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INTRODUCTION

A recent re-evaluation of morphological and adver-
tisement call variation in the large species of frogs of the
Leptodactylus pentadactylus cluster discovered more ex-
amples of sibling species as defined by Ernst Mayr in his
influential book Animal Species and Evolution. All previ-
ously documented instances of sibling species in frogs
demonstrated advertisement call differentiation consistent
with the calls serving as pre-mating isolating mechanisms.
However, we find one instance of two species with non-
distinguishable adult morphologies as well as non-distin-
guishable advertisement calls. Presumably, the new in-
stances of sibling species reflect retention of ancestral
adult morphologies and advertisement calls. Larval and
habitat differentiation appear to be important factors in the
speciation processes in this group of frogs.

Ernst Mayr defined sibling species as, “morphologi-
cally similar or identical natural populations that are re-
productively isolated,” in his influential book Animal Spe-
cies and Evolution (Mayr, 1963 : 34). He considered the
phenomenon to be important to understanding the com-
plexity and scope of speciation processes in animals.

Mayr’s concept of sibling species has been docu-
mented in the frog genus Leptodactylus (Barrio, 1973;
Heyer et al., 1996). In these examples, reproductive isola-
tion among sibling species was documented through anal-
ysis of advertisement calls. That is, advertisement calls are
very different from each other among species whose adults
are morphologically identical. Females use the calls to dis-
tinguish and select males of their own species to mate with
in any mixed chorus where sibling species co-occur.

In the process of re-evaluating variation in the Lepto-
dactylus pentadactylus species cluster, we discovered in-
stances of sibling species that do not demonstrate repro-
ductive isolation on the basis of advertisement calls.

Herein we summarize the nature of the differentiation in-
volved and discuss the evolutionary implications of our
findings.

MATERIAL AND METHODS

Features for several color patterns, adult morphologi-
cal characters, and measurements were analyzed in terms
of geographic variation for the species currently known as
Leptodactylus knudseni, labyrinthicus, and pentadactylus
(Heyer et al., 2005). These data were used to postulate spe-
cies boundaries for the taxa studied.

Molecular sequence data were obtained for 1807 base
pairs of 12S and 16S mitochondrial rDNA genes using
standard techniques (see Heyer et al., in press). The
sequence data have GenBank accession numbers
AY947855-82. Voucher specimen data are presented in the
Appendix. The sequence data were analyzed with maxi-
mum likelihood and parsimony methods using PAUP*
(Swofford, 1998).

RESULTS AND DISCUSSION

Taxonomic Novelties

In order to discuss the biological implications of our
results it is necessary to give a brief synopsis of some of
our taxonomic findings. A set of specimens from the State
of Pará, Brasil identified in collections either as L. knudse-
ni or L. labyrinthicus represent a new species. This new
species will be referred to as the Pará species for purposes
of this paper. The taxon currently recognized as L. labyrin-
thicus contains three species: L. labyrinthicus, L. vastus,
and a new species from coastal Venezuela. Herein we use
the available name L. vastus for the taxon occupying
northeastern Brazil (justification in Heyer, in press). The
taxon currently recognized as L. pentadactylus consists of
four species: L. pentadactylus and three new species re-
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ferred to herein as Middle American “pentadactylus,” Pa-
cific Colombia “pentadactylus,” and Pacific Ecuador
“pentadactylus.” The status of L. knudseni is unchanged.
We analyzed DNA from all these species except for the
coastal Venezuela and Pacific Colombia “pentadactylus”
species.

Lack of Adult Morphological
and Advertisement Call Differentiation

There is much less morphological differentiation
among members of the L. pentadactylus cluster than found
in other major clades of Leptodactylus studied to date. The
measurement data illustrate the sort of differentiation ex-
hibited by all the adult morphological data (Fig. 1). In par-
ticular, adult morphologies can not distinguish L. knudseni
from Middle American “pentadactylus” nor L. labyrinthi-
cus, L. vastus, and the northern Venezuela species from
each other (Heyer, in press).

