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New data on the distribution of the Caspian whipsnake Dolichophis caspius
(Gmelin, 1789) in the West Kazakhstan region of the Republic of Kazakhstan

Information on the distribution of the Caspian whipsnake Dolichophis caspius (Gmelin, 1789) within the
West Kazakhstan region of the Republic of Kazakhstan is summarized and possible reasons for its dispersal
across the Bokeyorda district in recent decades are discussed. New discoveries of the species have allowed
the northeastern boundary of its range to be pushed 20-30 km northward from the previously known habitats
of the Caspian snake. The only protected natural area in Kazakhstan where the species is reliably present and,
therefore, currently protected is the “Orda” State Nature Reserve of local significance. To ensure the conser-
vation of the species in Kazakhstan, it is desirable to justify and create a new protected natural area — the re-
gional nature monument “Mount Maloe Bogdo”.

Keywords: snakes, Colubridae, Red Book of the Republic of Kazakhstan, Bokeyorda district of West Ka-
zakhstan Region, Maloe Bogdo, Khaki sor, specially protected natural areas, state nature reserve of local im-
portance “Orda”.

Introduction

The Caspian whipsnake (= yellow-bellied whipsnake) is a monotypic species of the colubridae family,
the modern scientific name of which is Dolichophis caspius (Gmelin, 1789) [1]. It is distributed in South-
Eastern Europe and Asia Minor, the north-eastern border of the range passes through Western Kazakh-
stan (Fig. 1). The northern limit of distribution is located on the right bank of the Volga, in the Kamyshinsky
district of the Volgograd region of Russia, on the territory of the Shcherbakovsky Nature Park [2, 3; 162-
163].

Punder the name “Yellow-bellied snake Coluber caspius™ with the status “IV category”. Unstudied spe-
cies included in the latest edition of the Red Book of the Republic of Kazakhstan. In this edition, the authors
of the species essay reported that measures to protect the yellow-bellied snake had not been taken or devel-
oped due to the lack of study of the species. As a proposal for its study, it was indicated that it was necessary
to determine the boundaries of its distribution in Kazakhstan. The authors of the Red Book essay
Z.K. Brushko and Yu.A. Zima [5; 78-79] knew of only one location on the territory of Kazakhstan from the
article by Yu.M. Rall [6] — “in the relict steppe of Bes-Chokho in the VVolga-Ural interfluve” (Kurmangazy
district of Atyrau region). In fact, the D. caspius was recorded in Kazakhstan much earlier. The first pub-
lished information about the D. caspius in what is now Atyrau Region dates back to the 18th century [7; 513-
514, 8; 111-112, 8; 129], and in West Kazakhstan Region — to the 19th century [9; 73-74, 10; 24, 11; 123].
Our colleagues’ publications with new locations of the species’ occurrence in Kazakhstan mainly contain
information territorially related to Atyrau Region [12-16], and information confirming its current habitat in
West Kazakhstan Region, on Maloe Bogdo Mountain and its environs [12, 15, 17-19]. D. caspius was previ-
ously recorded on Maloe Bogdo: in 1854 by I.B. Auerbach; in 1887 by A.N. Kharuzin, in 2004 and 2008 by
F.G. Bidashko. F.A. Saraev and co-authors [15; 223] reported a sighting in the interfluve of the Volga and
Ural rivers — “Pomoshch settlement (48°08.583'N, 48°50.056'E), June 3, 2017 (Salahatov N.B., personal
communication)”. The reference to the only sighting in the left bank of the Ural River, in the northern out-
skirts of the village of Inderborskiy [13, 15, 17], is based on an oral report by F.G. Bidashko about encoun-
tering the species there on June 29, 1998. It is worth noting that the presence of the D. caspius in the two lat-
ter locations, in the Akzhaik district of the West Kazakhstan region near the border with the Atyrau region,
has not been confirmed later.
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Figure 1. Sites of encounters [4] and range boundaries [1] of Dolichophis caspius

The objectives of this article are to clarify the current distribution, assess the state of protection and de-
velop proposals for the protection of the species in the West Kazakhstan Region of the Republic of Kazakh-
stan (hereinafter WKR).

