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Species composition of vascular plants of Western Karatau gorges (Mangyshlak)

Analysis of flora and identification of important plant areas in Kazakhstan is an important task for the conser-
vation of biological diversity. On the territory of Mangistau region an important object for identification is the
vegetation of the Western Karatau ridge, where a large number of species grow, including species with con-
servation status. Analysis of species composition of vascular plants of 8 gorges (Samal, Akmysh, Kogez,
Botakan, Zhemsemsay, Karasay, Kendirli, Shybyksay) allowed to determine 60 species from 53 genera and
26 families in the summer flora. The dominant families are Asteraceae, Fabaceae, Brassicaceae, Poaceae,
Polygonaceae, Chenopodiaceae, Caryophyllaceae, Lamiaceae, and Rosaceae. By life forms, perennials and
small perennials dominate, by ecological groups — xerophytes and xeromesophytes. The similarity between
the floras of the gorges was established on the basis of Jaccard's coefficient, which varied from 0.26 to 0.58.
The minimum similarity was observed between Zhemsemsay and Shybyksay gorges, the maximum — be-
tween Samal and Kogez gorges. Growth of 7 species classified as rare and endangered plants of Mangistau
region, as well as 3 species listed in the Red Book of Kazakhstan was noted. On the basis of the performed
research recommendations were given for inclusion of the gorges of the Western Karatau Ridge in the list of
important plant areas.
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Introduction

Important plant areas (hereinafter IPAs) are natural areas of special importance for the conservation of
flora and vegetation diversity [1]. A set of criteria for designating IPTs takes into account floristic richness,
the number of rare and endemic species in need of protection, species listed in the Red Data Books, or spe-
cies of great importance for the evolution and conservation of the biosphere [2].

Active isolation of IPT has been noted in the territory of European and CIS countries. Thus, IPAs have
been described and isolated for the Murmansk and Kemerovo Regions, Altai-Sayan Range, in the Republic
of Tyva, Khakassia [3-5], and IPAs in the Republic of Belarus have been well surveyed [6]. The isolation of
IPAs for France and Germany has been carried out [7].

In Kazakhstan, these studies were conducted only for the territory of Almaty region [8]. Thus, 11 IPAs
were identified for Zhetysu Alatau (Kapchagai Gorge; Itzhon Plateau; Karatas tract; Arkharly Pass; Ushkara
tract; Lepsy River floodplain; Suleyman Creek; Seksenbai tract; Kyzkash Mountains; Arganaty Mountains;
Zhanabulak, turang grove), with high floristic, mycobiotic and phytocenotic diversity. Similar studies have
not been conducted in the rest of Kazakhstan.

Three main criteria are used to identify IPAs: 1) the presence of plant species listed as rare, endangered,
or in the Red Books of different levels; 2) overall species richness, as IPAs are intended to identify and con-
serve areas with exceptional diversity of higher or lower plants; and 3) the presence of endangered habitats.

In Mangystau region (Western Kazakhstan), the gorges of the Western Karatau Range are unique areas
with rich floristic diversity and a large number of rare species.
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To identify sites that can be recognized as IPA, we evaluated the species composition of vascular plants
in a number of gorges of the Western Karatau. The similarity of the flora was assessed using the Jaccard's
coefficient.

Experimental

Expedition research of the site was carried out by the traditional route-reconnaissance method with cov-
erage, if possible, of the most complete variety of biotopes (landscape-ecological conditions) and
phytocenoses peculiar to them.

The materials were collected in 2023-2024. The vegetation cover of the studied gorges was studied us-
ing the traditional method of geobotanical research — description of plant communities [9, 10]. In this case,
special attention was paid to the study of spatial distribution (structure) of vegetation and its relationship
with other landscape components (relief, soils, etc.), species diversity and assessment of vegetation condition

Identification of the collected herbarium material was carried out using fundamental summaries: “Flora
of Kazakhstan” [11], “lllustrated Identifier of Plants of Kazakhstan” [12]. The species composition is given
taking into account modern nomenclatural changes [13].

Populations were analyzed in 8 gorges of the West Katarau Ridge (Table 1).

