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Abstract
New data about anomalous amphibian specimens in northwest Upper Poochye are
provided. We found anomalies like anophthalmia, dyscoria, corectopia and abnormal
patterns.
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1. Introduction

Anuran amphibians are well-explored in northwest Upper Poochye with respect to

their faunistics and ecology [1]. Recently, new data were obtained about their nutri-

tional biology, fecundity, anthropogenic pressure and other aspects of amphibian biol-

ogy [2, 3, and 4]. However, there are few papers about anomalous specimens of

anuran amphibians in this region.

Usually two groups ofmorphological deviations are distinguished: a) those produced

by disturbance of morphogenetic processes; b) traumatic ones. However, in reality it

is difficult to “atypical morphologies” into two different kinds, particularly in the field

[5]. Equally, scientific positions about the origin of anomalies vary [6].

The aim of this paper is to summarise the data about new catches of anomalous

specimens of anuran amphibians and to clarify the localities of catches and the names

of anomalies from our previous paper [7].
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2. Methods

Amphibians were collected during their active periods between 2011 and 2014. They

were caught with pitfall traps on land and with nets in the water [8]. We took as our

framework the classification of amphibian anomalies proposed by Nekrasova [9] and

Vershinin [10]. Genetic typing of the water frogs to determine whether their mito-

chondrial and nuclear DNA haplotypes fell into the “Western” or “Eastern” forms was

performed with the procedure used by Zaks and collaborators [11].

3. Results

Anophthalmia (Fig. 1) was detected in a singular specimen of the European Fire-

bellied Toad (Bombina bombina (L.)) collected in 2011 in xeric grassland near Tish Lake,

N54∘21’46.0” E36∘08’24.3”. It was a specimen with a defective eye. It constituted 3.1%

of the sample of this species in this locality, or 0.3% of all specimens from the region.

Dyscoria and Corectopia (Fig. 2) were detected in a singular specimen of the Edible

Frog Pelophylax esculentus (L.)). It was caught in 2014 in a very eutrophic oxbow lake

of Ugra River, N54∘40’37.17” E35∘55’39.15”. It was probably triploid. This anomaly was

shown by a decreased and atypical left pupil dislodged from the dorsolateral fold

towards the dorsal part. Morphometric measures identified this specimen as theMarsh

Frog P. ridibundus (Pallas). Via molecular analysis, we found that the mitochondrial

DNA of this frog was a haplotype of the “Western” form of the Marsh Frog, and its

nuclear DNA originated from the “Eastern” form of the Marsh Frog and the Pool Frog

(P. lessonae (Camerano)). The abundance of the RE complex among water frogs in this

habitat was low – 4.2 specimens per 100 m. In total, this anomaly amounts to 4.7%

of all specimens of Edible Frogs caught in the region. This anomaly is singular in other

regions of Russia (the Mari El Republic [12] and Samara oblast (unpublished data of the

authors)).

An abnormal pattern (Fig.3) was detected in a specimen of the Pool Frog (P. lessonae

(Camerano) collected in June 2014 in a waste deposit belonging to the “Aromasynthes”

Company, N54∘35’39.44” E36∘21’00.80”. It amounts to 10% of the specimens from

this locality and 0.9% of all pool frogs caught in the region. The anomaly is located

on the dorsal right part of the femur and tibia and close to the contact point of the
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femur with the corpus. It was covered with dark spots, which were of great size, well-

connected and asymmetrical, although their color was typical of water frogs. There

was a noticeable enlarged spot on the margin of dorsolateral fold.

Figure 1: Anophtalmia in the European Fire-bellied Toad.

Figure 2: Dyscoria and corectopia in the Edible Frog.

According to Nekrasova [13], anomalies in amphibian coloration are possibly

explained by the effects of many physical, chemical and biological factors in wetlands.

In our data, the anomalous amphibian specimen was found in the waste deposit

belonging to the “Aromasynthes” Company, where the phenol concentration in water

was 4,000 times greater than its background concentration and where the iron

concentration was 16 times greater [14].