Experimental

The main material for the article was the authors’ field research from 2017-2022 in the Bokeyorda Dis-
trict of the West Kazakhstan Region, partially published [20-25]. Literary sources and personal communica-
tions of colleagues related to encounters with the D. caspius in the West Kazakhstan region were analysed.
Previously published and new data on recorded live and dead individuals, molted worms, were used to clar-
ify the distribution of the species in the study region. Information on the current distribution of the Caspian
whipsnake in the study region is presented as a range map with a cadastre including 11 locations. For uni-
formity, the coordinates of all species encounters are given in the format "DD°MM.mmm"'. Geographic co-
ordinates were determined using Garmin eTrex H GPS navigators (Garmin Ltd., Taiwan). Photographic sur-
veys of snakes and biotopes were performed using a Nikon D500 digital SLR camera (Nikon, Japan) and a
Fujifilm FinePix HS10 digital camera (Fujifilm, Japan). All our Caspian whipsnake locations have been up-
loaded as part of the West Kazakhstan snake dataset to the Global Biodiversity Information Facility (GBIF)
portal [26].

To determine the reasons for the spread of the D. caspius in Kazakhstan, an analysis of the long-term
dynamics of climate indicators was carried out at the Urda (Khan Ordasy) weather station, which is located
closest to the sites of its new finds. The dynamics of air temperature and precipitation in the Bokeyorda dis-
trict is given according to the data of the branch of the Republican state enterprise on the right of economic
management “Kazhydromet” in the West Kazakhstan region.

A significant part of the study area is located below the altitude of 0 m above sea level and occupies a
lowland plain freed from the Khvalynsk waters around the vast salt marsh lake Solyonye Gryazy (Sor
Khaki), which remained as a closed salt water body after the sea waters retreated [27]. Sor Khaki is one of
the largest salt marshes in the world, occupying an area of more than 1000 km? This salt marsh reaches 80
km in length, its width is 15-25 km, and the depth of the depression containing it is more than 15 m [28].
The eastern part is occupied by Naryn Sands, where hummocky and ridge-hummocky sands alternate with
flat-plain depressions. In the southwest of the region is Mount Maloe Bogdo, which is the southern wing of
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the large Urpek salt uplift. On the surface it is a ridge stretching from west to east, reaching its highest point
of 37 m on the eastern slope [29].

The climate is sharply continental. The saline depressions of Sor Khaki and Naryn-Peski are hotbeds of
desertification [30].

Results and Discussion

Let’s start with previously unpublished data on encounters in WKR. All meetings relate to its Bokey-
orda district.

On July 25, 2019, we noted a dismembered carcass of a Caspian snake at the Babay-Sad cemetery near
the village of Khan Ordasy (Fig. 2A; Fig. 3, point 1). On July 7, 2020, a 1.6-meter-long moulting shake was
found there (Fig. 2B; Fig. 3, point 1).

At the end of March 2021, a D. caspius was found dead near a railway embankment near the Ravninny
siding (15 km south of the village of Saikhin) of the Volga Railway (Urbach — Verkhniy Baskunchak Line)
by a local resident, track fitter of JSC Russian Railways, Yuri Vladimirovich Berezin. The snake is about
1.8 m long (Fig. 2C; Fig. 3, point 3).

On April 19, 2022, during an ecological and local history expedition of the Bokeyorda Center for Tour-
ism and Ecology with the participation of teachers and students of the M. Mametova and Zhangir Khan
schools, four Caspian whipsnake were observed on Mount Maloe Bogdo. D. caspius were encountered at the
southwestern foot of the mountain on the road leading to the quarry (Fig. 2D; Fig. 3, point 10) and at the
eastern foot of Mount Maloe Bogdo (Fig. 3, point 11).

On June 12, 2022, in the extreme north-eastern part of the Khaki Sor, a D. caspius was observed
crushed by a vehicle on a dirt road (Fig. 2E; Fig. 3, point 2).

Of the eleven locations of finds shown in Fig. 3, only one — point 1 — is located in a specially pro-
tected natural area (State Nature Reserve of Local Significance “Orda”). The remaining noted habitats do not
have territorial protection.

Most of the meeting places of the species in recent years are in WKR (points 4-11 in Fig. 3) are con-
fined to Mount Maloe Bogdo. This mountain, which was previously an island in the retreating Caspian Sea,
was possibly a refugium for the Caspian whipsnake. In our opinion, by now it has become the centre of its
distribution: the species is moving north in Kazakhstan from there. From Mount Maloe Bogdo, the D.
caspius has spread more than 20 km to the northwest (point 3 in Fig. 3) and more than 30 km to the northeast
(points 1 and 2, Fig. 3).

