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Keywords: Summary: The article presents data on the current state of the spur-thighed tortoise,
Dagestan Testudo graeca populations from the Caspian region of Dagestan (North Caucasus).
costal lowland According to the latest literature data the subspecies T. g. armeniaca is widespread
foothills in the region. In Dagestan the spur-thighed turtle lives on the northern periphery
Testudo graeca of its range. The regional range of the species included the coast of the Caspian Sea
area (“Coastal lowland”) and the adjacent foothills up to 700 m above sea level to the
abundance border with Azerbaijan. The area size is approximately 418100 ha. Since the end of

preservation the 20th century, there has been a decrease of the number and fragmentation of the
range in Dagestan, as well as in general within the species range due to the impact
of anthropogenic factors. On the coast of the Caspian Sea, the current number of
turtles is 1 individuals per ha, in the foothills — about 0.21 ind./ha. In this connection,
in 2013-2019 we studied the current distribution and abundance of tortoises in the
preserved habitats within the study area. We have identified the most optimal habi-
tats for this species, where populations with good reproductive potential have been
preserved. According to our data, two isolated tortoise habitats have been preserved
on the Costal lowland in the Samura delta and in the vicinity of Lake Adji (Papas), and
three in the foothills —in the Shurdere area, in the vicinity of the village of Shalasi and
on the slopes of the Narat-Tube ridge. Currently, the total area of the preserved habi-
tats of this species in the region is about 106600 ha, that of degraded ones — 311500
ha. The main anthropogenic factor contributing to the sharp reduction in the number
of tortoises is the destruction of their natural habitats, due to of the operation of
numerous quarries for the extraction of sand, soil, gravel and stones on an industrial
scale. The article provides recommendations for the preservation of the spur-thighed
tortoise in the region.
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Introduction

The spur-thighed tortoise, Testudo graeca,
Linnaeus, 1758, has a vast area, including North
Africa, Southern Europe, South-West Asia and
the Caucasus (Ananjeva et al.,, 2004; Rhodin
et al., 2017). It was previously thought that in
the Caucasus the subspecies of T. g. ibera Pal-
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las, 1814 dwells (Bannikov et al., 1977), how-
ever then three new subspecies were later de-
scribed: T.g. armeniaca: Armenia: valley of the
Araks river to the Zangezur gate (Chkhikvadze
and Bakradze, 1991), T. g. nikolskii: Western
part of the Caucasus (Chkhikvadze and Tuniyev,
1986), T. g. pallasi: Dagesten (Chkhikvadze and
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Bakradze, 2002). According to the latest views,
two subspecies are distributed in the Caucasus
—T.g.iberaandT. g. armeniaca, from which the
last taxon is found in the territory of Dagestan
(Rhodin et al., 2017; https://www.reptile-data-
base.org). However, the subspecific structure
of the T. graeca is not fully elucidated and re-
mains controversial in many respects (Van der
Kuyl et al., 2002; Chkhikvadze, Bakradze, 2002;
Korsunenko et al., 2005; Fritz et al., 2007, 2009;
Vasilyev et al., 2008; Parham et al., 2012; Mash-
karyan et al., 2013; Chkhikvadze et al., 2011,
2014; Rhodin et al., 2017). In recent decades,
a decline in the number of T. graeca through-
out the area has been observed (Mazanaeva,
2001; Ananjeva et al., 2008; Mazanaeva et al.,
2009; Pestov et al., 2009; Chkhikvadze, 2009;
Orlova et al., 2011; Mazanaeva, 2013). Until the
middle of the last century, it was fairly common
throughout the Caucasian part of the area. At
the end of the last century, the first informa-
tion appeared about its decreasing number
(Bannikov et al., 1977; Inozemtsev, Pereshkol-
nik, 1985; Kostina, Galichenko, 1998; Banik et
al., 2001; Mazanaeva, 2001; Tuniyev, Tuniyey,
2007; Orlova et al., 2011 and others). It was in-
cluded in the Red Books of the Russian Feder-
ation (2001), Chechen Republic (2007), Krasno-
dar Territory (2007, 2017), Republic of Dages-
tan (2009), Azerbaijan (2013), Georgia (1982)
and Armenia (2010), as species with a steadily
declining number and inhabitance area, indi-
vidual populations of which are on the verge of
extinction. In the IUCN Red List-2018, it is as-
signed the status of a vulnerable species (cate-
gory VU) (https://www.iucnredlist.org).