The advertisement calls of L. knudseni can not be con-
sistently differentiated from the calls of Middle American
“pentadactylus” (Fig. 2). The calls of these two species are

so similar to those of L. labyrinthicus that it is likely that
females of any of these species would select males of the
wrong species in a mixed chorus should they occur
sympatrically.

Although there is no adult morphological or advertise-
ment call differentiation among certain of the species,
there are other features that are diagnostic. For example,
L. knudseni and Middle American “pentadactylus” differ
from each other in several larval internal buccal cavity
characters as well as juvenile color patterns (Heyer, in
press).

Genetic Relationships

The results of the mitochondrial rDNA gene analyses
are best illustrated by the maximum likelihood bootstrap
tree (Fig. 3) and the comparison of sequence differences
among the samples analyzed (Table 1).

Contrary to expectations based on the morphological
and advertisement call data, neither L. knudseni!Middle
American “pentadactylus” nor L. labyrinthicus!vastus are

36 Herpetologia Petropolitana, Ananjeva N. and Tsinenko O. (eds.), pp. 35 – 39

Middle America “ ”pentadactylus
Pacific Ecuador “ ”pentadactylus
L. pentadactylus
L. knudseni
Pará
L. labyrinthicus
L. vastus

L. bufonius
L. elenae
L. fuscus
L. gracilis
L. latinasus
L. mystacinus

4

3

2

1

0

–1

–2

–3

–4

5

0

–5

–10

Se
co

nd
C

an
on

ic
al

V
ar

ia
bl

e

Se
co

nd
C

an
on

ic
al

V
ar

ia
bl

e

First Canonical Variable First Canonical Variable

3210–1–2–3–4–5 1050–5–10

Fig. 1. Discriminant function analyses of male measurement data for comparable sets of species of the Leptodactylus pentadactylus species cluster
(left) and the Leptodactylus fuscus group (right). The L. fuscus group species are those that occur together in the Gran Chaco of South America. Note that
the data on the right are more structured than those on the left, for example, there is only a single cloud of points on the left and at least three clouds of
points on the right and the sample confidence ellipses (p = 0.683) are much smaller on the right than the left. There are 6 confidence ellipses on the left
(none for Pacific Ecuador “pentadactylus” with N = 3) and 6 on the right (the ellipses for L. fuscus and L. latinasus are not visible due to small sizes of
ellipses and density of data points).



sister-species in the molecular cladogram (Fig. 3) that re-
flects their genetic relationships.

Sibling Species in Frogs Revisited

Our study demonstrates additional examples of sibling
species as defined by Mayr (1963) in frogs of the genus
Leptodactylus. Although sibling species in frogs are not
common, they are not unexpected because they have been
documented in several families of frogs. We did expect to
find that advertisement calls of sibling species in frogs
would serve as a reproductive isolating mechanism. Find-
ing sibling species that do not differ in advertisement calls
but demonstrate extensive molecular differentiation has
not been previously reported in frogs that we are aware of.
There are two implications of our findings.

1) Ancestral adult morphologies and advertisement
calls are retained in several species of the L. pentadactylus
cluster. The fact that advertisement calls do not differ
among some species of the L. pentadactylus cluster re-
quires rethinking of the role of advertisement calls in the
speciation processes of frogs.

2) Other factors than adult morphology and advertise-
ment calls play an important role in speciation within the
L. pentadactylus cluster. There is much more larval varia-

tion within the L. pentadactylus cluster than observed in
other major Leptodactylus clades. The variation includes
differentiation in internal buccal cavity morphology, oral
disk morphology, and aquatic versus terrestrial larvae
(Heyer, in press). Habitat differentiation is pronounced
among the species of the L. pentadactylus cluster in gen-
eral and especially in those species lacking differences in
adult morphology or advertisement calls (Heyer, in press).
For example, L. labyrinthicus is closely associated with
the Cerrado Morphoclimatic Domain, L. vastus with the
Caatinga Morphoclimatic Domain, whereas the morpho-
logically similar Pará species occurs only within the rain
forests of the Amazonian Equatorial Morphoclimatic Do-
main as defined by Ab’Sáber (1977).