Let’s dwell on the anthropogenic factor. At the “Zhaman-Tau” mineral deposit, located near Mount
Maloe Bogdo, areas with deposits of sandstone, gypsum, limestone, and crushed stone suitable for construc-
tion work have been identified. The spread of the D. caspius north of Maloe Bogdo may be linked to the de-
velopment of this non-metallic mineral deposit that began in 2020. First, snakes are migrating due to distur-
bance from the mining activities, and secondly, the snakes may be displaced during the transportation of
sand-gravel mixtures and crushed stone from the deposit near Mount Maloe Bogdo to be used for the me-
dium repairs of the national road R-56 (transported up to 100 km), as well as for the construction of roads in
the villages of Khan Ordas, Shonay, and Saykhin. The presence of the D. caspius on Maloe Bogdo was noted
as early as the 19th century, but its expansion to neighboring territories apparently began only at the end of
the 20th century — beginning of the 21st century. Previously, researchers did not record it in areas north of
Maloe Bogdo, which we now indicate.
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Figure 2. Dolichophis caspius encounters in the Bokeyorda
District of the West Kazakhstan Region of the Republic of Kazakhstan:
A — a dismembered Caspian whipsnake at the Babai-Sad cemetery in the vicinity of the village of Khan Ordasy;
B — a moulting worm, also there;
C — a crushed specimen at the Ravninny siding of the Privolzhskaya Railway;
D — a Caspian whipsnake at the south-western foot of the Maloe Bogdo Mountain;
E — a crushed specimen in the extreme north-eastern part of the Khaki Sor.
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Figure 3. Meeting places with Dolichophis caspius in the Bokeyorda district of the West Kazakhstan region of the Re-
public of Kazakhstan in 2004-2022:

1 — the vicinity of the village of Khan Ordasy, the Babay-sad cemetery (48°47.305'N, 47°22.559'E), June 13-14,
2018 [25; 89]; July 25, 2019, July 7, 2020 [our data]; 2 — the extreme north-eastern part of the Khaki sor, on a dirt road
(48°46.073'N, 47°20.542'E), June 12, 2022 [our data]; 3 — surroundings Ravninny junction, at the railway embankment
(48°40.240'N, 46°46.430'E), March 2021 [our data]; 4 — dirt road between Mount Maloe Bogdo and the village of
Saykhin (48°28.392'N, 47°01.497'E), April 30, 2018 [20; 288-289]; 5 — Mount Maloe Bogdo (48°28.000'N,
47°03.000'E), April 21, 2004 and June 15, 2008 [17; 94, 13; 184]; 6 — plain adjacent to the southwestern slope of
Mount Maloe Bogdo (48°28.035'N, 47°04.986'E), May 25, 2017 [21; 137]; 7 — Mount Maloe Bogdo (48°28.048'N,
47°05.326'E), May 23, 2012 [18; 213, 19; 71]; 8 — summit of Mount Maloe Bogdo, in a crevice (48°28.188'N,
47°05.548'E), April 29, 2018 [20; 288—289]; 9 — eastern foothill of Mount Maloe Bogdo (48°28.098'N, 47°05.591'E),
May 25, 2017 [21; 137]; 10 — southwestern foothill of Mount Maloe Bogdo (48°27.309'N, 47°02.566'E), April 19,
2022 [our data]; 11 — eastern foothills of Maloe Bogdo Mountain (48°27.420'N, 47°05.323'E), April 19, 2022
[our data]

Moving on to climate change, climate change and global warming may also be the reason for the
D. caspius northward expansion in WKR. An increase in climate aridity and an expansion of desertification
were noted in the study area [30]. According to the results of studies in southwestern Bulgaria [31], the activ-
ity pattern of D. caspius shows its thermophilic nature: winter activity was not recorded, it emerges from hi-
bernation relatively late, is active even in the hottest months and only during the day. According to the ther-
mal adaptation index (the ratio of body temperature to external temperature), the Caspian snake is the most
thermophilic (0.98 + 0.03) in comparison with the other 13 studied reptile species of the Volga basin [32].
Ecological niche models predict that, as a result of global warming, the range of D. caspius will expand to
the north, with a slight decrease in the range at its southern borders [33]. Studies with ecological niche mod-
elling [34] have found a strong influence not only of temperature, but also, first of all, of precipitation on the
distribution of the D. caspius as a xerophilic species.