This kind of anomaly was also detected in a Pool Frog specimen in 2014 in a pond

near Gordikovo, N54∘12’11.23” E36∘09’27.35”. The specimen had distinct grey spots

around dark “maculate” spots – two on the right dorsal part of the corpus and one
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Figure 3: Abnormal pattern in the Pool Frog.

on the femur. It constituted 10% of the sample from this locality and 0.9% of total

number of pool frogs caught from the region.

Below, we give a checklist of the anomalies from our previous paper [7] with cor-

rections and the geographic coordinates of localities.

Polymelia: a froglet specimen of the Marsh Frog, N54∘30’04.50” E36∘19’52.24”.

Xanthic: a froglet specimen of the Pool Frog, N53∘46’47.29” E35∘42’30.83”.

Oligodactyly: one specimen of the Common Frog (Rana temporariaLinnaeus, 1758),

N53∘46’53.50” E35∘44’12.69”.

Macrophthalmia: one specimen of the Common Toad (Bufo bufo (Linnaeus, 1758)),

N53∘46’39.81” E35∘43’48.40”.

Curved jaw: 6 specimens of the Common Toad, N53∘46’39.81” E35∘43’48.40”.

In the Volga region, there were varied data on the frequancy of anomalies among

water frog species. So, in the Mari El Republic the Pool Frog had the highest number of

kinds of anomalies and the Edible Frog had the lowest. In the Middle Volga region and

in the Republic of Tatarstan, the Marsh Frog had the greatest percentage of deviations

[15, 16, and 17]. The difference among water frog species probably can be explained

by their complex genetic structure, which is characterised by a nonequal distribution

of “Western” and “Eastern” forms of the Marsh Frog in European Russia [11, 18, and

19]. This problem needs to be surveyed in the future.
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4. Conclusion

All the explored amphibian anomalies, including those from our previous paper [7], are

background anomalies according to LJ Borkin and collaborators [20]. Only two kinds

of anomalies were found in urban areas – polymelia in one specimen and abnormal

patterns in one specimen. Consequently, we could not describe any trends in anomaly

frequency in relation to anthropogenic pressure.

References

[1] Shvetsov MS: General geologic map of the European part of the USSR. Sheet

58. Northwest part of sheet. In: Trudy Vsesojuznogo geologorazvedochnogo

ob’edinenia. Issue 83. Moscow – Leningrad: Gosnauchtekhizdat; 1932: 184 pp.

[2] Alekseev SK, Dudkovsky NI, Margolin VA, and Rogulenko AV: Fauna of the

vertebrate of Kaluga region. Kaluga: Polytop; 2011: 190 pp.

[3] Korzikov VA: To a study of the fertility of the Common Toad Bufo bufo (Linnaeus,

1758). Tambov University Reports 2013; 18: 3017-3018 [in Russian with English

summary].

[4] Korzikov VA, Gluschenko AM, Ruchin AB: Trophology five species of anurans larvae

(Amphibia: Anura) from different habitats Northwest Top Poochya. Current Studies

in Herpetology 2014; 14: 119-125 [in Russian with English summary].

[5] Borkin LJ: Morphological abnormalities in natural populations of amphibians: what

do we study and how do we measure? In: Vershinin VL, Dubois A, Henle K, Puky M,

eds. Amphibian & Reptile Anomalies & Pathology. Yekaterinburg; 2014: 25-36 [in

Russian with English summary].

[6] Guex GD, Hotz H, Uzzell Т, Semlitsch RD, Beerli P, Pascolini R: Developmental

disturbances in Rana esculenta tadpoles and metamorphs. Mitt. Zool. Mus. 2001;

77: 79-86.

[7] Korzikov VA, Alekseev SK: On the study of morphological anomalies in anuran

amphibians on the territory of the Kaluga region. In: Vershinin VL, Dubois A, Henle

K, Puky M, eds. Amphibian & Reptile Anomalies & Pathology. Yekaterinburg; 2014:

123-127 [in Russian with English summary].

