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AHHOTaumAa. B cTaTbe nNpuUBOAATCSA [OaHHble O COBPEMEHHOM
COCTOSAAHMM nonynaumn T. graeca u3 [lpuKacnnMmnckoro pernmoHa
DarectaHa (CeBepHbIi KaBka3s). CornacHo nocnegHnMm
NTepaTypHbIM OaHHbIM, B pernoHe pacrnpocTpaHeH noasua T. g.
armeniaca. CpeanseMHOMOpPCKaa Yepenaxa B [arectaHe obuTtaeT
Ha ceBepHOW nepudepun apeana. PervoHanbHbIA apean BUAa
BkAoYan  nobepexbe  Kacnunckoro  mopsa  («lpumMopckyto
HU3MEHHOCTb») M MNpunexawmne npegropbs Ao 700 M H. y. M A0
rpaHnubl ¢ Asepbang>kaHoM. MNnowanb apeana coctaBnsna 418100
ra. C KoHua XX Beka HabnwogaeTcs COKpalleHWe YUCAEHHOCTU U
hparMeHTaumnm apeana B [larectaHe, Kak 1 B LLesIOM B npegenax
BMOOBOro apeasja, n3-3a BO34ENCTBUA aHTPOMNOreHHbIX (haKTOpPOB.
Ha nobepexbe Kacnmnckoro M™Mops B HacTosuee Bpems
YMCJIEHHOCTb Yepernax cocTaBfaseT 1 oc./ra, B MpPenropbsax - 0KoJo
0.21 oc./ra. B2013-2019 rr. ™Mbl un3y4anu COBpPeEMeEHHOe
pacrnpocTpaHeHne U YUCNEHHOCTb Yepernaxy B COXPaHUBLLUXCSA
MecToobuTaHMAX B Mnpedenax uccaegyemom Ttepputopun. Mol
BbISBUAM Haubonee onTMMaibHble MecToobMTaHuA BuAa, rae
COXpPaHUINCh nonynaunm C  Xopowwwum penpoayKTMBHbIM
noTeHuMasioM. Mo Hawumm  faHHbIM,  COXPaHWIOCbL  AOBa
N30JINPOBaAHHLIX Yy4yaCTKa obuTaHus 4Yepenaxu Ha [MpuMopcKon
HU3MeHHOCTU B penbTe Camypa U B OKPECTHOCTAX 03. ALXu
(Manac) »n Tpum B nNpearopbsAx: B MecTHocTn Lypaepe, B
OKpecTHoCTax cena Wanacm n Ha cknoHax xpebta HapaTt-Tiobe. B
HacTosllee BpeMsA CyMMapHasa naowaib  COXPaHMBLUMXCA
MecToobuTaHUn 3TOro BMAa B permoHe cocTtansfeT okono 106600
ra, gerpagumpoBaHHbix - 311500 ra. OCHOBHOM aHTPOMNOreHHbIN
hakTop, CMOCOBCTBYIOWMIA pPE3KOMY COKPALLEHUIO YUCIIEHHOCTU
yepenaxu, - 3TO pa3pylUeHNEe ee eCTeCTBEHHbIX MecToobuTaHun
BcnencTemne paboTbl MHOMOYNCIEHHbBIX KapbepoB No Aobbive necka,
rpyHTa, rpaBuUs U KaMHSA B MPOMbILLJIEHHbIX MacwTabax. B cTaTee
JaloTCa pekoMeHgaunm no COXpPaHeHMIo BUaa B permoHe.
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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 Pallas, 1814 dwells (Bannikov et al., 1977), however then three new subspecies were
later described: 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 Bakradze, 2002).
According to the latest views, two subspecies are distributed in the Caucasus - T. g. ibera and
T. g. armeniaca, from which the last taxon is found in the territory of Dagestan (Rhodin et al.,
2017; https://www.reptile-database.org). However, the subspecific structure of the T. graeca
is not fully elucidated and remains 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; Mashkaryan et al., 2013; Chkhikvadze et al., 2011, 2014;
Rhodin et al., 2017). In recent decades, a decline in the number of T. graeca throughout 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 information appeared about its decreasing number
(Bannikov et al., 1977; Inozemtsev, Pereshkolnik, 1985; Kostina, Galichenko, 1998; Banik et
al., 2001; Mazanaeva, 2001; Tuniyev, Tuniyev, 2007; Orlova et al., 2011 and others). It was
included in the Red Books of the Russian Federation (2001), Chechen Republic (2007),
Krasnodar Territory (2007, 2017), Republic of Dagestan (2009), Azerbaijan (2013), Georgia
(1982) and Armenia (2010), as species with a steadily declining number and inhabitance
area, individual populations of which are on the verge of extinction. In the IUCN Red List-
2018, it is assigned the status of a wvulnerable species (category 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
information 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 economic 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 (Mazanaeva, 2001;
Mazanaeva et al.,, 2009; Mazanaeva, 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
current 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 Dagestan, 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 approximate (relative)
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density of the tortoises in them, and to create protected areas.