Our study indicates that the role of advertisement calls
in frog speciation processes requires re-evaluation. We
have been able to identify this finding because we ana-
lyzed three different data sets for the same taxa of frogs:
morphological, advertisement call, and genetic. We sus-
pect that additional examples of sibling species lacking
differentiation in advertisement calls will be found in the
future with analyses of variation in morphology, advertise-
ment calls, and molecules simultaneously on the same
taxa.
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Fig. 2. Wave forms and audiospectrograms of Leptodactylus knudseni (USNM recording 228, cut 1) (left) and Middle American “pentadactylus”
(USNM recording 106, cut 1) (right). The calls have the same duration, structure, and overlapping broadcast frequencies.
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TABLE 1. General Time-Reversible Distance Matrix

Lr Lk P1 P2 Lv1 Lv2 Ll1 Ll2 MAp1 MAp2 MAP3 PE1 PE2 Lp1 Lp2

Lr –

Lk 0.30 –

P1 0.30 0.14 –

P2 0.31 0.14 0.01 –

Lv1 0.31 0.17 0.04 0.05 –

Lv2 0.32 0.15 0.05 0.05 0.01 –

Ll1 0.31 0.13 0.18 0.18 0.19 0.18 –

Ll2 0.30 0.10 0.15 0.16 0.20 0.19 0.03 –
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MZUSP 70075; Lv1, Leptodactylus vastus, MTR 976629 (MZUSP ???); Lv2, Leptodactylus vastus, USNM 284552; Ll1, Leptodactylus labyrinthicus,
USNM 303175; Ll2, Leptodactylus labyrinthicus, UC 233; MAp1, Middle American “pentadactylus” species, USNM 347153; MAp2, Middle Ameri-
can “pentadactylus” species, USNM 298079; MAp3, Middle American “pentadactylus” species, USNM 534219; PE1, Pacific Ecuador “pentadactylus”
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Lp2, Leptodactylus pentadactylus, MZUSP 70917.
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Appendix

Voucher specimen data used in molecular analyses. Museum
designations follow Leviton et al. (1985) with the addition of
Museo de Zoología de la Pontificia Universidad Católica del Ec-
uador, Quito (QCAZ).

Leptodactylus knudseni. QCAZ 13077 — Ecuador, Fran-
cisco Orellana, Parque Nacional Yasuní.

Leptodactylus labyrinthicus. Ulisses Caramaschi field num-
ber 233 — Brasil, São Paulo, Piraju. USNM 303175 — Brasil,
São Paulo, Fazenda Jataí, 5 km S of Luis Antonio.

Middle American “pentadactylus” species. USNM
298079, 347153 — Panama, Bocas del Toro, Isla Popa. USNM
534219 — Honduras, Colon, Quebrada Machin.

Pacific Ecuador “pentadactylus” species. QCAZ 17056 —
Ecuador, Esmeraldas, Alto Tambo. QCAZ 19859 — Ecuador,
Esmeraldas, Bosque Protector La Perla.

Pará species. MZUSP 70023 — Brasil, Pará, Aldeia
A-Ukre. MZUSP 70075 — Brasil, Pará, Rio Vermelho.

Leptodactylus pentadactylus. MZUSP 70917 — Brasil,
Pará, Serra de Kukoinhokren. USNM 303466 — Brasil, Pará,
near Cachoeira do Espelho, ca. 50 km (airline) S of Altamira.

Leptodactylus rhodomystax (outgroup taxon). MZUSP
70375 — Brazil, Pará, Serra de Kukoinhokren.

Leptodacytlus vastus. MTR 976629 (to be deposited in
MZUSP) — Brasil, Mato Grosso, Gaúcha do Norte.
USNM 284552 — Brasil, Pernambuco, near Caruaru.

