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Identification of important plant areas
in the Mountainous Eastern Karatau (Mangystau)

The identification of Important Plant Areas (IPAs), which are of particular significance for the conservation
of biological diversity, is one of the international programs implemented under the Convention on'Biological
Diversity. The aim of this study was to identify IPAs in the Eastern Karatau Mountains. Field research was
conducted using the traditional route reconnaissance method, covering the most diverse biotopes‘(landscape
and ecological conditions) and their characteristic phytocoenoses. The vegetation cover.of the identified areas
was studied using standard geobotanical methods, including the description of plant communities, as well as
the assessment of species diversity and vegetation condition. The flora of thesMangystau Region is character-
ized by a relatively low level of species diversity, and the vegetation cover is typicalefdesert regions. Based
on criteria A-C, eight IPAs were identified: Kurkeruek, Kirezhyk Zheke, Eskildi Aday, Shili, Kaskyr Sai,
Kaskyr Sai 2, Bakshy, and Agashty. The locations of ten species witillUCN- conservation statuses 2(U), 3(R),
and 4(I) were recorded: Armeniaca vulgaris, Tulipa sogdiana, Capparissherbacea, Crambe edentula, Ephed-
ra aurantiaca, Onosma staminea, Rhamnus sintenisii, Rubus/caesius, Verbascum blattaria, and Crataegus
ambigua. For each Important Plant Area, a passport was compiled, threats to vegetation were identified, and
recommendations for biodiversity conservation were developed.

Keywords: flora, Eastern Karatau Mountains, rare, endangered species, endemics, Red Book of Kazakhstan,
important plant areas

Introduction

Import Plant Areas (IPAs) are ansinternationally recognized expert approach developed in the UK by
Plantlife [1]. It aims to identify and‘conserve the richest areas in terms of plant life, possibly within existing
protected areas. The designationf IPAs is necessary in order to combine efforts to conserve important wild
plant populations in these areas and is an important complement to the Key Biodiversity Areas designated in
a broader context [2].

The identification, and .designation of IPAs is based on three criteria, which take into account floristic
richness, the number of rare‘and‘endemic species in need of protection, species listed in the Red Data Books,
or species whose currentsstatus is of great importance for the evolution and preservation of life-supporting
biosphere systems;.as well as the presence of rare and threatened plant communities (habitats) [3-5].

The Mangystaurregion is an important industrial region with a significant range of environmental prob-
lemsyfas well asipoorly studied areas in terms of assessing their condition and the presence of protected plant
species. Thisiproblem is particularly acute in light of global climate change and the increasing anthropogenic
pressure on natural areas [6-8]. The Mountainous Eastern Karatau region in Mangyshlak is one such poorly
studied area.

The choice of the research area was determined by its relatively good floristic study, the availability of
a large array of herbarium collections over a period of more than 50 years, the significant species diversity of
the natural flora, and the presence of a number of endangered, rare, and endemic species in the area, the
preservation of which is of not only national but also important international significance.

The aim of this study is to identify important plant areas for the Eastern Karatau Mountains.
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Experimental

Surveys were conducted using route reconnaissance methods, covering different seasons of the 2024
growing season. The coordinates of plant species locations were determined using a GPS navigator. The geo
referencing of historical herbarium sample collection points was carried out using Google Earth.

The following criteria were used to identify key botanical areas:

Criterion A. The site contains important populations of one or more plant species that are of high value
on a global or European scale. There are four categories under criterion A.

A(i) — plant species recognized as being threatened with global extinction. This includes plants from
the International Union for Conservation of Nature (IUCN) Red List.

A(ii) — plant species recognized as being threatened with extinction in Europe.

A(iii) — endangered endemic species not included in A(i) or A(ii). According to the guidelines for iden-
tifying KBTS, this category includes areas with national endemic species whose range does net.extend be-
yond the borders of Kazakhstan and which are listed in the national Red Book.

A(iv) — endangered sub-endemic species with a narrow range, not included in A(i) onA(ii)and distrib-
uted in neighboring countries.

A(v) — species that are rare, endangered, and in need of protection within Kazakhstan and the
Mangystau region.

