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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immulx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK ZbLIbIMOAP CepUsChly bLibiMU dHcypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevlnaowvl. KP YFA Xabapnapwl. eonoeus scane mexHUKAIbIK 2blIbIMOAp Cepusicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoue
6e0endi eeonocus JHcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codepoicanue 8 3mom uHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npUHAMUA
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednazaem xauecmeo u enyoumy
KOHmeHnma O ucciedogamenell, asmopos, uzdameneli u yupedxcoeHuti. Bxmouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM OISl Hauie2o coodujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOpEL, mpodeccop, KP ¥FA
akagemuri, «Kasakcran PecryOnmukackl ¥ITTBHIK FUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. Cokonbckuii aTbIHAAFEI OTHIH, KaTaJIN3 JKOHE IEKTPOXUMUS HHCTUTYTHIHBIHY» 0ac TUPEKTOPEI
(Anmarsr, Kazakcran) H =4

FpuibiMu xaTmibl

ABCA 1BIKOB BaxsiT Hapnk6aiiyJibl, TeXHHKa FBUIBIMIAPBIHBIH TOKTOPEL, podeccop, KP ¥YFA

JKayanThIXaTIIBICH], A.B. BeKTypoBaThIHAaF BIXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTbl, Kazakcran) H=5
PegaknusaablK aJK a:

9BCAMETOB Mauic Kyasicyas! (6ac penakTtopablH opeIHOAcaphl), reoIorus-MHHEPaIoT st
FBUIBIMJIAPBIHBIH  TOKTOpHI, Tpodeccop, KP ¥YFA akagemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS JKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupekTopsl (AnmMarsl, Kazakcran) H =2

7KOJITAEB TIepoii XKoaraiiyiabl (6ac penakTopAblH OpbIHOAacapsl), TeoJoTrHs-MHHEPaIOTHs
FBUTBIMJIAPBIHEIH TOKTOPEL, Tpodeccop, K. 1. Carnaes THIHAAFbI 00T U FEUTBIMIAPHI HHCTUTY THIHBIH
nupexTopbl (Anmarel, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HeOpacka yauBepcutetiHiH Cy
FBUIBIMJIAPHI 3epTXaHachIHbIH qupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux MypaxaibiHsig XKep Typais! FeutbiMaap OemiMinae
METPOJIOTUS JKOHE Iaijayibl Kazbanap KeH OpBIHIAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurus) H = 37

NAH®UWJIOB Muxaua bopucoBuY, TeXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBl, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, ®panmms) H=15

HIEH Iun, Ph.D, KpiTaii reonorusiibik KOFAMBIHBIH Tay F€OJOTHICHI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapsl, AMEpUKAaHABIK SKOHOMHKAJBIK TEONOrTap KaybIMAAcTHIFBIHBIH Mymieci (ITexkuw,
Kprrait) H = 25

OUIIEP Axcenb, Ph.D, JIpe3ncH TeXHUKAIBIK YHHBEPCHTCTIHIH KaybIMAACTHIPBLIFAH
npodeccopsi (Ipe3neH, bepaun) H=6

KOHTOPOBHY Auekceii IMUIbEBHY, I'€OJOTHA-MUHEPAIOTUS FHUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpodumyka aTelHIaFEl MyHali-Ira3 Te0JIOTUACHI JKoHE reoU3nKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Baagumup EHokoBHY, XHMMHS FhUIBIMAAPBIHBIH HOKTOpH, bemapycs ¥TA
akanemuri, JKana Matepuangap XMMUSIChI HHCTUTYTBIHBIH KYpMeTTi qupektops! (MuHck, benapycs)
H=13

KATAJIUH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPBUIFAH
npodeccops ([pesznen, bepaun) H = 20

CEUTMYPATOBA Jneonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥FA koppecnongent-myieci, K.M. CarnaeB arbinmarbl [€070Tusl FBUIBIMAAPEI
HHCTHTYTHI 3€pTXaHaChIHBIH MeHrepyiuici (Anamarsl, Kazakcran) H=11

CAFYBIHTAEB “Kanaii, Ph.D, xayeiMpacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H =11

®PATTHUHMU Iaono, Ph.D, buxokk Munan yHUBEpPCUTETI KaybIMIACTBHIPbUIFaH HIpodeccopbl
(Munan, Uranus) H =28
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I'naBHbIii perakTop