T. graeca populations in Dagestan inhabit the
northern periphery of the whole species’ area.
The northern boundary of the regional area
runs along the Narat-Tyube Mountain Ridge
22 km east of the Sulak River (43205°20.83 N,
47°05°00.46 E). Further, the ridge stretches
South-East along the Primorskaya (terraced)
lowland and the adjacent foothills (up to 700
meters above sea level) to the border with
Azerbaijan (Mazanaeva, 2001; Mazanaeva
et al.,, 2009; Mazanaeva, 2013; Mazanaeva,
Gichikhanova, 2018). In the first half of the last
century, the tortoise lived in various biotopes,
its population was quite numerous — in places
of accumulation about 100 individuals per 1
kilometer route, which is about 10 individuals
per ha (Krasovsky, 1932; Bannikov, 1951). In the
second half of the 20th century, the first infor-
mation appeared about a sharp decrease in the
number of tortoises in the South-Eastern part
of the area: its number in some biotopes was 1

individual per ha. At the same time, in the most
optimal biotopes in places of accumulation,
the density was estimated as 10 individuals per
ha (Bannikov et al., 1977; Kostina, Galichenko,
1998; Dzhamirzoev, Tertyshnikov, 2000; Banik
et al., 2001; Mazanaeva, 2001). The reduction
in the number of tortoises was a consequence
of the active migration of the population in
the 1960-70s from the mountainous regions
to the Primorskaya (terraced) lowland and the
adjacent foothills, which resulted from the eco-
nomic development of a large area of tortoise
habitats. By the beginning of the 21st century,
there had been a decrease in its numbers and a
fragmentation of the area, lowland and foothill
populations were isolated by anthropogenically
transformed landscapes of various size, in some
places—by several tens of kilometers (Mazanae-
va, 2001; Mazanaeva et al., 2009; Mazanae-
va, 2013). In recent decades, recreational and
economic development of preserved natural
landscapes where tortoises live has intensified,
and therefore the tendency of decrease in its
number and area fragmentation has continued
(Mazanaeva, Gichikhanova, 2018; and others).
The purpose of our work was to assess the cur-
rent state of T. graeca populations in Dagestan
and to give recommendations for developing a
strategy for the conservation of this species in
the region. We had the following tasks: to study
the current distribution of T. graeca in Dages-
tan, to determine the main limiting factors, to
determine the degree of area fragmentation,
to determine viable populations and the area
of habitats they occupy, to determine the ap-
proximate (relative) density of the tortoises in
them, and to create protected areas.

Analytical survey

Characteristics of the research area. The Re-
public of Dagestan is located in the north-east-
ern part of the Great Caucasus Mountain Ridge
and in the South-Western Caspian lowland
within 42°12’ North latitude, 45°08’ and 47°35’
East longitude. In the North along the Kuma Riv-
er it borders with Kalmykia, in the North-West
— with the Stavropol region, in the West — with
the Chechen Republic, in the South along the
crest of the Main Range it borders with Geor-
gia and Azerbaijan, with the latter the border
continues along the Samur River to the Caspi-
an Sea. The area of the republic is about 50300
square kilometers. According to the nature of
the terrain, the territory of the republic can be
divided into four physiographic regions: low-
land, foothill, intramountain and alpine (Guyl
et al., 1959; Gurlev, 1972, etc.).
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Thelowland of Dagestanis an extreme south-
western continuation of the Caspian lowland. It
occupies a little less than half of the territory
(about 42 %) of Republic. Its surface is repre-
sented by a flat, slightly sloping plain with allu-
vial-accumulative relief. Most of the lowland is
below sea level. Within the borders of Dages-
tan, it is represented by the Tersko-Kumskaya
lowland, the Tersko-Sulakskaya lowland and
the Primorskaya lowland.