Criterion B — the site is distinguished by its floristic richness or richness in‘plant species of special sig-
nificance.

Criterion C — represents a unique or rare type of ecosystem, the presence.of threatened habitats.

The main criterion is designated as A, as it includes Red Book species, the protection of which is speci-
fied by the legislation of the Republic of Kazakhstan.

The list of IPA trigger species and their distribution was compiledusing data from field expeditions and
herbarium collections stored in the herbarium of the Mangyshlak Botanical Garden (MANG), the Institute of
Botany and Phytointroduction (AA), the Herbarium of the (Botanical Institute of the Russian Academy of
Sciences in St. Petersburg (LE), and the Herbarium of:Moscow State University (MW). The collected her-
barium material was identified using fundamental summaries:, Flora of Kazakhstan [9], Illustrated Plant
Guide of Kazakhstan [10], and the Plant Guide of the Mangystau Region [11]. The nomenclature of each
taxon was carried out in accordance with POWO source [12]. The conservation status of each species was
determined in accordance with the Red Book of Kazakhstan [13] and the regional Mangystau Red Book [14].

Results and Discussion

The Eastern Karatau Range is the-highestimassif of the Mangyshlak Mountains [15]. Its elevation rang-
es from 380 to 480 m above sea leyel. The highest point is Mount Beschoku, rising 555 m above sea level.
The ridge stretches for 45 kmyand“is about 10 km wide. Its summit is a peneplanated, hilly surface with
ridges of dense rock, stretching parallelto each other and rising 5-10 m above the plain. Individual cone-
shaped peaks rise 50—100 m"above the'peneplain (the Dzhipakhchi, Beschoku, and other mountains). Eastern
Karatau has very steep slopes, almost vertical in places. The slopes are deeply cut by deep ravines. The
northern and southern/macroslopes of the ridge are very steep, rocky and gravelly, with outcrops of bedrock,
cut by numerous canyon-like gorges, deep ravines, and gullies. The lithological composition of the rocks that
make up EasterniKaratau is very diverse. It is represented by various sandstones, siltstones, and shales, with
one or another type of rock predominating.

There are 9 rare species in Eastern Karatau, whose numbers are declining, of which 3 species are
included Jin.the “Red Book of Kazakhstan [13], and 6 are included in the Red Book of the Mangystau
Region{14] (Tab.).

Table

Vascular plant species of Eastern Karatau included in the Red Data Books

Status
Species No. IPAs (?gcﬁggﬂg Population status Note
Red List)
Armeniaca vulgaris Lam. 8 3(R) diirlfnsiﬁgcéismvggrs Listed in the Red Book of Kazakhstan
Capparis herbaceae Sp. 8 2 (V) Rare species I;:gt?gnm the Red Book of Mangystau
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Continuation of Table

Status
. (according .
Species No. IPAs to IUCN Population status Note
Red List)

. . Listed in the Red Book of Mangystau
Crambe edentula Fisch. 7,8 2 (V) Rare species Region and Kazakhstan
Ephedra aurantiaca . . Listed in the Red Book of Mangystau
Takht. et Pachom. ! 400 Uncertain species Region
Onosma staminea Ledeb. 8 2 (L) Rare species :ilsu.ad in the Red Book of Mangystau

egion

Rhamnus sintenisii Rech. 1-8 4D Uncertain species
Rubus caesius L. 6-8 4(D) Undetermined species
Verbascum blattaria L. 8 2 (V) Rare species
Tulipa sogdiana Bunge 8 5 (co) Rare species

Survey of the territory showed an extreme degree of vegetation
identify 8 IPAs: 1). Kurkeruek; 2). Kirezhyk zheke; 3). Eskiui i;
Kaskyr sai 2; 7). Bakshy; 8). Agashty (Fig. 1).

Figure 1. Locations of important plant areas in the Eastern Karatau Mountains

Tl .' portant plant area Kurkeruek (N 44°04200"; E 052°36'365", altitude — 156-361 m above sea
level) is located in the foothills of the Mountainous Eastern Karatau Range. The relief is low-mountainous,
with very steep slopes, almost vertical in places. The slopes are deeply cut by ravines. The water regime is
automorphic, characterized by seasonal atmospheric moisture in the area, dry gorges, and no water. They
consist of gray-brown soil cover.