AHanuTM4yeckKkum ob3op

Characteristics of the research area. The Republic of Dagestan is located in the
north-eastern 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 River 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 Georgia and Azerbaijan, with the latter the border continues along the Samur River to the
Caspian 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: lowland, foothill, intramountain and alpine (Guyl et al., 1959; Gurlev, 1972, etc.).

The lowland of Dagestan is an extreme southwestern continuation of the Caspian
lowland. It occupies a little less than half of the territory (about 42 %) of Republic. Its surface
is represented by a flat, slightly sloping plain with alluvial-accumulative relief. Most of the
lowland is below sea level. Within the borders of Dagestan, 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 foothills, 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
ranges 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 valleys. The seashore is a narrow (100-500 meters)
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 characteristic of this zone, they are floodplain forests along rivers flowing into the
Caspian Sea. The climate is arid with relatively warm winter (average January temperature
+1 °C), hot summer (average July temperature +28 °C) and the highest annual average
temperature for Dagestan (+12.6 °C). The average annual rainfall is about 200 millimeters.
Higher terraces represent cereal-wormwood dry steppe with freegan-type areas, the seaside
strip is covered with wormwood-saltwort and saltwort, and in the lowlands there are meadow
and meadow-forest combinationsand flood-irrigated-type forests (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 interconnecting with the arrays of the Lateral Ridge. At
altitudes 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
piedmont 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
longitudinal and transverse valleys of the rivers flowing towards the Caspian Sea. The
southeastern foothills between the Ulluchai River and Karchagsu 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 relatively 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)
lowland and in the foothills of Dagestan. All the habitats of the T. graeca known from literary
data were studied from the spurs of the Narat-Tyube Ridge to the border with Azerbaijan. The
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territory with a total area of about 418100 ha was surveyed. During the study period, we had
accounted 500-600 mature individuals of spur-thighed tortoise.

Methods. The study of distribution and biotopes was carried out according to generally
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 forests - 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 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 tortoises: 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 population of villages and towns for the presence of land tortoises.

