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INTRODUCTION

Zootoca vivipara is the lacertid lizard with a large area
in the northern part of Eurasia. This species is the only
lacertid that has both oviparous and viviparous popula-
tions. Oviparous allopatric populations were found in the
extreme south-western part of the species area, in the Pyr-
enean mountains, in Aquitaine in southwest France, and in
northwest Spain (Lantz, 1927; Brana and Bea, 1987;
Heulin, 1988). Recently the same populations were de-
scribed from Slovenia, Lower Austria (Carinthia), and It-
aly (Böhme et al., 1999; Heulin et al., 2000; Mayer et al.,
2000). Ovoviviparous populations have a vast distribution
from Central France, the British Isles to the North Cape in
Scandinavia, eastwards as far as eastern Siberia, Sakhalin
Island and Hokkaido Island, Japan (Ananjeva et al., 1998).
Thus, most part of the area is on territory of the former
USSR, where there occur only ovoviviparous populations.
In spite of this the biology of viviparous lizards, including
reproductive characteristics, is insufficiently studied, es-
pecially in the eastern part of the area (Orlova, 1975; Seda-
lishchev and Belimov, 1978; Kuranova, 1983, 1998; Ko-
rotkov and Levinskaja, 1978; Korotkov, 1985; Tagirova,
1997; Dujsebaeva and Orlova, 2002). In the western part
of the area, the biology of Z. vivipara is known in detail
(see references in: Dely and Böhme, 1984; Heulin, 1985,
1988; Khodadoost et al., 1987; Pilorge, 1987; etc.).

MATERIAL AND METHODS

The reproduction of viviparous lizard was studied in
the Perm’ Oblast’, on the West Siberian plain (Tomsk Ob-
last’) and in the Kuznetskii Alatau mountains, North and
North-East Altai [up to about 1200 m above the sea level
(a.s.l.)]. In addition, we used the materials of the Zoologi-
cal Museum of the Moscow State University, collected in
Southern Altai (Markakolskaya Depression, 1500 – 1600 m

a.s.l.; foothills of Kuruchumskii Ridge up to 800 m a.s.l.),
Novgorod Oblast’, and the Southern Urals. A total of 375
females from 13 populations, with eggs in oviducts at dif-
ferent stages of development including the last ones, were
used to estimate the fecundity. The maturity was deter-
mined by the gonad status of females in spring, and by the
presence of mature spermatozoa in testicles and epididy-
mes of males. Skeletochronological technique was used
for age determination of sexual maturity (Smirina, 1974).
The statistical processing of material was conducted with
the spreadsheets MS Excel 7.0 and the statistical package
STATISTICA 6.0. Differences of means were estimated by
criterion of Mann – Whitney (U-test), degree correlation
of indexes was estimated with help of rank correlation of
Sperman (rs).

RESULTS AND DISCUSSION

The earliest appearing of lizards after the hibernation
was noted in the second – third decades of April. Females
appear in 6 – 9 days to 2 – 3 weeks after males, depending
on physical and climatic environmental parameters. After
the hibernation, there were mature spermatozoa in large
testicles of males. The minimum body length of sexually
matured males was 44 – 46.0 mm. The active spermatoge-
nesis lasts until the beginning of June, when the size and
weight of testicles are the highest. The degradation of tes-
ticles starts after the breeding season. By the end of Au-
gust, testicles increase in size again (up to 3.8 ! 1.8 mm),
which is connected with the preparation for the next sea-
son of reproduction.

The gonad development in the females also starts at
the end of the hibernation, because 7 – 13 large (2.3 – 4.2 mm)
yellow oocytes were contained in ovaries at the very first
days of activity. The right ovary functions more inten-
sively than the left one. In the end of May – middle of June
mature oocytes 6 – 7.5 mm in diameter enter the oviduct.
The egg size in June increases to (12 – 14) ! (9 – 10) mm,
and in July they contain well-formed embryos 15 – 21 mm
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in length. After the birth of young animals (during July)
the ovaries contain follicles 0.7 – 1.3 mm in diameter.

Reproductive parameters. The results obtained by
the method of skeletochronology revealed that females
have survived not less than 2 – 3 hibernations to partici-
pate in reproduction (Kuranova, 1998). Their body length
was 45.6 – 77.3 mm (59.3 ± 0.49; n = 227), and the fecun-
dity was 2 – 14 (6.1 ± 0.14) with mean values 3.6–8.6 em-
bryos or youngs per 1 female in different populations. Pro-
genies of 41.5% females consisted of 4 – 6 youngs, those
in 25.5% — of 7 (Fig. 1). The most variable brood size

was observed in populations of the southern taiga plains
(Tomsk) while less variable — in Chudnoe Lake popula-
tion. A positive correlation was observed between fecun-
dity and female size (rs = 0.68; df = 239, p < 0.001). It was
shown for oviparous and viviparous populations of the vi-
viparous lizard from different parts of its range. Pregnant
females have significantly more embryos in the right ovi-
duct, than in the left one (n = 100; U-test, p " 0.05).