The table shows the dynamics of two climate indicators for the Urda (Khan Ordasy) weather station for
the period from 1986 to 2024, divided into three equal time intervals of 13 years each: 1986-1998, 1999-
2011 and 2012-2024. The figures show that over the past 39 years, the general trend has been toward a de-
crease in average annual precipitation and an increase in average annual air temperature. The decrease in av-
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erage annual precipitation in 2012—-2024 compared to 1986-1998 was 40.7 mm, and 23.2 mm compared to
1999-2011. The increase in air temperature in 2012-2024 compared to 1986-1998 was 1.5 mm amounted to
1.9 °C, compared to 1999-2011 — 0.7 °C.

Table
Main climate indicators for a long-term period at the Urda (Khan Ordasy) weather station
Years Average annual precipitation, mm Average annual air temperature, °C
1986-1998 295.1 8.4
1999-2011 277.6 9.6
2012-2024 254.4 10.3
1986-2024 275.7 9.4

Feeding migrations. The diet of the species includes small mammals (gophers, jerboas, voles, gerbils,
hamsters, etc.), birds, lizards and snhakes, and less often amphibians, large spiders and insects [35-38].

The increased frequency of encounters in 2016-2018 in the Atyrau region may be explained by the in-
creased activity of the Caspian whipsnake in search of prey against the background of the low numbers of
midday and tamarisk sand eels in these years [16]. In the Bokeyorda district of WKR the same situation is
noted with the small ground squirrel [39—41]. The movement of the Caspian snake north from the Maloe
Bogdo Mountain may be associated with the snakes’ search, with an insufficient food supply, for accumula-
tions of rodents and other vertebrates of a size suitable for swallowing.

Recommendations for species conservation

The Malo-Bogdin salt-dome region is a key landscape and biological area that is insufficiently pro-
tected by territorial conservation measures. The justification and creation of a protected natural area, such as
the regional nature monument “Mount Maloe Bogdo”, has become an urgent issue. Such a protected area
would contribute to the preservation not only of the karst formations of the area but also of the rare plant and
animal species inhabiting it, including the D. caspius.

Direct destruction and mortality on roads are limiting factors for the Caspian snake, as confirmed by
studies conducted outside the West Kazakhstan region [16, 24, 34, 42, 43]. Superstitions continue to be a
reason for the destruction of rare non-venomous snakes such as D. caspius, S0 it is necessary to carry out
educational work with the local population to eliminate false beliefs about snakes and their danger.

Conclusions

1. The northeastern boundary of the global range of the D. caspius — a species included in the Red
Book of the Republic of Kazakhstan — passes through the territory of the West Kazakhstan region.

2. All sightings of the species in the West Kazakhstan region are geographically within its
Bokeyordinsky district, where we define the boundary of its current distribution (from west to east) from the
vicinity of the railway station Ravninsky through the northeastern edge of the Hakis sor to the northern
outskirts of the village of Khan Ordas. According to the data obtained in 2018-2022, the previously known
distribution of the Caspian shake in Kazakhstan has been extended more than 20 km northwest and more
than 30 km northeast from Mount Maloe Bogdo.

3. In our opinion, the current distribution of the species was influenced by a complex of factors: global
warming, forage migrations, and anthropogenic development of the territory.

4. The species is reliably present only in one protected natural area in Kazakhstan — the “Orda” State
Nature Reserve of local significance (Bokeyordinsky district, West Kazakhstan region). To protect the spe-
cies in Kazakhstan, it is promising to justify and create the regional nature monument “Mount Maloe Bogdo”
in the Bokeyordinsky district.
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K.M. Axmenenos, A.I'. bakues, A.E. Ky3oBenko, A.A. Kinenuna

Ka3zakcran Pecnyoimkaceinbin Batbic Kazakeran odabiceinaa Dolichophis
caspius (Gmelin, 1789) Kacnuii :KbLIAHBIHBIH TAPAJIYBI TYPAJIbI KaHA J€PEKTEP