The Primorskaya (terraced) lowland is an
elongated narrow coastal strip between the
Caspian Sea and footbhills, which stretches from
the city of Makhachkala to the border with
Azerbaijan. Its length is about 160 kilometers,
its width does not exceed 10-25 kilometers
anywhere, and in three places (near the city of
Izberbash, the village of Kayakent and the city
of Derbent) the spurs of the mountains closely
approach the sea. Its height distribution rang-
es from —28 (to level of the Caspian Sea) to
150-200 meters at the foot of the mountains.
The relief of the lowlands is characterized by
the presence of ancient Caspian terraces, the
ledges of which are interrupted by river val-
leys. The seashore is a narrow (100-500 me-
ters) strip of the beach, covered with sand and
shattered shells, forming almost all low (from 2
to 10 meters) ramparts and dunes. The natural
dry-steppe and semi-desert landscapes occupy
the first and second marine terraces, remaining
only on areas of the lowland that are absolutely
unsuitable for agricultural development. Within
its areas there are landscapes that are not char-
acteristic of this zone, they are floodplain for-
ests along rivers flowing into the Caspian Sea.
The climate is arid with relatively warm winter
(average January temperature +1 °C), hot sum-
mer (average July temperature +28 °C) and the
highest annual average temperature for Dages-
tan (+12.6 °C). The average annual rainfall is
about 200 millimeters. Higher terraces repre-
sent cereal-wormwood dry steppe with free-
gan-type areas, the seaside strip is covered with
wormwood-saltwort and saltwort, and in the
lowlands there are meadow and meadow-for-
est combinationsand flood-irrigated-type for-
ests (oak, willow, poplar, etc.) (Schiffers, 1946;
Chilikina, Schiffers, 1962; Gurlev, 1972; Eldarov,
1972; Ataev, 2002).

The foothills occupy the lower stages of
the outer macro-slope of the forward ranges,
stretching from the Northwest to the Southeast
along the periphery of mountainous Dagestan
in the form of a continuous chain interconnect-
ing with the arrays of the Lateral Ridge. At alti-
tudes from 150-200 to 500—-600 meters above

sea level, arid landscapes are widespread (clay
semi-deserts, dry foothill steppes, slips), and at
600-1200 meters above sea level — the pied-
mont forests. Mountainous xerophytes are
common in steppe and forest landscapes; they
occupy large areas in the most arid parts. The
foothills are heavily dissected by the longitudi-
nal and transverse valleys of the rivers flowing
towards the Caspian Sea. The southeastern
foothills between the Ulluchai River and Kar-
chagsu River (tributaries of the Rubas River)
have a dissected landscape, represented by
small hills (200-350 meters above sea level)
consisting of sandy-clayey Akchagyl (Paleogene)
easily washable sediments. The climate of the
foothills is usually moderately warm, with rel-
atively mild winters and rather hot summers.
The annual precipitation is 300-400 mm, the
average air temperature in July is + 19.7-21.8
°C, in January - 0.8—-1.0 °C (Schiffers, 1946; Guil,
1959; Chilikina, Schiffers, 1962; Gurlev 1972;
Eldarov, 1972).

Material. The studies were conducted in
2013-2019 in the Primorskaya (terraced) low-
land and in the foothills of Dagestan. All the
habitats of the T. graeca known from liter-
ary data were studied from the spurs of the
Narat-Tyube Ridge to the border with Azer-
baijan. The territory with a total area of about
418100 ha was surveyed. During the study peri-
od, we had accounted 500-600 mature individ-
uals of spur-thighed tortoise.

Methods. The study of distribution and
biotopes was carried out according to gener-
ally accepted methods (Shlyakhtin, Golikova,
1986; Shcherbak, 1989; Heyer et al., 2003). In
describing biotopes we used a geobotanical
description of landscapes (Grossheim, 1949;
Chilikina, Schiffers, 1962; Gulisashvili et al.,
1975; Galushko, 1978; Murtazaliyev, 2009).
We calculated the approximate area using the
QGIS2.18 program. Counting the number of
tortoises was carried out according to generally
accepted methods. The length of the transect
was 2000 meters, the width in semi-desert and
dry-steppe landscapes was 200 meters, on the
slopes with arid shrub vegetation and delta for-
ests — 100 meters. The number of individuals
in habitats with dissected relief was counted
at sites measuring 50 x 50 meters (Novikov,
1949; Dinesman, Kaletskaya, 1952; Darevsky,
1987; Scherbak, 1989; Heyer et al., 2003). To
exclude repetitions, tagging of individuals was
carried out by marking the pleural shields of
the carapace in a specific sequence: the right
pleural shields were numbered as ones, and
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the left ones were marked as tens (the method
used by M. V. Pestov and passed to us in oral
communication). The counts were carried out
in the period of the greatest activity of the tor-
toises: in spring and early summer. Only mature
individuals were taken into account due to the
secretive way of life of immature and juvenile
individuals. We conducted a survey of the pop-
ulation of villages and towns for the presence
of land tortoises.