The average fecundity in Tomsk population was
5.6 – 7.1 (6.3 ± 0.21; n = 106) in different years. In two lo-
calities of Northeast Altai (Artybash and Kebezen) a simi-
lar situation was recorded (Table 1). It was demonstrated,
that all females had survived three hibernations in Arty-
bash population, i.e., had been born in 1997. It is likely,
that small size of females and their low fecundity were
caused by the drought during the second half of summer in
1998, which induced dramatic fall of water level in low-
mountain rivers and, consequently, reduction food re-
sources. Females from Markakolskaya depression were
smaller than others and demonstrated the most variable
body length. Their fecundity was less than the total mean.
Their fecundity was less than the total mean, while the
females from Kuruchum Mountains foothills was the larg-
est. Different situation was observed in Kuznetskii Alatau
Mountains, where the largest females with the maximal fe-
cundity occurred in middle mountains (Chudnoe Lake,
1170 m a.s.l.). The lizards from the low mountains of
Kuznetskii Alatau have smaller size and their fecundity is
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Fig. 1. Number of females (%) of viviparous lizard, Zootoca vivipara
with the different brood size (n = 106, Tomsk area).

TABLE 1. Populational Variability of Body Size and Fecundity of Females of Zootoca vivipara in Asian Part of Area

No. Investigated regions Years
Body length, mm

Number of embryos or youngs
for one female

n x ± mx limits n x ± mx limits

1 South Altai, Markakolskaya depression, Uspenka,
1500 – 1550 m a.s.l. 1988 28 54.3 ± 0.94 46.0 – 68.0 28 4.7 ± 0.21 2 – 7

2 South Altai, Markakolskaya depression, Urunhaika,
1500 – 1600 m a.s.l. 1988 11 54.7 ± 1.12 50.0 – 60.5 11 5.2 ± 0.40 4 – 8

3 South Altai, foothills of Kuruchumskii ridge,
up to 800 m a.s.l. 1988 5 62.1 ± 1.03 59.5 – 64.5 5 8.2 ± 0.38 7 – 9

4 North Altai, 900 – 1100 m a.s.l. 2001 9 59.6 ± 1.80 46.8 – 64.8 9 7.7 ± 1.00 3 – 13
5 Nort-East Altai, Pryteletskii region, Artybash,

450 – 500 m a.s.l. 2000 7 55.9 ± 0.80 53.4 – 59.8 7 3.6 ± 0.30 3 – 5
6 North-East Altai, Kebezen, 450 – 550 m a.s.l. 2002 4 58.7 ± 1.74 55.3 – 63.4 4 5.8 ± 0.63 4 – 7
7 Kuznetskii Alatau, Gavrilovka, 550 – 600 m a.s.l. 1978 24 61.4 ± 0.70 52.0 – 67.6 24 6.0 ± 0.32 3 – 10
8 Kuznetskii Alatau, Chudnoe lake, 1170 m a.s.l. 2001 11 73.2 ± 1.08 64.6 – 77.3 11 8.6 ± 0.31 7 – 10
9 Tomsk Oblast’, Prichulym’e, Teguldet, 350 m a.s.l. 2000 7 59.5 ± 1.11 55.4 – 63.2 7 5.1 ± 0.99 2 – 10

10 Suburbs of Tomsk, 90 — 160 m a.s.l. 1978 – 1989 58 58.9 ± 0.81 45.6 – 70.2 27 7.1 ± 0.41 4 – 11
2001 15 60.5 ± 1.25 51.8 – 71.5 15 5.6 ± 0.77 2 – 14
2002 64 59.9 ± 0.61 46.2 – 71.1 64 6.1 ± 0.23 2 – 10

11 Perm Oblast’ 1962 25 61.4 ± 0.97 52.0 – 73.0 22 5.4 ± 0.31 3 – 9
12 Novgorod Oblast’ 1977 8 57.6 ± 1.24 53.2 – 63.2 8 4.9 ± 0.52 4 – 8
13 South Urals 1938, 1982 5 62.8 ± 1.87 57.1 – 67.7 8 6.6 ± 0.68 5 – 9



by 1.4 times lower (Table 1). Thus our data did not show
any clear correlation between the number of offsprings
and the position of the population in respect to the sea
level. But in two lizards (Darevskia valentini and D. cau-
casica) the body length in females and the size of clutch
increased in populations from high altitudes (Darevsky,
1967). While the fecundity of Lacerta strigata is two
times lower in high mountain population in comparison to
plain population (Melkumyan, 1983). Additional investi-
gations on representative samples are necessary to solve
this question.

The comparison of obtained results with earlier pub-
lished data did not reveal the connection between the size
of the offspring and the climate. However, some authors
(Terentjev and Chernov, 1949; Lazareva, 1999) indicate
that the number of newborns decreases northward and
eastward. According to our data, the average population
and individual fecundity in the north is not lower than in
southern populations as marginal populations of the Mar-
kakolskaya depression, where the average fecundity is
4.9 ± 0.25 (2 – 8). The fecundity values of the viviparous
lizard in Yakutia do not differ from those in the females
from the Western Siberia and Ural region, but higher, than
in the populations from Novgorod and Perm’ Oblast’s (Se-
dalishchev and Belimov, 1978). In the north and east of the
Asian part of the area, the values of individual fecundity
range within the same limits as in the European part of the
area.

Our data correspond well to the results obtained on the
mountain population of viviparous lizard (Pilorge and
Xavier, 1981), as well as to the population-ecological pa-
rameters of European Lacertidae (Bauwens, 1999). In
these studies the inter-year variations result from fluctua-
tions in weather and amount of food. Thus, the main repro-
ductive characteristics (female size and fecundity, etc.)
seem to be affected by ecological factors in habitats.
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