Kazakcran Pecriyomukacsibie bateic Kasakcran o6mbicel merinae Kacnuii KbUIAHBIHBIH Tapaiybl TypalIbl
aKmapar O KHHAKTalIbl JKOHE OHBIH COHFBl OHXBUIABIKTapaa bekeil oppacel aymaHbl OoMbIHIIA
KOHBICTAHYBIHBIH BIKTHMa cebentepi TankpulaHabl. TypaiH »kaHa TaObUTFaHIAphl CONTYCTIK-IIBIFBIC IIEKa-
PachlH TYPIiH €H >KaKblH, OYpBIH Oenrini OoiaFaH MEKeHIEY OpBIHAApbIHAH CONTYCTikke Kapail 20-30 kM-Te
JKBUDKBITYFa MyMKiHTIK Oepai. Kasipri yakeitta KazakcTaHHBIH epekille KOpFalaTblH TaOUFH ayMaKTapbIHIa
TYpP TeK XKepruTikTi MaHbRHE 6ap «Opaa» MeMIIeKeTTiK TaOuFH KOPBIFBIHA FaHa eMip cypeni, 0i3 onsr 2018-
2022 xpuinapsl kespectipaik. Kazakcranaa Typai cakTay YIIiH epeKiie KopralaTelH Taburn aymak — «Kimi
Bormo tays» OONBICTEIK MaHBI3BI Oap TaOWFAT eCKEPTKIIiH Kypy JKoHE KYpY NepCIeKTHBAIBI OOJIBIIT
KepiHeni. By Tayna xoHe OHBIH alfHATAaCBIHA PYNANIBI eMec Maiaaibl Kazoanapasl eHIipy OacTaiFaH xeple
oCIMIIKTep MEH jKaHyapllapAblH CHpPEK Ke3[IeCeTiH TYpiepi, COHBIH INIHAE CaJIBICTBIPMAlBl TYpAe Kol
ke3zneceTiH Kacnmit xputaHbl MEKEHISH 1.

Kinm ce30ep: xvuangap, Colubridae, Kasakcran PecnyOmmkaceiaeiH Kpi3emn kitaObl, bateic Kazakcran
oOnbichiHBIH bekelt opnacer aymansl, Kimni Bormo, Xaku copel, epekie KOprajdaThlH TaOWFH ayMakTap,
JKePruTikTi MaHbI3bl O0ap «Opaa» MEMIIEKETTIK TaOUFU KOPBIFBL.

K.M. Axmenenos, A.I'. bakues, A.E. Ky3oBenko, A.A. Kiienuna

HoBble 1aHHbBIE 0 pacnpocTpaHeHHN Kacnuiickoro mojo3a Dolichophis caspius
(Gmelin, 1789) B 3anaano-Ka3zaxcranckoii 061actu Pecnyoauku Kazaxcran

O6o0mmeHa nHpOpMAIMA O pacIPOCTPAHEHHU KaCIIUHCKOTo 110J103a B npezienax 3ananHo-KasaxcraHckoit 06-
nactn PecnyOmmku Kazaxcran u oOCyxaeHBI BO3MOYKHBIE IIPUYHHBI €ro pacceneHus mo bokelopauHckoMy
palioHy B IociieHHe JIecsaTHieTHs. HoBble HaXOqKH BUJA MTO3BOJHMIM OTOABUHYTH CEBEPO-BOCTOUHYIO Ipa-
Huy apeana Ha 20-30 kM K ceBepy OT OMmkalIInX, paHee W3BECTHBIX, MECT oOuTanus Buaa. Ha ocobo ox-
paHseMBIX TIPUPOJHBIX TeppUTOpHUsix KasaxcraHa B HacToOsIIee BpeMsl BH]] JOCTOBEPHO OOUTAET TOJIBKO B I'O-
CyIapCTBEHHOM MPHPOIHOM 3aKa3HHKE MECTHOTO 3HadeHus «Opaay», Tae Mbl BeTpeTii ero B 2018-2022 rr.
s coxpaHenust Buaa B KazaxcraHe NMepCHeKTHBHBIM IPEACTABISIETCS 000CHOBaHHE M CO3JaHHe 0C000 0X-
paHsieMol IPUPOIHOM TEPPUTOPHUHN — MaMATHHKA MPUPOJIbI obnacTHOro 3HaueHus «I'opa Maoe borno». Ha
9TOi Tope M B €e OKPECTHOCTSX, IJie HayaTa JOObIYa HEpPYIHBIX IOJIE3HBIX MCKOIAEMbIX, OOUTAIOT pPeaKue
BUJIBI PACTCHHH M )KUBOTHBIX, B TOM YHCJIE KACITUHCKHUH 110JI03 C OTHOCHUTEIBHO BEICOKUM OOMIIHEM.

Knrouesvle cnosa: 3men, Colubridae, Kpacuas xuura PecriyGnuku Kazaxcran, Bokelopaunckuil paiion 3a-
nanHo-Kazaxcranckoit obiacti, Manoe bormo, cop Xaku, 0cobo oxpaHseMble TPUPOIHBIE TEPPUTOPHH, TO-
CYAapCTBEHHBIN MMPUPOIHBIN 3aKa3HUK MECTHOTO 3HaueHus: «Opaay.
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