KYPHUHOB Mypar KypuHoBHUY, TOKTOp XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarnponansHoit akagemun Hayk PecriyOnuku Kazaxcran», reHepabHbIi TUPEKTOP
AO «MHcTuTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHbIi cekpeTapb

ABCA/IBIKOB BbaxbiT HapukfaeBu4, JOKTOp TEXHHYECKUX HAYK, TPO(eccop, OTBETCTBEHHBIH

cexperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJgdJerus:

ABCAMETOB Mauc KyabicoBu4, (3aMeCTHTEINb ITTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axagemuk HAH PK, mupexrop HMHcruTyTa Tmaporeosoruu u
reoskosoruu uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKorraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYIECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunea, Ph.D, acconumpoBannslii npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomurtenb uccienoBaHuii B 00JacTH IMETPOJOTHU U
MECTOPOXK/ICHUH TTOJE3HBIX HCKOmaeMbIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua bBopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Haucu, ®panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomormn Kurtaiickoro
Te0JIOTHYECKOT0 00IIecTBa, WieH AMEPHUKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axceas, acconuupoBanHslii npodeccop, Ph.D, Texanueckuit yausepcuret Jlpesnen
(Apesnen, bepmun) H = 6

KOHTOPOBMUY Auekceii IMUILEBHY, TOKTOP I'E0JI0r0-MHHEPATOrMICCKUX HAyK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baagumup EHokoBHM4, 10OKTOp XuMHYecKHX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTUTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoummpoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Djeonopa IOcymoBHa, [OKTOp TIeO0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MIHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.M. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB Kamnaii, Ph.D, accouuupoBannsiii mpodeccop, HazapbaeB yHuBepcureT
(Hypcynran, Kazaxcran) H = 11

®OPATTHUHMU Iaoao, Ph.D, acconnuposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28
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Editorial chief

ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK,
president of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC
“Institute of fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan)
H=4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive

secretary of NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
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Society, Fellow of the American association of economic geologists (Beijing, China) H =25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden,
Germany) H=6
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© T.K. Salikhov'*, Zh.M. Karagoishin', A.M. Gibadilova’, Zh.K. Bakhov*,
S.E. Zhumabayeva®, 2024.
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GEOECOLOGICAL RESEARCH ON THE TERRITORY OF THE STATE
NATURAL RESERVE “BOKEYORDA” OF THE WEST KAZAKHSTAN
REGION

Salikhov Talgat Kumarovich — Candidate of Agricultural Sciences, Associate Professor of L.N.
Gumilyov Eurasian National University, Astana, Kazakhstan and Professor of ESIL University,
Astana, Kazakhstan, E-mail: tuatai_76@mail.ru, https://orcid.org/0000-0002-8720-0931;
Karagoishin Zhaskhayir Mukangalievich — Candidate of Biological Sciences, Senior lecturer of
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan, E-mail: k.zhashaiyr@mail.ru,
https://orcid.org/0000-0002-7166-4483;

Gibadilova Aizhan Meiramovna — Master of Science in Natural Sciences, Lecturer Sh. Ualikhanov
Kokshetau University, Kokshetau, Kazakhstan, E-mail:aizhan.610@mail.ru, https://orcid.org/0009-
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Bakhov Zhumabek Kubeevich — Doctor of Technical Sciences, Professor of the Kazakh
Agrotechnical University named after Saken Seifullin, Astana, Kazakhstan, E-mail: zhbakhov@mail.
ru, https://orcid.org/0000-0002-4007-9206;

Zhumabayeva Sara Erkinovna — Candidate of Biological Sciences, Associate Professor of Sh.
Ualikhanov Kokshetau University, Kokshetau, Kazakhstan, E-mail: zhumabaeva@mail.ru, https:/
orcid.org/0009-0000-1119-3002.

Abstract. This work is devoted to the problems of environmental protection
in Kazakhstan on the example of a specifically conducted project, which provides
the results of a scientific study of the projected State Natural Reserve “Bokeyorda”
of the West Kazakhstan region. In the context of the growing pace of economic
development of the country and increased use of natural resources, the issue of
further improvement of the territorial nature protection system becomes relevant.
All this determines the need for further development of the network of specially
protected natural areas as an effective system for preserving the biological diversity
of Kazakhstan. In order to identify the presence and determine the state of the natural
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resource potential of the territory in question and its significance for justifying the
expansion of the reserve, a comprehensive assessment of the geoecosystems of the
“Bokeyorda” State Nature Reserve of the West Kazakhstan Region was carried out.
Studies of the natural resources of the West Kazakhstan Region were carried out,
on the sites of which monitoring sites were laid, a map of the degree of change in
geoecosystems and a map of the “Bokeyorda” State Nature Reserve of the West
Kazakhstan Region were compiled. Mapping was carried out using GIS technology
data. A comprehensive assessment of the territory was carried out taking into
account landscape features, natural resource potential and the territorial structure
of land use that has developed as a result of economic use.