Herpetologia Petropolitana, Ananjeva N. and Tsinenko O. (eds.), pp. 35 – 39 39


	 Con tents
	His tory and An ni ver sary Dates of Rus sian Her pe tol ogy in St. Pe ters burg
	Natalia B. Ananjeva   5 

	SYSTEMATICS, PHYLOGENY, BIOGEOGRAPHY, AND GENETICS OF AMPHIBIANS AND REPTILES
	Plu ral Names Earn and Need Plu ral Verbs
	L. Bauer   13 

	A Re place ment Name for Lophopus
	L. Bauer   15 

	Ge nome Size Vari a tion in the Bal kan Anu rans
	L. J. Borkin, S. N. Litvinchuk, J. M. Rosanov, G. Džukiæ, and M. L. Kaleziæ   16 

	Vari abil ity of Ad ver tise ment Calls and Re lease Calls of Green Frogs in the Mos cow Oblast™, Rus sia
	K. I. Chernyshov   20 

	Pre lim i nary Data on Body Size Dif fer ences in Adults of Tes tudo hermanni hermanni Gmelin, 1789: Com par i son Be tween Two West ern Med i ter ra nean In su lar Pop u la tions and the Con ti nen tal Pop u la tion of South ern Tuscany
	C. Corti, M. A. L. Zuffi, L. Bassu, C. Fresi, and M. G. Satta   27 

	Taxonomic Value of the Pholidosis and Pattern Characters in Systematic and Phylogeny of Genus Eirenis
	I. B. Dotsenko   29 

	Variation of Hyla savignyi: A Color Pattern of Cypriote and Mainland Populations
	V. Gvoždík and J. Moravec   32 

	Sibling Species, Advertisement Calls, and Reproductive Isolation in Frogs  of the Leptodactylus pentadactylus Species Cluster (Amphibia, Leptodactylidae)
	W. R. Heyer, R. O. de Sá, and A. Rettig   35 

	DNA Polymorphism and Genetic Differentiation of Tes tudo graeca L.
	T. Kotenko, O. Zinenko, D. Guicking, H. Sauer-Gürth, M. Wink, and U. Fritz     

	Chromosomal Changes and Form-Formation, Subspeciation  in the Wideranged Euroasian Species Zootoca vi vipa ra (Evolution, Biogeography)
	L. Kupriyanova, G. Odierna, T. Capriglione, E. Olmo, and G. Aprea   47 

	Morphological Variation in Two Cryptic Forms of the Common Spadefoot Toad (Pelobates fuscus)  from Eastern Europe
	G. A. Lada, L. J. Borkin, and S. N. Litvinchuk   53 

	Geographic Differentiation in Newts (Triturus) of Eastern Europe:  Genome Size, Allozymes, and Morphology
	S. N. Litvinchuk, L. J. Borkin, J. M. Rosanov, D. V. Skorinov,  M. D. Khalturin, G. Džukiæ, M. L. Kaleziæ, and L. F. Mazanaeva   57 

	Cases of Mixoploidy in Brown Frogs of Ukraine
	V. V. Manilo   61 

	Distribution and Morphological Variability of Vipera berus in Eastern Europe
	K. D. Milto and O. I. Zinenko   64 

	Morphological Variation and Sex Ratio in the Leopard Snake (Zamenis situla) from Sozopol (Bulgaria)
	J. Moravec and W. Böhme   74 

	Diagnostic Traits in the Morphology of Green Frogs (Rana esculenta Complex)  in the Middle Dnepr Basin
	O. Nekrasova, S. Mezhzherin, and S. Morozov-Leonov   77 

	The Contribution of Cytogenetics to the Systematics of Reptiles
	E. Olmo, T. Capriglione, G. Odierna, and L. Kupriyanova   80 

	Steppe Viper (Vipera renardi) in the Northern Point of Its Area
	A. Pavlov   87 

	Are Leptodactylus didymus and L. mystaceus Phylogenetically Sibling Species (Amphibia, Anura, Leptodactylidae)?
	R. O. de Sá, W. R. Heyer, and A. Camargo   90 