Results. For a convenient and consistent
presentation of the obtained data, we conven-
tionally divided the known area of distribution
of T. graeca in the republic into three parts:
South-East, Central and North-West.

The South-Eastern part of the area includ-
ed the lower foothills, the coast of the Caspi-
an Sea and the Samur River delta. Its area in
the middle of the 20th century was 173600 ha,
at the beginning of 21st century it was 129200
ha. The tortoise inhabited various biotopes:
a sandy steppe covered with bushes at the
base of coastal dunes, tugai thickets of coast-
al lowlands, clayey and stony semi-deserts
with wormwood-grass and forb-grass vegeta-
tion, dry foothill steppes, arid light forests and
thickets of xerophytic shrubs on the mountain
slopes, areas of floodplain and delta forests,
agricultural landscapes at altitudes from -20 to
500 meters above sea level (Krasovsky, 1932;
Bannikov, 1951; Bannikov et al, 1977; Kostina,
Galichenko, 1998; Mazanaeva, 2001; Mazanae-
va et al., 2009). During the study period, tor-
toise populations were found within the foot-
hills between the Gyul’gerichay River and Sa-
mur River, as well as between the Gyul'gerichay
River and Karchagsu River. To the North the tor-
toise inhabits the area named “Shurdere” (Fig.
1a), which is located between the Gyul'gerichay
River and Rubas River. Another tortoise pop-
ulation lives on the slopes of the Sabnovo-Dz-
halgansky ridge (near the city of Derbent). In
these areas T. graeca inhabits clayey and stony
semi-deserts with rare bushes of Paliurus spi-
na-christi, Cerasus incana, Tamarix ramosissi-
ma (in the spring ephemerae and ephemeroids
of Poa bulbosa, Helianthemumsa licifolium,
Filago arvensis, sp. Bromus, Aegilops, Medica-
go, Trifolium, Alyssum, Xeranthemum develop)
(Fig. 1b), dry steppes (grassy wormwood and
motley grass with Teucrium sp., Eryngium, Sal-
via, Inula, Dianthus, Festuca, Artemisia, Andro-
pogon, Stipa), mountain slopes sprouted with
xerophytic shrubs (Rhamnus, Spiraea, Spiraea,
Eriobotrya) and rare oak woodlands (Quércus
sp., Cdrpinus, Crataegus, Acer, Frdxinus) (Fig.
1d). The average tortoise density in these bio-

topes is 0.18 individuals per ha. On a lowland
in the delta of the Samur River (on the South-
ern boundary of the regional area), T. graeca
inhabits coastal semi-desert-steppe landscapes
(Fig. 1c), as well as the outskirts and edges of
the Samur forest. The average tortoise density
in these habitats is 0.7 individuals per ha. This
population and the foothill populations are iso-
lated by the federal highway “Caucasus” and
the associated agglomeration. In the biotopes
of the South-Eastern part of the area T. grae-
ca coexists with Zamenis hohenackeri, Lacer-
ta strigata, Pseudopus apodus, Paralaudakia
caucasia, Eremias velox, Dolichophis schmidti,
Eirenis collaris, Typhlops vermicularis, Ophisops
elegans, Eumeces schneideri, Macrovipera leb-
etina, Platyceps najadum, Telescopus fallax, Vi-
pera ursinii, Natrix natrix, N. tessellata, Maure-
mys caspica, Emys orbicularis and others. We
did not find the spur-thighed tortoise in the
previously known habitats on the Caspian Sea
coast between the mouths of the Rubas River
and the Uluchay River, as well as in the foot-
hills in the adjacent territories of the Derbent,
Kaitag and Kayakent Districts. According to our
data, the area of destroyed habitats is about
37540 ha. The main factors of changing the ar-
eas and the decrease in the tortoise number
are the recreational use of the sea coast, the
expansion of cities and towns, economic activ-
ity (development of the agricultural sector and
overgrazing of livestock). However, the main
factor leading to the reduction of the area of
natural biotopes, and, accordingly, the number
of this species, is the intensive removal of sand
from the coast over the past two decades. The
impact of all these factors continues at the pres-
ent time. Building and fencing of sites of the Sa-
mur forest located outside the Samur Federal
Reserve and the entire coast is also ongoing.
The active agrarian (economic) development of
the foothills remains.