Key words: geoecosystem, natural complexes, ecosystem approach, steppes,
biogeocenoses, zoocenoses, integrated assessment.
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Annoranus. byn xymeic bareic Kazakcran oOnbiceiHbIH «bekeliopaa» aTThl
KoOallaHFaH MEMIIEKETTIK TaOWFH pPe3epBaTHIHBIH FHUIBIME HETi13IeMECiHIH HOTH-
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JKeJlepl KeNTipileTiH HaKTHl yko0achkl MbIcanbiHna Ka3zakcraH KopIiaraH OpTaHbI
Kopray Macesesnepine apHairad. ENiH 5KOHOMHKAaJIBIK JaMy KapKbIHBIHBIH apTybl
XKoHE TaOuFM pecypcTapAbl NalamaHyIblH YIFAIOBl JKaFAalbIHAAa ayMaKTbhIK
TaOUFaTTBl KOpPFAy KYHECiH OfaH opi KEeTUIAIpy Maceneci e3eKTi OONBIN OTHIp.
OcwiHbIH 0apnbiFrel Ka3akcTaHHBIH OHOJIOTHSIIBIK, OPTYPIIIITIH CaKTayIblH THIMIL
XKYHeci peTiHe epeKIle KOpralaThlH TAOUFU ayMaKTap JKENiCiH OflaH api JaMBITy
KaXETTUIIrH aHbIKTaiab1. KapacThIphIIbI OTEIPFAaH ayMaKThIH TAOUFH-PECYPCTHIK
oJIeyeTiHiH Oap->KOFbIH aHBIKTAY JKaF JaibIH KOHE OHBIH KOPBIK ayMarblH KeHEUTY1
HETi3[ey YINIH MaHbI3BIH aHbIKTay MakcareiHAa bartsic KasakcTan oOMBICBIHBIH
«bexkeitopaa» MeMIIEKeTTIK TaOMFU KOPBIFBIHBIH T'EOIKOXKYHENepiHe KeuleHl
Oaramay »xypri3inmi. bareic KazakcraH oOONBICHIHBIH TaOWFH pecypcTapbiHa
3epITeyaep OKYprisingi, onapAplH ayMakTapblHAa MOHUTOPHHI  ajaHIaphl
OPHAJIACTHIPBUIABI, TC€OIKOKYHENEPIIH ©3repy MAJpEKECiHIH KapTachl KoHE
Batpic Kazakcran oOnbichiHbIH «bekeiopaa» MEeMIIEKETTIK TaOUFH KOPBIFBIHBIH
kapracsl sxacangsl. Kapranay [AXK TeXHOJIOTHACBIHBIH A€pPEKTEPi apKbUIBI XKY3ere
achIpbUIIBL. AYMakThl KelleHai Oaramay JaHamadT epeKIIeNiKTepiH, TaOuru
PECYPCTHIK 9JIeyeTTi KoHe MIapyallbUIbIK MaianaHy HOTIKeCiHIe naiaa OonFan
XKeplli maliaananyablH ayMaKThIK KYPBUIBIMBIH €CKEePe OTHIPBII KYPTi3iiii.