[8] Heyer WR, Donnelly MA, McDiarmid RW, Hayek LA, and Foster MS, eds. Measuring

and monitoring biological diversity: standard methods for amphibians. Moscow:

KMK Scientific press; 2003: 380 pp. [in Russian].

DOI 10.18502/kls.v4i3.2107 Page 84



Amphibian and Reptiles Anomalies and Pathology

[9] Nekrasova OD: Classification of amphibian anomalies. Proc. of the Ukranian

Herpetological Society 2008; 1; 55-58 [in Russian with English summary].

[10] Vershinin VL: Basics for methodology and methods of studying of amphibian

anomalies and pathologies. Yekaterinburg: Ural University Press; 2015: 80 pp. [in

Russian].

[11] Zaks MM, Bystrakova NV, Ermakov OA, Titov SV: Molecular genetic and morpholog-

ical characteristics of Marsh frogs (Pelophylax ridibundus) from the Penza region.

In: Modern herpetology: problems and how to solve them: the first international

conference of the young herpetologists of Russia and neighboring countries. St

Petersburg; 2013 November 25–27: 86-89 [in Russian].

[12] Svinin AO: Distribution, kinds of population systems, and morphological variability

of the water frogs of hybridic Pelophylax esculentus-complex in the northeast of

their ranges: Candidate thesis. Kazan; 2016: 205 pp. [in Russian].

[13] Nekrasova OD: Some aspects of anomaly manifestation in amphibian coloration.

In: Vershinin VL, Dubois A, Henle K, Puky M, eds. Amphibian & reptile anomalies &

pathology. Yekaterinburg; 2014: 144-149 [in Russian with English summary].

[14] Dmitrieva TV, Korzhavyy AP, Chernova MV, Lapa NN: Degradation of phenolic

compounds caused by freshwater symbiotic biocenosis. Izvestija Tulskogo gosu-

darstvennogo universiteta. Ser. Natural sciences 2008: 1: 239-245 [in Russian].

[15] Fayzulin AI, Chikhlyaev IV: Morphological anomalies of anurans (Anura, Amphibia)

of theMiddle Volga region. In: Actual problems of herpetology and toxinology. Issue

9. Tolyatti; 2006: 178-182 [in Russian].

[16] Fayzulin AI, Chikhlyaev IV, Kuzovenko AE: Amphibians of Samara region. Tolyatti:

Kassandra, 2013: 140 pp. [in Russian].

[17] Zamaletdinov RI: Materials on the occurrencemorphological abnormalites in natural

populations of anurans in Tatarstan Resbublic. In: Vershinin VL, Dubois A, Henle K,

PukyM, eds. Amphibian & reptile anomalies & pathology. Yekaterinburg; 2014: 105-

111 [in Russian with English summary].

[18] Ermakov OA, Fayzulin AI, Zaks MM, Kaybeleva EI, Zaripova FF: Distribution of the

“Western” and “Eastern” forms of Marsh Frog Pelophylax ridibundus s.l. in the

Samara and Saratov regions (on data of analysis of mtDNA and nDNA). Proceedings

of the Samara Scientific Center of the RAS. 2014; 16: 409-412 [in Russian].

[19] Ivanov AYu, Korzikov VA, Alekseev SK, Ermakov OA: Molecular and genetic

characteristic of Marsh Frogs of Pelophylax ridibunduss.l. from upper Poochye.

Modern problems of zoology, ecology and conservation. Materials of the readings

DOI 10.18502/kls.v4i3.2107 Page 85



Amphibian and Reptiles Anomalies and Pathology

and scientific conference devoted to the memory of Professor Andrey Grigoryevich

Bannikov and to the 100𝑡ℎ anniversary of his birth. Moscow: Agrarian Technology;

2015: 228-232 [in Russian with English summary].

[20] Borkin LJ, Bezman-Moseyko OS, Litvinchuk SN: Evaluation of animal deformity

occurrence in natural populations (an example of amphibians). In: Proceedings of

the Zoological Institute RAS. 2012; 316: 324-343 [in Russian with English summary].

DOI 10.18502/kls.v4i3.2107 Page 86


	Introduction
	Methods
	Results
	Conclusion
	References