The central part of the spur-thighed tortoise
area includes the foothills and the Caspian Sea
coast between the Ulluchay River and the Dz-
hangakaluchai River. This area in the middle of
the 20th century was 119600 ha, at the begin-
ning of 21st century it was already 57700 ha.
The tortoise widely inhabits the fixed sands
along the Caspian Sea coast, semi-desert and
steppe lowland phytocenoses, floodplain forest
massifs, dry foothill steppes, xerophytic thick-
ets on the mountain slopes at heights from -18
to 550 meters above sea level, as well as house-
hold plots, vineyards and vegetable gardens
(Bannikov, 1951; Mazanaeva, 2001; Dzhamir-
zoev, Tertyshnikov, 2000; Bannik et al., 2001;
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Fig. 1. Habitat of T. graeca in the south-eastern part of the area: a) foothill dry steppes in the Shurdere local-
ity; b) foothill of the steppe semi-deserts in the vicinity of Gelinbotan; c) foothill of wormwood-grass steppe
and oak woodlands in the vicinity of Gedzhuh; d) coastal semi-desert steppes in the Samur delta

Mazanaeva, 2001; Mazanaeva et al., 2009;
Mazanaeva, 2013). The densities of T. graeca in
places of accumulation were 8-11 individuals
per ha (Bannikov, 1951; Bannikov et al., 1977).
We found only two populations in this part of
the area: in the foothills between the Bashly-
chay River and the Gamriozen’ River (near the
village of Shalasi) and on the coast of the Caspi-
an Sea in the vicinity of the lagoon of Adji Lake
(Papas). The population of the foothills inhabits
the slopes of mountains with wormwood-grass
steppes, and along the slopes of the Northern
and North-Western exposure it inhabits mixed
grass steppes with thickets of xerophytic bush-
es (sp. Kochia, Capparis, Paliurus, Rhamnus,
Spiraea, Pyrus). The average density of this
population is 0.3 individuals per ha and the
area of the remaining habitats is 6700 ha. In the
vicinity of Adji Lake (Papas), the tortoise lives
on coastal dunes (Fig. 2) and on fixed sands at

their base (sp. Pyrus, Rubus, Rhamnus), as well
as on semi-desert areas with wormwood-cere-
al (Fig. 3), their length is about 7 kilometers ex-
tending from the North to the South.

The average density of the tortoise is 1 in-
dividual per ha, with the area of the remaining
habitats being 1300 ha. These populations are
isolated from each other by the federal high-
way “Caucasus” and its associated agglomera-
tion, as well as by extensive anthropogenical-
ly transformed landscapes. In this part of the
area T. graeca coexists with Pelobates syriacus,
Lacerta strigata, Pseudopus apodus, Eremias
arguta, Eremias velox, Dolichophis schmidti,
Elaphe sauromates, Eryx jaculus, Platyceps na-
jadum, Macrovipera lebetina, Natrix natrix, N.
tessellata, Mauremys caspica, Emys orbicularis.
We did not find a turtle in previously known
habitats on the Caspian Sea coast between the
Gamriozen’ River and the Izberbash city, as well

25



Mazanaeva L. F., Gichikhanova U. A. Status of populations of the spur-thighed tortoise Testudo graeca Linnaeus, 1758
(Testudinidae, Reptilia) in Dagestan // MpuHumnbl 3konormm. 2021, Ne 2. C. 21-37.

Fig. 3. Habitat of T. graeca in the central part of the area between Lake Adji (Papas) and the Caspian Sea: a)
sandy wormwood-grass steppe; b) sandy mixed grass and cereal steppe

as on the foothills between the Incheozen’ Riv-
er and the Dzhangakaluchai River. According to
our data, the area of destroyed and degraded
biotopes is about 111600 ha. The main factors
of it are the recreational pressure on the Caspi-

an Sea coast, the expansion of cities and towns,
as well as the work of numerous sand and stone
quarries, the development of the agricultural
sector and overgrazing (Fig. 4, 5).
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Fig. 4. Habitats of T. graeca in the central part of the area between Lake Adji (Papas) and the Caspian Sea in
2014 (a, b) and their state in 2019 due to sand removal (c, d)