Tyiiin ce3mep: Teodkokyiie, TaOWFM KemleHIep, SKOKYHeNiK Tocii, mana,
OHoTeoIIeHO31ap, 300IICHO3ap, KelIeH 1 Oaraay.
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AnnoTtauus. J{anHas paboTa MoOcBsIIeHa MpobieMaM OXpaHbl OKPYKaroleH
cpensl B KazaxcraHe Ha mpuMepe KOHKPETHO IIPOBEIACHHOTO IIPOEKTa, B
KOTOpOM TIPUBEJEHBI pE3ylbTaThl HAy4YHOTO MCCIEIOBAHNSA TPOEKTHPYEMOIO
rOCy/apCTBEHHOTO NMPUPOJHOTO pe3epBaTa «bokeiiopnay» 3amagHo-Kazaxcranckoi
obnactu. B ycinoBusX HapacTaromux TEMIIOB 5KOHOMUYECKOTO Pa3BUTHS CTPaHbI U
YCUJIEHUSI HCTIOTIB30BAHUS PHUPOAHBIX PECYPCOB aKTyaJIbHBIM CTAHOBUTCS BOIIPOC
JaJIbHENIIIETO COBEPIIEHCTBOBAHMSI CUCTEMBI TEPPUTOPUAIBHOM OXpaHbI IPUPOJIBL.
Bce »T10 ompemensier HEOOXOOMMOCTH [JANBHEHIIETO pPAa3BUTUS CETH 0CO00
OXpaHSAEMBIX MPUPOAHBIX TEPPUTOPHUI KaK JEHCTBEHHOM CHUCTEMBI COXpaHEHHs
Ouonormyeckoro pasHooOpasusi Kazaxcrana. B 1ensx BbIABICHHS HalU4us U
OTIpeNIeIeHNs] COCTOSTHUS MPUPOIHO-PECYPCHOTO MOTEHIIMAIa paccMaTpuBaeMoi
TEPPUTOPHH U €r0 3HAYUMOCTH 17151 000 CHOBaHHSI PACIIMPEHUS pe3epBaTa npoBOeHA
KOMIIJIEKCHAsl OLIEHKAa I€0dKOCHCTEM TOCyAapCTBEHHOIO MPHUPOJHOIO pe3epBara
«boxkeitopaa» 3anamHo-Kazaxcranckoit ob6mactu. IIpoBemeHbl uccienoBaHUs
MPUPOIHBIX pecypcoB 3amagHo-Kaszaxcranckoil o0macTu, Ha ydacTKax KOTOpPOH
3aJI0’KEHBI TUIOIMAAKH 111 MOHUTOPHHIA, COCTaBlIeHa KapTa CTENEHN MU3MEHEHUs
Te0IKOCHUCTEM U KapTa rocyJapCTBEHHOTO NMPHUPOIHOTO pe3epBara «bokeiopaa»
3anagno-Kazaxcranckoit obmnactu. KaprorpadgupoBaHue OCymIECTBISUIOCH C
ncnons3oBanueM naHHbBIX [MC-texHonoruil. KommnekcHast olieHka TeppHUTOpUU
BBHIMOJTHAJIACH C YYETOM JaHAMAQTHBIX OCOOEHHOCTEH, MPUPOTHO-PECYPCHOTO
MOTEHIMala M CIOXUBIIEHCS B pE3yabTaTe XO3SHCTBEHHOIO HCIOIb30BaHUSA
TEPPUTOPUATILHON CTPYKTYPHI 3€MJICTIONb30BaHMS.

KuroueBble ciioBa: reoskocucTemMa, MpUPOAHbIE KOMIUIEKCHI, IKOCHUCTEMHBIN
MOAXOM, CTENH, ONOTEOIICHO3bI, 3001IEHO3bI, KOMIUIEKCHAsI OLICHKA.

Introduction

The preservation of the biological diversity of ecological systems, unique natural
complexes, objects of the nature reserve fund, cultural and natural heritage of the
Republic of Kazakhstan is one of the important tasks of the state at the present stage
(Salikhov, et al, 2016).

The territory of Kazakhstan has a unique set of landscape complexes: from deserts
to highlands and ecosystems of the inland seas. In the context of the increasing pace
of economic development of the country and the increased use of natural resources,
the issue of further improvement of the system of territorial nature protection
becomes urgent. The same conditions determine the need for further development
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of the network of specially protected natural areas as an effective system for the
conservation of biological diversity in Kazakhstan.

A significant part of the natural steppe spaces on Earth is located in Kazakhstan,
which amount to over 120 million hectares. In turn, the steppe ecosystems of
Kazakhstan are places of distribution of the unique flora of the steppes, globally
endangered species of steppe fauna. The steppe ecosystems of Kazakhstan are
home to more than 2,000 species of flora, including approximately 30 endemic
species and unique floral compositions.

Steppes are the least protected type of ecosystems in Kazakhstan, and are
extremely underrepresented in the system of specially protected natural areas (PAS).

The study of steppe ecosystems, their sensitivity to the effects of anthropogenic
loads, and the development of a framework for increasing the area of steppe
ecosystems became the basis of the project “Conservation and Sustainable
management of steppe ecosystems”.