Results. For a convenient and consistent presentation of the obtained data, we
conventionally 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 included the lower foothills, the coast of the Caspian
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 coastal
lowlands, clayey and stony semi-deserts with wormwood-grass and forb-grass vegetation, 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; Mazanaeva et al., 2009). During the study period,
tortoise populations were found within the foothills between the Gyul'gerichay River and
Samur River, as well as between the Gyul'gerichay River and Karchagsu River. To the North
the tortoise inhabits the area named "Shurdere" (Fig. 1a), which is located between the
Gyul'gerichay River and Rubas River. Another tortoise population lives on the slopes of the
Sabnovo-Dzhalgansky ridge (near the city of Derbent). In these areas T. graeca inhabits
clayey and stony semi-deserts with rare bushes of Paliurus spina-christi, Cerasus incana,
Tamarix ramosissima (in the spring ephemerae and ephemeroids ofPoa bulbosa,
Helianthemumsa licifolium, Filago arvensis, sp. Bromus, Aegilops, Medicago, Trifolium,
Alyssum, Xeranthemum develop) (Fig. 1b), dry steppes (grassy wormwood and motley grass
with Teucrium sp., Eryngium, Salvia, Inula, Dianthus, Festuca, Artemisia, Andropogon, Stipa),
mountain slopes sprouted with xerophytic shrubs (Rhamnus, Spiraea, Spiraea, Eriobotrya) and
rare oak woodlands (Quércus sp., Carpinus, Crataegus, Acer, Fraxinus) (Fig. 1d). The average
tortoise density in these biotopes is 0.18 individuals per ha. On a lowland in the delta of the
Samur River (on the Southern 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 isolated by the federal highway "Caucasus" and the associated
agglomeration. In the biotopes of the South-Eastern part of the area T. graeca coexists with
Zamenis hohenackeri, Lacerta strigata, Pseudopus apodus, Paralaudakia caucasia, Eremias
velox, Dolichophis schmidti, Eirenis collaris, Typhlops vermicularis, Ophisops elegans,
Eumeces schneideri, Macrovipera lebetina, Platyceps najadum, Telescopus fallax, Vipera
ursinii, Natrix natrix, N. tessellata, Mauremys 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 foothills in

5



MasaHaeBa J1. @. F., N'nunxaHosa Y. A. A. CoctoAHMe nonynauuin cpeamseMHOMOPCKoN Yepenaxu Testudo graeca Linnaeus,
1758 (Testudinidae, Reptilia) B [larectane // MpuHuunel akonoruun. 2021 N2 2. C. 21-37

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 areas and
the decrease in the tortoise number are the recreational use of the sea coast, the expansion
of cities and towns, economic activity (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 present
time. Building and fencing of sites of the Samur forest located outside the Samur Federal
Reserve and the entire coast is also ongoing. The active agrarian (economic) development of
the foothills remains.

Fig. 1. Habitat of T. graeca in the south-eastern part of the area: a) foothill dry steppes

in the Shurdere locality; 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

The central part of the spur-thighed tortoise area includes the foothills and the Caspian
Sea coast between the Ulluchay River and the Dzhangakaluchai River. This area in the middle
of the 20th century was 119600 ha, at the beginning 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
thickets on the mountain slopes at heights from -18 to 550 meters above sea level, as well as
household plots, vineyards and vegetable gardens (Bannikov, 1951; Mazanaeva, 2001;
Dzhamirzoev, Tertyshnikov, 2000; Bannik et al., 2001; 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 Bashlychay River and the Gamriozen' River
(near the village of Shalasi) and on the coast of the Caspian Sea in the vicinity of the lagoon
of Adji Lake (Papas). The population of the foothills inhabits the slopes of mountains with
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wormwood-grass steppes, and along the slopes of the Northern and North-Western exposure
it inhabits mixed grass steppes with thickets of xerophytic bushes (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-cereal (Fig. 3), their length is
about 7 kilometers extending from the North to the South.

|g. 2. Habltath. graeca in the central part of the range on the coastal dunes of the
Caspian Sea

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

The average density of the tortoise is 1 individual per ha, with the area of the
remaining habitats being 1300 ha. These populations are isolated from each other by the
federal highway "Caucasus" and its associated agglomeration, as well as by extensive
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anthropogenically 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 najadum, 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 lzberbash city, as well as on the foothills between the Incheozen' River 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 Caspian 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).