	Paternal Inheritance of Molecular Markers in Rat Snakes Interspecies Breeding
	O. Sideleva, S. Ryabov, N. Ananjeva, and N. Orlov   93 

	On the Taxonomic Status of the Common Adder of the Partially Wooded Steppe of the Oka Œ Don Plain
	A. S. Sokolov   96 

	Taxonomical Analysis of Morphological Variety of the Sand Lizard (Lacerta agilis) in Ukraine
	O. A. Tytov, V. N. Peskov, and A. U. Brovko   100 

	Are There Morphological Differences Between Two Genetically  Differentiated Clades in the Adder Vipera berus berus?
	S. Ursenbacher, I. Sasu, M. Rossi, and J.-C. Monney   102 

	Molecular-Genetic Characteristics of Lizard Ribosomal DNA
	A. S. Voronov, G. A. Voronova, N. S. Kupriyanova, and A. P. Ryskov   105 

	Contact Zone Between Two Subspecies of the Sand Lizard: Lacerta agilis exigua Eichw., 1831 and Lacerta agilis chersonensis Andr., 1832 in Three Regions of the Left-Bank Ukraine
	O. I. Zinenko, P. L. Drabkin, and O. M. Rudyk   109 

	Geographical Comparison and Body Size Differentiation in the European Whip Snake,  Hierophis viridiflavus, from Central and Southern Italy
	M. A. L. Zuffi, S. Fornasiero, P. Carlino, A. Bonacci, C. Corti, E. Sperone, and S. Tripepi   113 

	ECOLOGY, FAUNISTIC, CONSERVATION, AND CAPTIVE BREEDING OF AMPHIBIANS AND REPTILES
	On the Distribution of Pelodiscus sinensis (Wiegmann, 1834) (Testudines: Trionychidae)  in the Russian Far East
	E. V. Adnagulov and I. V. Maslova   117 

	Triturus alpestris inexpectatus: Normal Developmental Stages Morphology and Temperature Influence
	A. Bonacci, M. T. Rizzuti, and S. Tripepi   120 

	Conservation of Resources of Reptiles in Astrakhan™ Oblast™ (Russia).  Astrakhan™ Oblast™ Reptilian Resources Conservation (experience of regional realization)
	A. T. Bozhansky   123 

	Conflicts Between Urban Growth and Species Protection:  Can Midwife Toads (Alytes obstetricans) Resist the Pressure?
	M. J. Cas tro, J. M. Oliveira, and A. Tari   126 

	The Effects of Density on Mortality and Development of the Bufo bufo Eggs and Tadpoles
	E. Dmitrieva   130 

	The Amphibian Decline in Norway Œ Reasons and Remedy (Case: Acidic Precipitation)
	D. Dolmen   134 

	The European Tree Frog Reintroduction in Latvia
	I. Dunce and J. Zvirgzds   138 

	Influence of Hydroperiod, Sun Exposure and Fish Presence on Amphibian Communities  in a Human Dominated Landscape
	G. F. Ficetola and F. De Bernardi   140 

	Postmetamorphic Growth and Movements in Yellow-Bellied Toads, Bombina variegata:  Approaching Life-Path Analysis
	G. Gollmann and B. Gollmann   143 

	Return Rates and Long-Term Capture History of Amphibians  in an Agricultural Landscape Near Bonn (Germany)
	M. Hachtel, D. Ortmann, A. Kupfer, U. Sander, P. Schmidt, and K. Weddeling   146 

	Eleven Years of Monitoring: Amphibian Populations in an Agricultural Landscape near Bonn (Germany)
	M. Hachtel, P. Schmidt, U. Sander, D. Tarkhnishvili, K. Weddeling, and W. Böhme   150 
	Growth of Brown Frogs of Fauna of Russia: Some Problems of Study of Growth in Amphibians
	V. G. Ishchenko   153 