The current state of the Russian (republics of Kalmykia, Tyva, Altai and Buryatia)
and Chinese (autonomous regions of Inner Mongolia and Xinjiang) steppes is
considered in some works of researchers (Baktasheva, et al., 2010; Lavrentiev,
2014; Mitrofanov, 2013; Ayurzhanaev, et al., 2020; Garmaev, et al., 2020; Huhe,
2012.), where, they analyzed and described the current state of the steppes of Russia
and the autonomous regions of Inner Mongolia of the People’s Republic of China,
The main strategies for their preservation have also been identified.

Currently, the system of specially protected natural territories of the West
Kazakhstan region is represented by three state nature reserves of republican
significance and seven of regional significance, the total area of which is 188.7
thousand hectares or 1% of the total area of the region. At the same time, there are
no protected areas in the region with a strict protection regime and with the status
of a legal entity (Salikhov, et al., 2017a).

Research materials and methods

The purpose of the study is to study the current geoecological state and assess
the degree of change in modern geoecosystems of the Bokeiorda State Natural
Reserve in the West Kazakhstan region.

The organization of a reserve in the habitats of the Ural saiga population (S.
tatarica.) is especially relevant after the mass death of 12 thousand individuals
from pasteurellosis in May 2010, and more than 400 individuals in May 2011,
as a result, the number of the Ural population decreased from 39 thousand to 27
thousand individuals (Meldebekov, et al., 2014; Grishina, et al., 1991).

In Kazakhstan, the Committee of Forestry and Wildlife of the Ministry
of Agriculture of the Republic of Kazakhstan has adopted a program for the
development of scientific research on the conservation of biological diversity,
which provides for the creation of the state natural reserve ‘“Bokeyorda”. The
research was carried out within the framework of the project of the Government
of the Republic of Kazakhstan and the Global Environment Facility by the
United Nations Development Programme (UNDP) “Conservation and sustainable
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management of steppe ecosystems”, aimed at increasing steppe landscapes in the
system of specially protected natural territories of Kazakhstan.

The object and methods of research. The theoretical and methodological basis
of the research is based on general scientific methods: descriptive, geobotanical,
soil, floral, faunal, cartographic and ecosystem studies on the project area using
generally accepted methods.

The research methodology is based on a system of general principles and
approaches. General scientific: complex, holistic, systemic, ecological, geographical
(Shein, 2001; Salikhov, 2017b; Darbaeva, 2002; Methods for recording the main
hunting and rare species of animals in Kazakhstan, 2003; Guidelines for maintaining
the Chronicle of Nature in specially protected natural areas with the status of a
legal entity: approved, 2007; Salikhova, 2023; Salikhov, et al., 2023b; Lurie, 2002;
Salikhov, et al., 2022; Salikhov, 2017¢).

The object of the study is the natural resources of the West Kazakhstan region,
where monitoring sites are laid with topography data and GPS data on the sites. The
mapping was carried out using Earth remote sensing data and GIS technologies.

The monitoring sites were laid with their data applied to the topography and
GPS data on the sites were recorded. The habitats of key plant and animal species
have been mapped, and the impact of negative factors on biological diversity has
been assessed. The habitats of key plant and animal species have been mapped. The
impact of negative factors on biological diversity has been assessed.

The fundamental principle for the allocation of valuable sites in the design
of protected areas should be an ecosystem approach based on a comprehensive
assessment of the ecological state of the natural components of the project area, the
dominant biogeocenoses and zoocenoses of the natural environment of the steppes
using remote sensing data and GIS technology.

The application of the ecosystem approach concept as a methodological basis
in the allocation of steppe protected areas will allow for an assessment of the
qualitative potential of biodiversity based on the existing correlation between the
ecotope (habitat type), vegetation type and animal population.

The ecosystem approach makes it possible to assess both the ecological
potential of habitats and the potential of biota diversity in a component-wise way
(topography, soils, vegetation and associated animal population).

Results and discussion

The territory of the Bokeyorda State Natural Reserve (SNR) is located in
the west of the West Kazakhstan region within the territory of the Zhanibek,
Bokeyordinsky, Kaztalov districts of the West Kazakhstan region. The total area of
the studied region is 690.929 thousand hectares, or about 4.5% of the territory of
the region (Fig. 1). The territory is located in the northwestern part of the Caspian
lowland. By the nature of the relief, it represents an almost hollow-flat and slightly
undulating plain with a slight slope to the south. This plain is represented in places
by depressions, quarrels and ancient beds of temporary watercourses.