The floral diversity offered by IPA Kurkeruek consists of 49 species of vascular plants. The vegetation
cover includes species listed in the Red Book of Mangystau Region, Rhamnus sintenesii and Ephedra
aurantiaca, whose presence meets criterion A(iii).

The territory is partially used for grazing. The main part of the vegetation cover of the territory is as-
sessed as background with patches of slight disturbance. The low density of settlements contributes to the
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preservation of beautiful flowering ornamental and medicinal species. Types of anthropogenic impacts are
grazing and roads. The degree of anthropogenic impact ranges from low to moderate. Part of the site (dry
slopes with rock outcrops) requires a complete ban on grazing.

Important plant area Kirezhyk Zheke Gorge (N 44°04'200"; E 052°36'365", altitude — 304-320 m
above sea level). The proposed Kirezhyk Zheke IPA is located in the foothills of the Eastern Karatau
Mountains, on a salt marsh depression in the foothill plain. The water regime is automorphic, characterized
by atmospheric moisture, semi-hydromorphic, characterized by the influence of closely occurring
groundwater, and hydromorphic, caused by the influence of surface water from springs. The soil profile is
characterized by a poor humus horizon and a slightly lumpy structure.

According to criterion A(iv), two Red Book species have been identified: Rhamnus sintenesii and
Verbascum blattaria, which are listed in the regional Red Book [14]. According to criterion B, the site is
characterized by a fairly complete range of flora typical of sub-mountain medium deserts. Thirty-seven spe-
cies of vascular plants have been identified here. According to criterion C, grazing livestock pases a threat to
the preservation of the vegetation of the proposed IPA.

The important plant area Eskildi Adai (N 44°00'332"; E 052°42'590", elevation 135-164 m-above sea
level). The IPA is located on the foothill plain of the southwestern slope of the Mountainous;Eastern Karatau
ridge. The relief is rocky and heavily dissected. The water regime is automorphic, characterized by
atmospheric moisture. The gently undulating foothill plain is characterized by the spread“of gray-brown de-
sert soils.

The proposed IPA Eskildi is botanically interesting as an example lof a foothill plain with complex
vegetation cover. The floristic diversity of the proposed site is demonstrated by a list of 47 species of
vascular plants. There is also a species listed in the catalog ofyrare and endangered plant species of
Mangystau — Rhamnus sintenesii, which meets criterion A(iii). Criterion:B — the high floristic diversity of
IPA is demonstrated by 42 plant species. Criterion C — threats tonthe habitat of plants in the proposed
Eskildi IPA include grazing, plant collection, and steppe fires.

Overall, the condition of the vegetation cover is satisfactory. The remoteness from populated areas en-
sures the preservation of the flora. It is recommended that'this area be given the status of a specially protect-
ed area as a botanical reserve.

The important plants area Shili Gorge (N 44°28'40"; E 052°38'450", altitude — 212 m above sea level).
The site is located in the Kus Konbas area of Eastern Karatau. There is a mineral water spring within the site.
The site is characterized by specific conditions that allow for a unique combination of communities from
different ecological and geographical groupss(desert and mountain-desert) in the local area. The value of the
site also lies in the presence of the Red Book species Rhamnus sintenesii, which meets criterion A(iii). Crite-
rion C — The originality of the site lies injits fairly diverse species composition. The proposed IPA may be
subject to anthropogenic influences ‘associated with mineral extraction and intensive grazing of domestic
livestock.

The important plant areadKasqyr Sai (N 44°02'325"; E 052°37'291", elevation — 258 m above sea lev-
el). The area is occupied by rocky lowlands with short, rugged foothill valleys of dry ravines covered with
stones and scree. The soils of plant communities are rocky. The vegetation consists mainly of petrophytic
communities, reflecting various stages of overgrowth of rocky mountain rocks in the process of their weath-
ering.