Table 1
Field survey routes in the territory of the Western Karatau Ridge
Study sites Coordinates Height, m above sea

Longitude Latitude level
Akmysh Gorge 44°13'042" 51°58'346" 275
Samal Gorge 44°12'568" 51°59'370" 274
Kogez Gorge 44°17'178" 51°39'949" 253
Shybyksay Gorge 44°13'370" 51°58'46" 268
Jemsemsay Gorge 44°17'178" 51°39'949" 253
Karasay Gorge 44°12'341" 51°53'432" 367
Kendirli Gorge 44°13'138" 51°54'552" 376
Botakan Gorge 44°13"261" 51°54'144" 243

Results and Discussion

The Western Karatau Ridge is the highest massif of the Mangyshlak Mountains. Its altitude ranges from
380 to 480 meters above sea level. The highest point — Mount Beschoku — rises to 555 meters above sea
level. The ridge stretches for 45 km with a width of about 10 km. Its summit is a peneplenized uvalist-hilly
surface with ridges of dense rocks stretching parallel to each other and rising 5-10 m above the plain. Sepa-
rate cone-shaped peaks rise 50-100 m above the peneplain (Djipakhchi, Beschoku and other mountains).
Eastern Karatau has very steep slopes, in some places almost sheer. The slopes are strongly cut by deep ra-
vines [14].

Akmysh Gorge. The area of the site is 1300x70 (30) m (Fig.). Akmysh is a stream with a small grove
along its banks, fed by mountain springs, with a stream flowing through the center, which dries up in sum-
mer. The substrate is stony-rubble, sandy and clayey soils emerge at the foot of the ridge.

Samal Gorge. The area is 2500x100 meters. The site is a winding gorge, located on the slope of a ridge
500 m high, three kilometers from the Akmysh gorge. An abundant stream with fresh water flows along the
bottom of the gorge for about a kilometer. The soils are brown, clayey, and strongly stony.

Kogez Gorge. Area 2000x50-100 m. Slopes are gentle, with small cluster of Caragana grandiflora
(Bieb.) DC. bushes and wormwoods (Artemisia austriaca, Artemisia santolina). The habitat is occupied by
little disturbed communities of lowland vegetation. Shrub thickets are natural undisturbed communities due
to their inaccessibility. Total projective cover is 65-70 %.

Shybyksay Gorge. The area is 600x70 meters. The site is located in a mountain gorge with gentle
rocky slopes of the ridge. The gorge is a winding form with steep slopes on all sides. The height of the slopes
is not significant, up to 150 m, the slopes of the mountains are stony and rubbly, at the foot of the ridge
sandy and clay soils emerge. The total projective cover formed by the community is 60-65 %. Community
types are distributed in 3 tiers: woody (up to 350 cm high), formed by Crataegus ambigua; shrubby
(120-150 cm high), formed by bushes of Rhamnus sintenesii, less frequently Caragana grandiflora, young

8 BecTHuK KaparaHguHckoro yHuBepcuTeTa



Species composition of vascular plants...

plants of hawthorn of doubtful, at springs single specimens of Rubus caesius; and herbaceous (up to 70 cm
high). Due to inaccessibility and steepness of slopes, the plants are not used for livestock grazing.

Jemsemsay Gorge. The area is 800x100 m, the gorge is characterized by high slopes, cut through by
numerous branches with very steep, stony slopes with a large number of bedrock outcrops and screes. Total
projective cover is 50-60 %, hawthorn is the dominant species with abundance of sorghum,. There are 3 tiers
in the communities of the gorge: Woody (up to 500-550 c¢cm high), consisting of white willow (Salix alba)
and adult individuals of doubtful hawthorn (Crataegus ambigua) (according to Figure 10); shrubby (up to
160 cm high), formed of Convolvulus fruticosus, Atraphaxis herliata, Caragana grandiflora, Rhamnus
sintenisii; herbaceous (up to 60 cm high). This habitat is not used for livestock grazing.

Karasay Gorge. The area is 2000x30-50 m. The gorge is small in size — its length is about 2 km, its
width varies from 30 to 50 m, it is slightly winding. The height of the slopes is not significant, 20-25 m,
some of them are precipitous, and most of them are gentle. The slopes are clayey-stony, and in the lower part
there are rubbly scree slopes. There are no side branches or promontories in the gorge. A small stream with
drinking water flows along the bottom of the gorge. Due to its easy accessibility, the site is actively used for
watering and grazing of livestock, which explains a certain degree of degradation of vegetation cover (about
8-12 %).

