOT MOP®OJIOT TYHOT MIHJIMBOCTI
TPUTOHA KAPEJIIHA (TRITURUS KARELINII) 3 KPUIMY TA KABKA3Y

I'pyna Triturus karelinii 3 aucna rpe6iHIaCTUX TPUTOHIB BKIIIOYA€E CXiIHY, IEHTPAIIBHY 1 3aXiqHY TUIKY, SKi
BiZIpI3HAIOTHCS 3a MiToxoHapiansHO JJHK. Cxigna rinka 3Ha4HOIO Mipoto 30epirae aHuecTpaibHy GopMmy
YyepenHoi KOpoOKH 1 IOMHMPIOETHCS BciM KpuMcbknM niBocTpoBoM, KaBKa3bkuM MeperniikoM i miBAeHHUM
y30epesxoksam Kacmiiicbkoro mopst B Ipani. [IpoBeseHo mOpiBHSHHS KPHUMCBKOI 1 3aKaBKa3bKOl 4YepernHol
¢dopmu T. karelinii, Bka3aHO Ha BIIMIHHOCTI MIiHJIHMBOCTI PO3MIpHHMX XapaKTEpUCTHK i 3abapBiieHHS Tija.
Exzemmnsipu T. dobrogicus 3 nenstu JlyHaro Oynu BHKOPHCTaHI Ui MOpIBHSAHHSA. JlaHI Tpo BiAMIHHOCTI
MiX JCKUTbKOMA IMOMYJISIIsIMA B MEXaX CXiJHOI T1JIKM MPUIYCKAIOTh, IO BOHU HE € oxHOpimHuM, 1 T. ka-
relinii 3 KpuMchKOTO IBOCTPOBA JIEIIO BiAPi3HAETHCS.

Kniouosi crnosa: tpuron Kapenina, Triturus karelinii, Kpum, KaBkas, geper, 30BHIIIHS MOp(OIIOTis,
TAKCOHOMIYHUH CTaTyC.

E. Iucaney, O. Kyxywxun, O. Manyunosa

[IPEJIBAPUTEJIBHOE CPABHEHHE KPAHUAJILHOI U BHEIIHE MOP®OJIOTMYECKOM 13-
MEHUYMBOCTU TPUTOHA KAPEJIMHA (TRITURUS KARELINII) N3 KPUMA 11 KABKA3A

I'pymma Triturus karelinii rpe0eHYaTHIX TPUTOHOB BKIIFOUAET BOCTOYHYIO, ICHTPAJIBHYIO H 3alIaTHYIO BETBb,
KoTopele oTinyaioTcs MutoxonapuanbHoit JIHK. Bocrounas BeTBb B 3HAUMTENBHON MEpe COXpaHsIET aHIe-
cTpaibHyI0 (hOpMy deperHoi KOpoOKH M pacrpocTpaHeHa o BceMy KppiMckomy momyoctpoBy, KaBkas-
CKOMY Iepenieiiky u 1oxHOoMy nobepexsio Kacrmiickoro mopst B Mpane. IIpoBeneHo cpaBHEHHE KPBIMCKOM
1 3aKaBKa3cKoi uepenHoit Gopmsl 7. karelinii, yka3aHO Ha OTJINYUSI H3MEHUYMBOCTH Pa3MEPHBIX XapaKTepH-
CTUK W OKpacky Teiya. Jk3eMiuiapel T. dobrogicus u3 nenbTsl JlyHast ObLIM UCHOIBb30BaHbI ULl CDABHEHUSL.
JlaHHbBIE 00 OTIMYMAX MEXTYy HECKOJIBKMMH IOIMYJSLUSIMU B TpeJeaax BOCTOUYHOM BETBH AOIMYCKAIOT, YTO
OHU HEOIHOPOAHBL, U T. karelinii ¢ KppIMCKOT0 MOIyOCTPOBa HECKOJIBKO OTIMYAIOTCS.

Knwuessie cnosa: tpuron Kapenuna, Triturus karelinii, Kppim, KaBka3, gyepern, BHEIIHSSA
MOp$OIOTHS, TAKCOHOMHUYECKHH CTATYC.
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