Theybotanical value of the site lies in its significant species diversity — 53 species — and the presence
of the rare species’lRhamnus sintenesii and Verbascum blattaria, which are listed in the catalog of rare and
endangered plant species of Mangystau [14]. Criterion A (iii) — rare species: Rhamnus sintenesii and
Verbascum blattaria. Criterion B — Great diversity of habitats and floristic richness. Criterion C — Groups
of petrophytes on rocks and scree slopes are rare in the desert zone as a whole.

Overall, the condition of existing plant communities, rare species, and their habitats can be assessed as
stable, with livestock grazing posing a threat.

The important plant area Kaskyr sai 2 (N 44°02'378"; E 052°36'101", elevation — 229 m above sea
level). The site has a fragmented relief, with large rocky cliffs on all sides, stretching for about 1.2 km with a
width of 30-60 m. The entrance to the gorge is not wide, 25-30 m, and narrows even more towards the bot-
tom to 15-20 m. The communities proposed for designation occupy the rocky and stony slopes, the lower
part and the bottom of the gorge. The substrate is stony, gray-brown and clayey at the foot.

The site represents typical mountain desert vegetation characteristic of the middle and lower parts of the
gorges of the Eastern Karatau Mountains. The vegetation cover is slightly disturbed, and the floristic
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diversity of the communities is fairly well represented. Criterion A (iii) — the presence of rare species listed
in the Red Book of Kazakhstan: Rubus caesius, Rhamnus sintenesii, included in the catalog of rare and
endangered plant species of Mangistau. Criterion B — high overall species diversity of plants (43 taxa)
characteristic of mountainous desert areas represented in this key area. The condition of the vegetation cover
in the area described is good but unstable.

The important plant area Bakshy (N 44°03229"; E 051°30'064", elevation — 290 m above sea level) is
located at the entrance to the gorge. It features a private garden, an artificial apricot plantation, and a
reservoir. The gorge has a dissected relief, with large rocky slopes on all sides, stretching for about 3 km
with a width of 40-80 m. The entrance to the gorge is wide, but after 25 m it narrows to 20 m. The commu-
nities proposed for designation occupy the slopes, lower part, and bottom of the gorge. The substrate is large
and rocky, with gray-brown soil.

Criterion A (iii) — presence of Red Book species — Crambe edentula, Rhamnus sintenisii (Fig. 2),
Armeniaca vulgaris, Artemisia gurganica, Rubus caesius, Teucrium polium. Criterion B, is high floristic di-
versity of IPA, including 58 species of higher plants. Criterion C — the habitat is occupied by slightly dis-
turbed communities of low-mountain vegetation.

Figure 2. Teucfium polium (A) and Rhamnus sintenesii (B)

The status of rare species is stable. They are threatened by recreational pressure, mudslides, and live-
stock grazing. The degree of transformation is estimated at 20—25 %. The area needs restrictions on livestock
grazing.

The important plant area Agashty (N 44°03'318"; E 051°30'416", altitude — 288 m above sea level).
The site is rocky and stony, with steep, rocky slopes on all sides, stretching for about 1.2 km and 20—40 m
wide. The entrance t0 the gerge is not wide, 25-30 m, and narrows even more towards the bottom to
15-20 m. The communities.proposed for designation occupy the rocky and stony slopes, the lower part and
the bottom of the'gorges The substrate is stony, gray-brown and clayey at the foot.

The sitexrepresents typical mountain desert vegetation characteristic of the middle and lower parts of the
gorges of\ the Eastern Karatau Mountains. The vegetation cover is slightly disturbed, and the floristic
diversity0f the communities is fairly well represented, including 80 species of vascular plants. Criterion A
(iii) 1srepresented by species listed in the Red Book of Kazakhstan and the catalog of rare and endangered
plant speeies of the Mangystau region: Armeniaca vulgaris, Verbascum blattaria, Salix alba, Rubus caesius,
Rhamnus sintenesii, Crambe edentula, Tulipa sogdiana, and Onosma staminea (Fig. 3). Criterion B is the
overall high species diversity of plants, characteristic of mountain desert areas, represented in this IPA. The
area is subject to anthropogenic impact and livestock grazing.
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S

Figure 3. Rubus caesius (A) and Tulipa sogdiana (B)

Conclusion

Thus, as a result of studies of the flora of the Mountainous Eastern Karatau of the Mangystau region,
eight IPAs were identified that meet the international criteria for IPA: Kurkeruek; Kirezhyk zheke; Eskildi
adai; Shili Gorge; Kaskyr Say; Kaskyr Say 2; Bakshy and Agashty. The communities were described and the
species composition of the communities in these areas was determined.