	Sperm Storage in Two Species of Snakes: Asian Pit Vipers Trimeresurus albolabris (Gray, 1842) and Trimeresurus erythrurus (Cantor, 1839), Bred at the Leningrad Zoo Terrarium
	E. R. Kamelin and Yu. A. Lukin   158 

	Habitat Variation in Rana arvalis of Northeastern Ukraine
	I. Kotserzhynska   161 

	The Red Data Book of Ul™yanovsk Oblast™: Amphibians and Reptiles
	V. Krivosheev   164 

	The Content of Chemical Elements in the Organism of Anura, Amphibia,  as an Indicator of the Environmental Conditions
	V. N. Kuranova, N. V. Baranovskaja, and L. P. Rikhvanov   167 

	The Study of the Ecological Niche Segregation for Sympatric Species  of Lizards Lacerta agilis and Zootoca vi vipa ra
	V. N. Kuranova, S. V. Patrakov, N. A. Bulakhova, and O. A. Krechetova   171 

	A Comparative Skeletochronological Analysis of Demography of Four Amphibian Species (Anura, Ranidae)  from Ivanovo Oblast™, European Russia
	O. Lazareva   176 

	Environment and Body Temperatures of Reptiles in VolgaŒUral Region
	N. Litvinov and S. Ganshchuk   179 

	Conservation and Recovery of Rare Amphibian Species of European Russia:  Development of Basic Principles and Effective Practical Measures
	S. M. Lyapkov   183 

	Geographical and Local Variation of Reproductive and Demographic Characteristics in Brown Frogs
	S. M. Lyapkov   187 

	Illegal Export of Amphibians and Reptiles from the Russian Far East to Countries  of the Asian Region: The Situation in 2003
	I. V. Maslova and S. N. Lyapustin   191 

	Preliminary Results on the Genetic Control of Dispersal in Common Frog Rana temporaria Froglets
	C. Miaud, J. Sérandour, R. Mar tin, and N. Pidancier   193 

	Basis of Native Pond Fidelity in Anuran Amphibians: the Case of Chemical Learning
	S. V. Ogurtsov   198 

	Some Aspects of Reproductive Biology of Zootoca vi vipa ra (Jacquin, 1787) in the Asian Part of Its Area
	V. F. Orlova, V. N. Kuranova, and N. A. Bulakhova   201 

	Conservation of the Agile Frog Š the Rarest Amphibian in the British Isles?
	L. Racca   205 

	The Role of the Native Pond Odor in Orientation of the Green Toad (Bufo viridis Laur.) Youngs-of-the-Year
	V. V. Shakhparonov and S. V. Ogurtsov   209 

	New Data on Reproductive Biology of Caucasian Species of the Genus Vipera
	K. A. Shiryaev   213 

	Ecological Preferences of the Italian Newt Triturus italicus (Peracca, 1898) in Calabria
	E. Sperone and S. Tripepi   216 

	Mapping Important Herpetofaunal Areas in Northern Europe
	A. H. P. Stumpel and K. F. Corbett   219 

	An Access to the Females as a Resource of Male™s Territory in Lacerta saxicola
	A. Yu. Tsellarius and E. Yu. Tsellarius   222 

	Interrelations Between Sexes in Lacerta saxicola
	E. Yu. Tsellarius and A. Yu. Tsellarius   226 

	Rapd Markers in Application to Rana temporaria Genotype Characterization  (preliminary data of population study)
	O. V. Tsinenko   230 

	Gene Cryobanks for Conservation of Endangered Amphibian Species
	V. Uteshev and E. Gakhova   233 

	Morphological Deviations in Population Rana arvalis Nilss. on Urbanized Territories:  Spectrum, Topography, Frequency
	V. L. Vershinin   235 

	Egg Size Versus Clutch Size: Variation and Trade-off in Reproductive Output of Rana dalmatina  and R. temporaria in a Pond Near Bonn (Germany)
	K. Weddeling, G. Bosbach, M. Hachtel, U. Sander, P. Schmidt, and D. Tarkhnishvili   238 