The hydrographic network is very poorly developed on the territory of the
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“Bokeyorda” SNR. In the east of the territory flows the Aschyozek River with several
tributaries, among which the largest are the right-bank tributaries Sherembetsai,
Tatkensai, Zhamansai, Astausalgan gulch, Bersharal River; left-bank tributaries
- Koldybaysai, Tereksai, flowing into the large lake Aralsor. Due to the frequent
alternation of soil formation conditions, the soils of the territory are characterized
by great diversity and mosaic, as well as complexity. However, within individual
parts of the territory of the “Bokeyorda” SNR, there is a pronounced predominance
of zonal soil types — ordinary chestnut, light chestnut and brown in the watershed
spaces (Andryushchenko, 1958).

Figure 1 — Map of the degree of change in modern geoecosystems of the state natural reserve
“Bokeyorda” of the West Kazakhstan region

We have identified 537 species of vascular plants belonging to 66 families and
265 genera in the flora of the territory of the “Bokeyorda” SNR (Table 1).

Table 1 — The degree of degradation of geoecosystems by various indicators

Ne Name of the landscape Bio- |Humus,| The nature | Degree of
Land. produc- % of the degradation
tivity development
1 | An accumulative plain with old arable former average
lands with a predominance of wormwood- 385 25 arable land
grass-grass communities on light chestnut ’ ’
loamy soils with fragments of saline
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2 | An accumulative plain with shrub-grass- pastures weak
type vegetation in combination with 49 )3
annual-solyanka communities on meadow- ’ ’
light chestnut soils and salt flats

3 | A marine plain with arable lands in the arable land strong
place of wormwood-cereal-type commu- 5 19
nities on light chestnut saline soils and salt ’ ’
marshes

4 | Litter with numerous wasteless sayas with staropa-hot average
old arable lands with a predominance of lands
turf-grain-lerkhov-sagebrush vegetation in 3,5 2,1
combination with solyanka-chernopolyn
communities on desert-steppe solonets

5 | An accumulative plain with arable land on arable land strong
the site of lerkhopolyn-zhitnyak and zhit-
nyak-tipchak communities on light chestnut | 2,1 1,7
underdeveloped soils with fragments of salt
deposits

6 | An accumulative plain with grass-grain- 5.0 39 fallow lands weak
granary communities on salt marshes ’ ’

7 | A plain with a predominance of arable land pasture strong
in place of succulent saline vegetation sur-
rounded by halophytic communities on un-| 2,3 1,8
derdeveloped light chestnut soils with salt
deposits

However, this amount does not completely exhaust the entire species composition
of the flora. 42.7% of species (537), 54.4% (265) genera and 56.4% (66) families of
the total flora of the West Kazakhstan region are represented on the territory of the
“Bokeyorda” SNR. The richest in species are 3 families: Compositae (Compositae),
represented by 95 (17.3%) species, cereals (Poaceae) — 54 (9.8%) species and haze
(Chenopodioideae) — 42 species (7.6%) (Darbaeva T.E., et al., 2003).

The territory of the “Bokeyorda” SNR is located in two natural zones: steppe (a
subzone of semi-shrubby-turf-and-slag desolate steppes on light chestnut soils) and
semi-desert (the northern subzone of sagebrush and perennial solanaceous semi-
deserts on brown soils). In the system of botanical and geographical zoning, the
project area is represented by the Eurasian steppe and Afro-Asian desert regions.
The steppe is represented by the most arid subzone — the Volga-Kazakhstan semi-
shrub-turf—cereal desert steppe, which includes the northern part of the territories,
and the desert is the least arid northwestern outskirts of the Caspian province of
the North Turanian settled desert, which includes most of the Caspian lowland
(Lavrenko, 1954). 7 types of vegetation are widely represented on the territory of
the “Bokeyorda” SNR: steppe, desert, forest, shrub, meadow, swamp, submerged
(Levina, 1964).

Animals of the steppe and desert zones are found on this territory of the
“Bokeyorda” SNR. Among the rodents: small ground squirrel (Spermophilus
pygmaeus P.), several species of hamsters (Cricetidae), jerboa (Dipodidae), gerbils
(Gerbillidae), voles (Microtidae), mice (Muridae). Among predatory mammals are
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wolf (Canis lupus L.), fox (Vulpes vulpes L.), korsak (Vulpes corsac L.), steppe
polecat (Mustela eversmanni Lesson), ermine (Mustela erminea L.), badger (Meles
meles L.), common weasel (Mustela nivalis L.), etc. Of the artiodactyls, saiga (S.
tatarica) and wild boar (Sus scrofa L.) are found. The background birds of the
territory are larks (Melanocorypha), swallows (Hirundinidae), flutter (Tetrax tetrax
L.), beauty crane (Anthropoides virgo L.), etc. Among the small birds of prey, the
common kestrel (Falco tinnunculus L.) and the kobchik (Falco vespertinus L.)
should be named, and among the large buzzards (Buteo buteo L.), the field harrier
(Circus cyaneus L.), the steppe eagle (Aquila nipalensis H.) is less often noted.
The world of aquatic and near-aquatic birds is rich in reservoirs. Of the reptiles in
the steppe, the multicolored lizard (Eremias arguta P.), the nimble lizard (Lacerta
agilis L.) And the steppe viper (Vipera ursinii B.) are common.