The locations of 10 species with IUCN status 2(U), 3(R), 4(I) have been identified: Armeniaca vulgaris,
Capparis herbaceae, Crambe edentula, Ephedra aurantiacaFulipa sogdiana, Onosma staminea, Rhamnus
sintenisii, Rubus caesius, Verbascum blattaria. A passportdias been, created for each key botanical territory,
factors threatening the condition of vegetation have beemidentified, and proposals for biodiversity conserva-
tion have been made.
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Tayasl Hsirbic Kapatayabin (MaHnFbICcTAy) Heri3ri
00TaHUKAJBIK ayMaKTapbIH 06,1y

Bronorusmelk - alyaHTYpIIUTIKTI  cakTay VIOiH), epeKIie MAaHbB3BI 0ap aymakrapIbl (CHpEK OCIMIIKTep
KEe3/I€CeTIH Heri3ri OOTaHWKAaIBIK ayMaKTapAbl KOca ajfaHjd) aHbIKTay — OHOJNOTHSIIBIK alyaHTYPIIUTIK
JKOHIH/IETT KOHBEHIHS MICHOEPIHIE JKY3€Te achIphUIAThIH XaJdbIKapalblK OaraapiamMaiapAbH Oipi. 3epTTeyain
makcatel — lIbiFeic Kaparay Taysnbl eHipiHIH Heri3Fi OOTaHMKAJBIK ayMaKTapblH aiiKbIHIAy. 3epTrey
JKCIIEMIMSUIApBl  MapIIPYTTBIK ~ PEKOTHOCLMpIEY OMICIMEH OKYprisimim, amyan Typni OuotonTap
(manamad THIK-3KOJIOTHSIIBIK JKaFjaiyiap) MeH oapra ToH (uToneHo3aapap! KaMThlasl. Herisri 00TaHuKaJIbIK
ayMaKTap/blH OCIMIIK JXaMBUIFBICHIH 3€PETSY. ISCTYpJi reoOOTaHMKAIBIK OIiCTEpMEH JKYPTi3inii, OFaH
OCIMIIK KaybIMAACTBHIKTAPBIH CHIATTay, TYP alyaHIBIFBIMEH OCIMIIKTEpIiH jKaFqalibiHa Oara Oepy Kipai.
MasnrsicTay OOJBICHIHBIH, (IOPACH TYPIHIK alyaHIBIKTHIH TOMEHIITIMEH epeKIIeNieHe i, al OHBIH OCIMIIK
JKaMBUTFBICH IOl aiiMakrapra ToH. A-C KpuTepHiiiepiH KonmgaHa oTeIpei, Kypkepyek, Kipexik JKeke,
Eckinmi Amaii, 1lini, Kackeipcai1, Kackpipcait 2, bakmisl skoHe AFamITHl CHAKTHI 8§ HETi3Ti OOTaHUKAIBIK
aymak aHbIKTanabl. AVICOIT Goiismnia moprebeci Gap 10 Typain Mekenmepi Tipkenmi, onap: Armeniaca
vulgaris, Tulipa sogdiand, Capparis herbaceae, Crambe edentula, Ephedra aurantiaca, Onosma staminea,
Rhamnus sintenisii,"Rubus caesius, Verbascum blattaria, Crataegus ambigua. Op6ip Herizri G0TaHHKAIBIK
ayMakka' macnopT >Kacalibl, ©CIMIIK >KaMbUIFBICBIHA Kayil TOHIIpeTiH (axkToprnap ailKpIHAANIbI JKOHE
OnoaryaHTYPIiNiKTi,caKTay OOIbIHIIA YCBIHBICTAp Oepini.