	Some Notes on the Herpetofauna of Western Bulgaria
	A. Westerström   241 

	Assessment of Reproductive Frequency in the European Pond Turtle (Emys orbicularis)  Using Manual Palpation, Ultrasonography, and Radiography
	M. A. L. Zuffi, S. Citi, M. Giusti, and A. Teti   245 



	MORPHOLOGY, DEVELOPMENTAL BIOLOGY, PARAZITOLOGY
	Structure and Ultrastructure of the Sexual Segment of the Kidney  in the Diurnal Saharan Lizard Uromastix acanthinurus, Bell 1825
	M. Bahiani, T. Gernigon-Spychalowicz, and J.-M. Exbrayat   249 

	Helminths and Trophic Relations of Colubrid Snakes (Colubridae) in the Volga Œ Kama Region
	A. G. Bakiev   252 

	Some Aspects of the Ontogenesis of the Immune System Organs of Typhlonectes compressicauda  (Duméril et Bibron, 1841), Amphibia, Gymnophiona
	P. Bleyzac and J.-M. Exbrayat   254 

	Structure and Functional Significance of the Nuptial Thumb Pads in Rana esculenta and R. perezi
	R. Brizzi, G. Delfino, and S. Jantra   258 

	Reproductive Structures in Mertensiella caucasica and M. luschani (Amphibia: Salamandridae)
	R. Brizzi, M. Sevinç, and G. Tanteri   263 

	Ampa Receptors Localization by Immunohistochemistry in Xenopus Tadpoles
	J. Estabel and J.-M. Exbrayat   267 

	The Development, Differentiation and Growth of Gonads  in Typhlonectes compressicauda (Amphibia, Gymnophiona)
	J.-M. Exbrayat and E. Anjubault   270 

	Diversity in the Timing of Digit Ossification within the Limb Developmental Bauplan in Caudata
	J. R. Hinchliffe, E. I. Vorobyeva, and D. N. Mednikov   274 

	A Comparative Study of the Form and Evolutionary Implications of the Interdigital Membrane  of Larval Hynobiid Salamanders
	K. Iizuka, S. K. Ses sions, S. Yasugi, T. Nakazato, and Y. Takeuchi   279 

	The Distal Limb Part™s Variability in Amphibia and Reptilia
	Yu. I. Kruzhkova   286 

	The Skin Sense Organs of Lizards of Teratoscincus Genus (Squamata: Sauria: Gekkonidae)
	Natalia G. Nikitina and Natalia B. Ananjeva   291 

	Hematological Indexes of Rana ridibunda in Clean and Contaminated Ponds
	T. Y. Peskova and T. I. Zhukova   296 

	The Relationship Between Body Length and Femur Bone Thickness in Lacerta agilis boemica  and L. strigata. Implications for Growth Inferences from Skeletochronological Data
	E. S. Roitberg and E. M. Smirina   298 

	The Patterns of Evolution of Early Triassic Herpetofauna in Europe and Gondwana:  Comparison and Implications
	M. A. Shishkin   301 

	The Urodele Metamorphosis: Regulatory Mechanisms and Evolution
	S. V. Smirnov   304 

	On the Morphofunctional Peculiarities of the Jaw Apparatus of Ophiophagous Elapid Snakes  and on the Some Stages in Evolution of Elapidae
	A. Y. Sokolov   307 

	Observations on the Gamasid Mites (Parasitiformes, Gamasina, Macronyssidae, Laelapidae)  Parasitizing Reptiles (Reptilia) from Russia and Adjacent Countries (ex-USSR)
	M. Stanyukovich and L. Iohanssen   310 

	The Dental System of Urodelan Amphibians and the Role of Thyroid Hormones  in Its Metamorphic Remodeling
	A. B. Vassilieva   312 

	List of Participants  315
	Author™s Index  330
	Keywords™ Index  331 