The north-western part of the area included
foothills from Cape Buinak near the lzberbash
city (the Kanaburu and the Narat-Tyube Rang-
es) to the environs of the Sarykum Barkhan and
the coast of the Caspian Sea between the Dz-
hangakaluchai River and the Southern edge of
the Kaspiysk city. The area of the range in the
middle of the 20th century was 124900 ha, and
at the beginning of the 21st century it is 71600
ha. The tortoise inhabited the various habitats:
sandy semi-desert, riparian thickets along the
coast of the Caspian Sea, arid clay steppes of
ancient Caspian terraces, river valleys, moun-
tain slopes with xerophytic bushes and with
oak woodlands, or pine, or juniper woodlands
at altitudes from -20 to 600 meters regarding
sea level (Bannikov, 1951; Bannikov et al., 1977,
Leontyeva et al., 1998; Mazanaeva, 2001). We
have marked the tortoise populations during
our research of the foothills on the Eastern mac-
roslope and Western macroslope of the Kanab-

uru Ridge, on the slopes of Mount Kukurtbash
and on the north-eastern macroslope of the
Narat-Tyube Ridge. According to our data, at
present, within this part of the area, the tor-
toise is sporadically distributed, inhabiting var-
ious biotopes of the foothills. In this area, the
tortoise inhabits the sandy steppes covered
with bushes at the foot of the dune Sarykum, as
well as dry foothill steppes (with Koeleria, Poa,
Festuca, Centaurea, Dictamnus, Sedum, Gly-
cyrrhiza, Asplenium, Stipa, Andropdgon), river
valleys, on mountain slopes with xerophytic
shrubs (Cotinus, Euonymus, Cerasus, Spiraea,
Juniperus, Rhamnus, Lonicera, Celtis, Ephedra,
Rosa, Ligustrum, Lonicera, Cotoneaster), pine
woodland and oak woodland (Pinus, Juniperus,
Quercus, Populus, Cotinus, Cotoneaster, Sor-
bus), and juniper woodlands (Kochia, Capparis,
Paliurus, Acer, Cornus, Pyrus, Berberis, Rosa,
Lonicera, Cotinus) (Fig. 6).
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Fig. 5. Habitat of T. graeca in the central part of the area on the slopes of the Kanaburu Ridge in 2016 (a) and
the state of these biotopes in 2019 due to the stone quarry (b); littering of habitats in the central part of the
range in the foothills (near the village of Murego) (c)

The average tortoise density in these habi-
tats is 0.17 individuals per ha. In this part of the
area T. graeca coexists with P. apodus, Paralau-
dakia caucasia, L. strigata, E. arguta, E. velox,
N. natrix, N. tessellata, Eirenis collaris, Typhlops
vermicularis, Telescopus fallax, Hemorrhois
ravergieri, M. lebetina, D. caspius, E. jaculus,
P. najadum, E. orbicularis, M. caspica. We did
not find T. graeca in previously known habitats
on the Caspian Sea coast between the mouth

of the Kolichi River and the Southern edge of
the city of Kaspiysk (Fig. 8, 9, 10). According to
our data, the area of degraded and destroyed
habitats in the north-western part of the area is
87900 ha. The main factors are the recreational
load on the coast, the expansion of cities and
towns, the work of numerous sand pits, espe-
cially on the coast and stone pits in the foothills,
as well as the development of the agricultural
sector and overgrazing (Fig. 7, 8, 9).
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Fig. 6. Habitat of T. graeca in the north-western part of the range: a) on the mainland dune (Sarykum Dunes
section of the Dagestan reserve); b) in the valley of the Shuraozen’ River; c) in the sandy steppe at the base
of the continental dune (the Sarykum Dunes section of the Dagestan reserve); d) on the slopes of the Narat-

Tube Ridge to the West of the city of Makhachkala — dry steppes with thickets of arid shrubs

Fig. 7. Destruction of habitats of T. graeca in the north-western part of the range — the consequences of the
operation of the quarry for the extraction of gravel and rubble (near the village of Karabudakhkent)
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Fig. 8. Habitats of T. graeca in the north-western part of the ridge on the southern outskirts of the city of
Kaspiysk between the Caspian Sea and lakes Big and Small Turali in 2014 (a) and the state of these biotopes
in 2019 due to sand mining (b)

Conclusion

The total area of the range of T. graeca in
the middle of the 20th century was 418100
ha, at the beginning of the 21st century it is
already 258500 ha. According to our data, the
total area of habitats of this species currently
left is about 106600 ha; by the beginning of the
21st century the regional area has decreased
1.6 times (about 62 % of the total area), and to
date it declined by more than 3.9 times (about