Kinm ce3dep: ¢mopa, llsirsic Kaparay Tayinsl eHipi, CHpeK, >KOHBUIBIT Oapa >KaTKaH TypJiep, SHIEMHKTED,
Kazakcrannsig, KeI3p01 KiTaObl, HET13T1 O0TaHUKAIBIK ayMaKTap

XK. Anamxanosa, C.K. Myxty6aeBa, H. JlyiicenoBa, A. JIlykmaHoB

Beienienne kir04YeBbIX 00TAHMYECKUX TEPPHUTOPHIA
I'opnoro Bocrounoro Kaparay (Manrucray)

BhIsSBJICHHE TEPPUTOPHIA, UMEIOMIUX 0CO00C 3HAUYCHHE I COXPAHEHHsS OHOJIOTHYECKOrO pPa3sHO0Opasus
(BKJTIOUast KITI0YEBbIe OOTAHUUECKHE TEPPUTOPHHU C PEAKMMH PACTEHHUSIMH), SIBISIETCS] OJTHOI M3 MEXyHapOI-
HBIX [IPOTPaMM, pealn3yeMbiX B pamMkax KoHBeHIMH 0 OHOJI0THYeCKOM pa3HoobOpasun. L{enbio HACTOSIIIEro
HCCIIEIOBaHMS SIBISUIOCH BBIJEJICHUE KIIFOUeBbIX OoTaHmueckux Teppuropuii [oproro Bocrounoro Kaparay.
DKCIETUIIMOHHBIC UCCICOBAHUA OOBEKTOB MPOU3BOJMINCH TPAJUIUOHHBIM METOIOM MapIIpyTHOW PEKOT-
HOCIIPOBKH C OXBAaToOM HamOoyiee pa3sHOOOpa3HBIX OHOTONOB (JIAHIMIA(THO-IKOJIOTHUYECKHX YCIOBHUI) H
CBOMCTBEHHBIX UM (DUTOLIEHO30B. M3ydeHue pacTUTENbHOIO TIOKPOBa KIIFOUEBBIX OOTAHUYECKHX TEPPUTOPHIA
OCYIIECTBISUIOCH TPAJANIMOHHBIM METOIOM Ie000TaHHYECKUX UCCIICAOBAHMM, BKIIOYAIOIIMM OMHMCAHUE pac-
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Identification of important...

TUTETBHBIX COOOINECTB, a TAKKE OLEHKY BHAOBOTO Pa3HOOOpasHs M COCTOSHHS pacTuTenabHocTH. Prnopa
Manrucrayckoi 001acTH OTIHMYAETCS HEBHICOKHMM YPOBHEM BHIOBOTO pa3HOOOpa3us, paCTUTEIbHBIN TOKPOB
3TOTO PErHMOHA THUIHWYEH /IS MYCTHIHHBIX pernoHoB. [Ipu ucnonszoBanun kputepreB A-C ObUIO BBIAEIEHO §
KITI049eBBIX OoTaHmdeckux teppuropuid: Kypkepyek, Kipexik JKeke, Eckinni Anaif, Hlwmi, Kacksipcaii, Kac-
KbIpcail 2, bakmibl 1 Aramtel. Beisieinensl mectoHaxoxaenns 10 BumoB, nMeromux craryc mo MCOIT 2(U),
3(R), 4(): Armeniaca vulgaris, Tullipa sogdiana, Capparis herbaceae, Crambe edentula, Ephedra
aurantiaca, Onosma staminea, Rhamnus sintenisii, Rubus caesius, Verbascum blattaria, Crataegus ambigua.
Jug  xaxnol Kimo4yeBodl OOTaHMYECKOM TEpPUTOPHUHM COCTAaBICH MACIOPT, OIpeAeNeHbl  (aKTOpHI,
YIPOXKAIOIINE COCTOSHUIO PACTHTENBHOCTH, U CPOPMYIMPOBAHBI MPEATIOKEHHUS 110 COXPAHEHUIO OHMOPa3HO-
o0pazusi.

Kniouesvie cnosa: dhinopa, ropusiii Bocrounslii Kaparay, penkue, ucuesaromue BUabl, SHAEMHKH, KpacHas
kuura Kasaxcrana, KiodeBble 00TaHIIECKHE TePPUTOPUH
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