The territory of the “Bokeyorda” SNR has a complex composition of land users.
According to preliminary data of the RSE “Scientific and Production Center of
the Land Cadastre”, 74 land users are located on the territory, with a total area
of 78 796.2 hectares. Based on the need to preserve unique natural complexes,
taking into account the interests of the local population and the prospects for
agricultural development in this region, taking into account further socio-economic
development, it was proposed to include only the southern part of the territory,
including Lake Aralsor and the adjacent territory, in the reserve (Fig. 2).

Figure 2 — Map of the State Nature Reserve Bokeyorda of the West Kazakhstan region
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This is due to the fact that the northern and northeastern part of the territory
within the borders of Borsin and Zhaksybai rural districts of Zhanibek district and
Koshankol and Karaobinsky rural districts of Kaztalov district was previously
considered as a promising area for the development of meat farming.

The territory of the “Bokeyorda” SNR is the habitat of the Ural saiga population
(S. tatarica). Saiga (S. tatarica) The Azgir-Urda groups usually live here in the
spring and autumn period. They go to the territory of Atyrau region for the winter.
Its main habitat areas are the surroundings of Sora Khaki, the Aschyozek River,
Lake Aralsor; in some years it rises north to the villages of Kaztalovka and Borsy
(Gracheyv, et al., 2007).

The zones of the main habitat of the saiga (S. tatarica), including wintering,
flying and mass calving sites, currently occupy the vicinity of the northwestern part
of the Volga-Ural interfluve. Basically, these are territories that are less developed
by economic activity and remote from large settlements. Obviously, they are
preferable for saigas (S. tatarica) and forage.

So, in the Volga-Ural interfluve, most of the saigas (S. tatarica) are currently
concentrated in the Aralsor lake-salt marsh basin with the dominance of the
desert-salt marsh vegetation complex here, and the dominance of plants from the
families of compound flowers (Compositae), haze (Chenopodioideae), cruciferous
(Cruciferae) and rosaceae (Rosales) (Abaturov, 2005). This list includes not only
species preferred by other herbivorous mammals (Chenopodium album, Kochia
prostrata, Potentilla sp., Crinitaria tatarica, Polygonum patulum, etc.), but
also many weedy and poisonous plants (Lactuca serriola, L. tatarica, Artemisia
austriaca, Thlaspi arwense, etc.) not eaten by other ungulates (Lebedeva, 1960). A
wide range of forage grasses indicates the unpretentiousness of saigas.

Currently, there are places of mass calving of saigas (S. fatarica) in the Volga-
Ural interfluve, which are located somewhat to the north than before: to the east
and north of Lake Aralsor and even in the village of Borsy — the northwestern part
of the interfluve. The change in the area of mass calving that has been taking place
in recent years is undoubtedly due to an increase in the anthropogenic load on the
old calving sites. Thus, in the territories located to the south, there are agricultural
lands, the area of which is 12.785 million hectares, of which arable land is 769.8
thousand hectares (6.0%), hayfields - 1.010 million hectares (7.9%) and pastures
- 10.106 million hectares (79.0%). In the region of the planned reserve, the main
types of economic activities are sheep breeding, beef cattle breeding and horse
breeding. This factor had to be taken into account when developing this project.

Currently, there are places of mass calving of saigas (S. fatarica) in the Volga-
Ural interfluve, which are located somewhat to the north than before: to the east
and north of Lake Aralsor and even in the village of Borsy — the northwestern part
of the interfluve. The change in the area of mass calving that has been taking place
in recent years is undoubtedly due to an increase in the anthropogenic load on the
old calving sites. Thus, in the territories located to the south, there are agricultural
lands, the area of which is 12.785 million hectares, of which arable land is 769.8
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thousand hectares (6.0%), hayfields - 1.010 million hectares (7.9%) and pastures
- 10.106 million hectares (79.0%). In the region of the planned reserve, the main
types of economic activities are sheep breeding, beef cattle breeding and horse
breeding. This factor had to be taken into account when developing this project.