Kendirli Gorge. The area is 5500x30-120 meters. The gorge is a deep, strongly winding gorge divided
into 2 parts. The height of the slopes is from 60 to 200 m, the northern exposure is gentle, stony-clay. The
slopes of the southern exposure are steep and precipitous, rubbly. A stream with fresh water flows along the
bottom of the gorge. The length of the gorge exceeds 5.5 km and its width varies from 30 to 120 meters.
There are 3 vertical tiers in the gorge communities: upper woody (250 to 350 cm in height), shrub
(120-220 cm in height) and herbaceous with a sub-tier of tall grasses (60-80 cm in height) and a sub-tier of
stunted grasses (10-30 cm in height). Due to the inaccessibility and steepness of the slopes, the gorge is not
used for livestock grazing. No degradation of vegetation cover is observed.

Botakan Gorge. The area is 1500x30-100 m. The height of slopes ranges from 50 to 150 m, eastern
exposure — gentle, stony-clay. The slopes of the western exposure are steep and precipitous, rubbly. The
gorge is up to 1.5 km long and 30 to 100 m wide. There are 3 tiers in the community: woody (up to
300-350 cm high), consisting of adult specimens of doubtful hawthorn; shrubby (up to 160 cm high), formed
by Rhamnus sintenisii, Atraphaxis herliata, rarely Caragana grandiflora, single specimens of Rubus caesius
at springs, young specimens of hawthorn; herbaceous (up to 60 cm high), composed of other components of
the community. Due to the inaccessibility and steepness of the slopes, the gorge is not used for livestock
grazing. No degradation of the vegetation cover is observed.

The cumulative analysis of taxonomic composition of communities in the gorges of the Western
Karatau showed that 60 species from 53 genera and 26 families (Table 2).

Table 2
Composition of plant communities in the Western Karatau gorges
Ne Gorge Number of species, |Presence of rare and endangered | Presence of species listed in
pieces species for Mangystau oblast, | the Red Book of Kazakh-
pieces stan, pieces
1 |Akmysh Gorge 60 2 2
2 |Samal Gorge 55 3 3
3 |Kogez Gorge 58 5 5
4 |Shybyksay Gorge 35 5 2
5 |Jemsemsay Gorge 53 7 2
6 |Karasay Gorge 51 4 2
7 |Kendirli Gorge 48 3 2
8 |Botakan Gorge 39 6 2

Most species belong to the families Asteraceae, Fabaceae, Brassicaceae, Poaceae, Polygonaceae,
Chenopodiaceae, Caryophyllaceae, Lamiaceae, and Rosaceae. Species from these nine leading families com-
prise 60.6 % of the total.

Of the rare, endangered and Red Book species, 10-21.3 % of those growing in the region were identi-
fied. Crataegus ambigua C.A. Mey., Crambe edentula Fisch., Artemisia gurganica (Krasch.) Filat., Rubus
caesius L., included in the catalogue of rare and endangered plant species of Mangistau [15], are found in all
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IPAs. Only in the Kogez gorge was the presence of the Red Book [16] species Salix alba L. and Armeniaca
vulgaris Lam. and Rhamnus sintenisii Rech., Capparis herbaceae Sp., Teucrium polium L., included in the
Red Book of Mangistau, revealed. Also, in the Kogez and Samal gorges, the Red Book species Malus
sieversii (Ledeb.) M. Roem.

Analysis of life forms showed that herbaceous perennials dominate in the surveyed populations,
47.3 %; herbaceous minor perennials are in second place, 23.6 %; trees and shrubs are in third place, 18.2 %
each, semi-shrubs, 5.5 %, semi-shrubs, 3.6 %, and shrubs 1.8 %.

Ecological analysis showed that a significant proportion of the flora of the studied IPAs consists of xe-
rophytes (21 species or 35 %) and xeromesophytes (9 species or 15 %), which is associated with the severe
aridity of the climate of Mangistau. The spectrum of ecological-phylogenetic groups confirmed the predomi-
nance of 501 desert and mountain-steppe species, which constitute the majority (53 %). A significant share
falls to desert-steppe species (36.7 %). Meadow-steppe species make up 8 % of the total flora. Water-coastal
species occupy 5.3 % of the total flora. 504 Weed species were identified, constituting 34.4 % of the total
flora composition of the territory's studied areas. This indicates high anthropogenic load and cattle grazing in
506 all studied IPAs.