74 % of the total area). These data indicate a
progressive reduction of habitats and the num-
ber of the spur-thighed tortoise in Dagestan.
The average number of tortoises on the coast
of the Caspian Sea according to literary data
in the middle of the 20th century was 8-11 in-
dividuals per ha, at the beginning of the 21st
century it was 1.5 individuals per ha (Krasovsky;,
1932; Bannikov, 1951), according to our data,
currently the number of tortoises is 1 individu-
al per ha. In the foothills, the average number
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Fig. 9. Comparison of the habitat status of T. graeca in the north-western part of the area on the southern
edge of the city of Kaspiysk between the Caspian Sea and lakes Big and Small Turali according to Google Earth
Pro: a) in 1970; b) in 2018; 1 — coastal dunes, 2 — pits remained after sand removal, 3 — coastal buildings

at the beginning of the 21st century was about
0.33 individuals per ha (Mazanaeva, 2001),
according to our data, the average number is
currently about 0.21 individuals per ha. Accord-
ing to our expert assessment, at present, the
total number of mature spur-thighed tortois-
es in Dagestan is about 700 individuals. Such a
sharp reduction in the tortoise number by the
beginning of the 21st century had been due to
the increasing influence of different anthropo-
genic factors. In the 1960s—-1970s, the people
population resettles from mountainous areas
to the foothills and lowlands. This led to the ex-
pansion of existing cities and towns, as well as
the emergence of new villages and towns. As
a result, the active recreational development
of the coastal plain of the Caspian Sea began,
the development of agriculture (the areas of
agrophytocenoses increased significantly), and
numerous quarries for the extraction of sand
and stone arose. At the beginning of the 21st
century, the main anthropogenic factor con-
tributing to a significant reduction in the tor-
toise number is the destruction of its natural
habitats, as a result of the work of numerous
quarries for the extraction of sand, soil, gravel
and stone on an industrial scale. Sand was ex-
tracted most extensively on the south-eastern
coast of the Caspian Sea, where the most opti-
mal biotopes were inhabited by viable popula-
tions of spur-thighed tortoise. Along with sand,
the clutches, juveniles and often adult individ-
uals were withdrawn. Many individuals died
under the wheels of heavy cars with sand. The
expansion of the agglomeration along the fed-

eral highway "Caucasus" led to the isolation of
foothill and lowland tortoise populations. The
work of numerous stone quarries contributed
to the destruction of habitats in the foothills.
All this led to a significant reduction in the hab-
itat areas of T. graeca on the coast of the Cas-
pian Sea and to the fragmentation of its area in
the foothills. According to our data, at present,
two small isolated areas of its habitat stay with-
in the south-eastern coast: the first is located
in the delta of the Samur River, the second is
located in the vicinity of the largest lagoon of
Adji Lake (Papas). Three relatively isolated hab-
itat areas remained in the foothills — the area
"Shurdere", in the Kayakent District South-East
of the village of Shalasi, and on the slopes of
the Narat-Tyube Ridge (Fig. 10).

Currently, in order to preserve these tortoise
populations, itis necessary to ensure their effec-
tive territorial protection. The existing network
of specially protected natural territories in the
republic cannot contribute to the conservation
of this species in the region. According to our
data, the habitats of T. graeca are represented
only in two Federal subordinate specially pro-
tected natural territories —in the Samursky and
in the Dagestansky (Sarykum dunes) reserves.
However, due to the small area of the tortoise’
biotopes in them, they do not contribute sig-
nificantly to the preservation of viable popula-
tions. To preserve this species in Dagestan, it is
necessary to organize new protected areas and
expand the boundaries of existing Federal sub-
ordinate protected areas. We believe that the
preservation of the tortoise population in the
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Fig. 10. Habitat of T. graeca in Dagestan in 2001 (according to Bannikov et al., 1977 with modifications and
Mazanaeva, 2001) and the main surviving habitats in 2019: 1 — habitat in the Samur delta; 2 — habitats in the
Shurdere locality, 3 — habitats in the vicinity of Adji Lake (Papas); 4 — habitats in the vicinity of the village of
Shalasi, 5 — habitats on the slopes of the Narat-Tube Ridge
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south-eastern part of the area will contribute to
the expansion of the borders of the Samursky
reserve by incorporating the remaining habitats
in the coastal semi-desert landscapes. It is also
necessary to include the foothill area Shurdere
with an area of 16380 ha where the natural bio-
topes of the tortoise remained as a cluster into
the Samursky reserve. In order to preserve the
viable population of the spur-thighed tortoise
in the central part of the area, it is necessary to
create a specially protected natural area near
Adji Lake (Papas), including the remained coast-
al dunes and semi-desert-steppe landscapes
of the coastal area of 1300 ha. In addition, it
is necessary to create a protected area in the
foothills in the Kayakentsky District South-East
of the village of Shalasi, in an untapped territo-
ry of 6650 ha. To save the tortoise population
in the North-Western part of the area, it is nec-
essary to expand the boundaries of the Sary-
kum dunes section of the Dagestansky reserve
by including there the Narat-Tyube ridge as a
cluster. Transformation of the existing network
of protected areas in the republic, taking into
account our recommendations, will also con-
tribute to the preservation of other rare spe-
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KnioueBble cnoBa: AHHOTauumA: B cTaTbe NpmMBOAATCA AaHHbIE O COBPEMEHHOM COCTOAHUM NONYNAUUIA