The akimats of the above-mentioned regions planned to provide large agricultural
formations with large areas of land for grazing. Considering this circumstance, an
option was recommended that provided for the creation of two types of protected
areas on the territory of the “Bokeyorda” SNR - a state natural reserve and a state
nature reserve (complex), the recommended boundaries of these protected areas
are shown on the map of the proposed boundaries of the Bokeyorda reserve (Fig.
2). The area of the reserve is 239,242 hectares, and its protective zone is 81,513
hectares.

It was necessary to take into account the recommendations on the conservation
of the biological diversity of the region and Kazakhstan on the territory of the
“Bokeyorda” SNR. Rare and endangered species of great economic, scientific and
aesthetic importance have been included in the Red Book of Kazakhstan. The book
aims to draw attention to the protection of specific representatives of flora and
fauna. The need to take special measures to preserve rare and endangered species
of animals and plants is one of the features of the current state of the environment
(Red Book of the Republic of Kazakhstan., 2010).

The study of plant communities showed that 104 species of forage plants were
registered in the flora of the territories of the “Bokeyorda” SNR (Table 1). There
are noted the presence of at least 4 unique and significant plant communities, which
represent a kind of original botanical and geographical phenomenon and perform
important environmental, water regulatory, water conservation, soil protection
and other roles. It is here that, as a result of widespread plowing, small reference
areas of pristine zonal steppe complexes have been fragmentally preserved - the
Sherembetsai tract, the Tegisshil complex steppe, the Aralsor steppe, the Karaobin
Tipchak steppe. The territory is also important for the conservation of habitats of
steppe animal species, according to the data of the Agency, 37 species of mammals,
71 species of birds, 7 species of reptiles are found here. Of this total number, 5
species are listed in the Red Book — the beautiful crane (4nthropoides virgo L.), the
flutter (7etrax tetrax), the owl (Bubo bubo L.), the golden eagle (Aquila chrysaetos
L.) and the steppe eagle (Aquila nipalensis H.).

Conclusions

The conducted studies have shown that the impact of external factors of
both natural and anthropogenic nature on representatives of wild fauna and flora
continues to increase due to the increasing economic development of the territory.
At present, it is necessary to take additional, more effective measures to preserve
species and their habitats.

Scientific research and measures to protect ecosystems:

- scientific work on the territory of the reserve should be aimed at studying
the dynamics of natural processes in order to assess, forecast the environmental
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situation, develop scientific foundations for nature conservation, preserve the
biodiversity of ecosystems, reproduction and rational use of natural resources;

- planning of scientific research work should be carried out taking into account
the most pressing environmental problems affecting ecosystems;

- measures aimed at preserving natural areas of the territory that are habitats of
rare, endemic and Red Book species of flora and fauna, as well as key species;

- measures aimed at eliminating or mitigating anthropogenic impact in order to
preserve and restore natural complexes;

- the main directions of socio-economic development of the West Kazakhstan
region indicate the need to develop the tourism industry, create zones of civilized
hunting and fishing, provide tourists and vacationers with the necessary services.
The implementation of the main directions of tourism development can contribute
to the restoration of the cultural traditions of the region, the preservation of natural,
historical and cultural monuments, etc. The state nature reserve “Bokeyorda” can
also play a positive role in the development of tourism in the region.

Therefore, the diverse natural landscapes and unique natural objects of the
reserve are ideal for organizing ecotourism, which has become popular recently.

Considering that at present in the West Kazakhstan region there are no specially
protected natural areas with a strict protection regime, the organization of a new
nature conservation institution will fully ensure not only the preservation and
restoration of the steppe biodiversity of the region, but will also improve the socio-
economic conditions, will contribute to the development of ecotourism. In many
ways, this will be due to the creation of a large state nature reserve “Bokeyorda”
and a comprehensive state nature reserve in the west of the West Kazakhstan region.

A source of research funding. The research was carried out within the framework
of a project of the Government of the Republic of Kazakhstan and the Global
Environmental Fund by the United Nations Development Program. Employees of
the L.N. Gumilyov Eurasian National University together with the company of the
branch of Ecoservice-S LLP, Astana city were contracted to carry out work on the
development of a natural science justification for the projected Bokeiorda State
Natural Reserve in the West Kazakhstan region.
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