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)
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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 north-western part of the area included foothills from Cape Buinak near the
Izberbash city (the Kanaburu and the Narat-Tyube Ranges) to the environs of the Sarykum
Barkhan and the coast of the Caspian Sea between the Dzhangakaluchai 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, mountain 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 macroslope and Western macroslope of the Kanaburu 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 tortoise is sporadically
distributed, inhabiting various 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, Glycyrrhiza, 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,
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Cotinus, Cotoneaster, Sorbus), and juniper woodlands (Kochia, Capparis, Paliurus, Acer,
Cornus, Pyrus, Berberis, Rosa, Lonicera, Cotinus) (Fig. 6).

a e b

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

The average tortoise density in these habitats is 0.17 individuals per ha. In this part of
the area T. graeca coexists with P. apodus, Paralaudakia 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, especially 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. 7. Destruction of habitats of T. graeca in the north-western part of therange - the
conseqguences of the operation of the quarry for the extraction of gravel and rubble (near the
village of Karabudakhkent)

Fig. 8. Habitats of T. graeca in the noh-westrn part of the idge 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)
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o \ Sl D
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

3aksiovyeHue

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 number 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 individuals 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 individual per ha. In the foothills, the average
number 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.
According to our expert assessment, at present, the total number of mature spur-thighed
tortoises 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
anthropogenic factors. In the 1960s-1970s, the people population resettles from mountainous
areas to the foothills and lowlands. This led to the expansion 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 contributing to a significant reduction in the tortoise 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 extracted most
extensively on the south-eastern coast of the Caspian Sea, where the most optimal biotopes
were inhabited by viable populations of spur-thighed tortoise. Along with sand, the clutches,
juveniles and often adult individuals were withdrawn. Many individuals died under the wheels
of heavy cars with sand. The expansion of the agglomeration along the federal 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 habitat areas of T. graeca on the coast of the Caspian 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 within 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
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Lake (Papas). Three relatively isolated habitat 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).

Altitude
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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
Currently, in order to preserve these tortoise populations, it is necessary to ensure
their effective territorial protection. The existing network of specially protected natural
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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 protected 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 significantly to the preservation of viable populations. To preserve this
species in Dagestan, it is necessary to organize new protected areas and expand the
boundaries of existing Federal subordinate protected areas. We believe that the preservation
of the tortoise population in the 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 biotopes 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 coastal 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
territory of 6650 ha. To save the tortoise population in the North-Western part of the area, it
is necessary to expand the boundaries of the Sarykum 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 contribute to the preservation of other rare species of the region fauna, such asP.
syriacus, T. vermicularis, Eremias velox, Ophisops. elegans, Eumeces schneideri, Eryx jaculus,
Eirenis collaris, E. modestus, D. schmidti, H. ravergieri, M. lebetina, P. najadum, T. fallax and
others.

In addition to territorial protection, it is also necessary to monitor these populations
within the entire area and to continue collecting inventory data on their distribution and
abundance. Ecological education of the local people population will also contribute to the
protection of the species. The protection of the tortoise from being destroyed by humans,
that is its individual protection, should be promoted first of all by legislative protection, the
instrument of which should be the Red Book of the Republic of Dagestan. This will prevent
more affectively the disappearance of particularly rare and most vulnerable species.
However, environmental legislation in the republic remains not fully demanded. Licenses for
the extraction of generally accessible resources are issued without appropriate environmental
impact assessments; environmental protection agencies do not provide adequate control
over the status of populations of rare and endangered species.
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Summary: The article presents data on the current state of the
spur-thighed tortoise, Testudo graeca populations from the
Caspian region of Dagestan (North Caucasus). According to the
latest literature data the subspecies T. g. armeniaca is
widespread in the region. In Dagestan the spur-thighed turtle
lives on the northern periphery of its range. The regional range
of the species included the coast of the Caspian Sea ("Coastal
lowland") and the adjacent foothills up to 700 m above sea
level to the border with Azerbaijan. The area size is
approximately 418100 ha. Since the end of 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 habitats 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 Adiji
(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 habitats
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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