JarectaH T. graeca w3 lMpuKacnuickoro pervoHa [arectaHa (CeepHbiit KaBkas). Cornac-
Mpumopckas HO NOC/NIeAHMM NUTEPATYPHLIM AAHHbIM, B perMoHe pacnpocTpaHeH noasug T. g.
HU3MEHHOCTb armeniaca. CpeanseMHOMOpPCKana Yepenaxa B [JlarectaHe obuTaeT Ha ceBepHOM ne-
npegropba pudepumn apeana. PermoHanbHbIN apean Buaa BKAOYaN nobeperkbe Kacnuiickoro
Testudo graeca Mmops («MPUMOPCKYI0 HU3MEHHOCTbY) M Npuaexalwme npearopba 4o 700 M H. y. M
apean 00 rpaHuupbl c AzepbaiigxaHom. MNMaowaab apeana coctasnsna 418100 ra. C KoHua
YMCNEHHOCTb XX BeKa HabnogaeTcs CoKpalleHne YUCNEeHHOCTM U dparmeHTaummn apeana B [are-
OxpaHa CTaHe, Kak 1 B Le/IoM B npeaenax BUA0BOro apeana, U3-3a BO34ENCTBUA aHTPOMO-

reHHbIx ¢akTopoB. Ha nobeperkbe Kacnuitckoro mops B HacToALee BpeMA YNCIEH-
HOCTb Yepenax coctasndaeT 1 oc./ra, B npearopbsax —okono 0.21 oc./ra. B 2013-2019
IT. Mbl U3y4asiM COBPEMEHHOE PAaCNpPOCTPAHEHNE N YNCNEHHOCTb Yepenaxum B COXpa-
HUBLUMXCS MEeCTOObUTaHMAX B Mpeaenax uccaeayemon Tepputopuu. Mol BbiaBU-
1 Hanbosee onTUMasnbHble MeCTOObUTaHWUA BUAA, TAe COXPaHWUIUCL NONyAsUUK
C XOpPOLWMUM PEnpPOAYKTUBHbIM MOTEHLUMANOM. MO HAWMM AaHHbIM, COXPaHWUIOCb
OBa U30/IMPOBAHHbIX y4acTKa 0buTaHMA Yyepenaxm Ha MNPUMOPCKOA HU3MEHHOCTH
B Aenbte Camypa U B OKpecTHOCTAX 03. Aaxu (Manac) v Tpu B Npearopbax: B MecT-
HocTu LWypaepe, B okpecTHocTAx cena LWanacu 1 Ha cknoHax xpebta HapaT-Tiobe.
B HacToALLee BpemA CymMapHas nolagb COXPAaHUBLUMXCA MECTOOBUTaAHWUI 3TOro
BUAA B pernoHe coctasndaet okono 106600 ra, gerpagmposaHHbix — 311500 ra. Oc-
HOBHOW aHTPOMOreHHbI GaKTop, CNOCOOCTBYIOLLMNI PE3KOMY COKPALLEHUIO YNC/IEH-
HOCTM Yepenaxu, — 3TO paspyLUEeHMEe ee eCTECTBEHHbIX MeCTOOOUTaHUI BCeaCTBME
paboTbl MHOFOYMCNEHHbIX KapbepoB Mo Aobblye necka, rpyHTa, rPaBMA U KaMHSA
B NMPOMbILIZIEHHbIX MacwWwTabax. B cTaTbe AalOTCA peKoOMeHZauMM Mo COXPaHEHUIO

BM/a B permoHe o .
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