In the research process to assess the similarity of floras of different IPAs, the Jaccard coefficient was
used, which is the ratio of the number of similar taxa for two communities to their sum for each list minus
the number of common species. As we can see from the materials in Figure, the Jaccard coefficient for the
Akmysh — Samal and Akmysh — Kogez, Akmysh — Karasay, Shybyksay — Zhemsemsay, Botakan —
Karasay, Kendyrly — Kogez sites is almost the same, with relatively low values of 0.27-0.29. And vice ver-
sa — Samal — Kogez increases almost twice to 0.56 (56 %).

Akmysh

Botakan Samal

—Samal
—Kogez

Shybyksay

Kendyrly {— Kogez ——Zhezsemsay
——Karasay

Kendyrly

Karasay Shybyksay Botakan

Zhezsemsay

Figure. Similarity between the floras of the Western Karatau gorges based on the Jaccard index

The similarity of flora between the remaining plots ranged from 0.31 to 0.52. The differences can be
explained by the presence of differences in soil conditions, anthropogenic load and moisture conditions.

It has been established that all areas are vulnerable due to a whole range of factors: location, intensive
use in agriculture, increased anthropogenic load, etc. The most effective way to preserve rare plants is to
maintain their natural populations. The allocation of the above areas to the category of critical botanical terri-
tories allows us to hope for the long- term existence of natural biocenoses without catastrophic changes. It is
also essential to consider these areas with a high concentration of rare significant species when planning pos-
sible recreational and economic activities. Given the vulnerability of all three areas, it is proposed to use ge-
ographic data as an alternative or supplement when choosing new IPAs or specially protected natural areas.
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Conclusion

Biodiversity analysis for the important plant areas — gorges of Westerm Karatau in the Mangistau re-
gion showed high species diversity and the presence of rare and endangered plant species, making these are-
as important for conservation and monitoring.

Based on the research results, allocating the 8 gorges, to the essential plant areas category are recom-
mended to ensure the long-term existence of natural biocenoses and the conservation of rare plant species.
This will allow for the establishment of a protection regime, the regulation of recreational load, and the limi-
tation of grazing, which are necessary measures to maintain ecosystem stability.
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K.A. Anamxanosa, H.W. Jlyiicenosa, A.b. JIlykmaHnoB

Bbarsic Kaparay (MaHFpIILIAK) IIATKAJIBIHAAFbI
TAMBIPJIbI 6CIMIIKTEPIiH TYPJIIK Kypambl

Kasakcranmarsl QiopaHsl Tangay JKOHE HETri3ri OOTaHHMKANBIK ayMaKTapbl aHBIKTay OWOJIOTHSIIBIK
OPTYPIIMIKTI caKTayAblH MaHBI3ABI Kemimi. Manrpictay oOmbICHHBIH bateic Kaparay »xoTachHIars!
ecimaikTep 6ein KepceTy YIIiH MaHbI3Abl O0BEKT OOJIBIN TaObLIaAbl, OHBIH ayMarbIHAa TaOUFAaTThl KOPFay
MapTedeci O6ap Typiepai Koca anFaHaa, KOITereH Typiep eceri. 8 miaTKangarbl TaMbIPIbl ©CIMIIKTEPAiH
TYpiik Kypamsid tangay (Caman, Axkmbinn, Keres, Borakan, XKemcemcait, Kapacaii, Kexuipii, IIIsi0bikcait)
JKa3FBI IIopa KypambIHaa 53 TyKpIMaac neH 26 TybsIcThIH 60 TypiH aHBIKTayFa MyMKiHAIK Oepai. Asteraceae,
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Fabaceae, Brassicaceae, Poaceae, Polygonaceae, Chenopodiaceae, Caryophyllaceae, Lamiaceae xone
Rosaceae cuskThl TypiepaiH GackIM TYKeIMaacTapbl aHBIKTAIABL TipHIimik (opMaiapblHAa KOIDKBUIABIK
JKOHE JKac KOIDKBUIIBIKTAap, al SKOJOTHSUIBIK TONTapAa KcepopHuTTep MeH KcepoMe3o(puTTep OachkiM.
HlatkanmapaelH  ¢uopackl  apachlHAarbl ykcacThlK 0,26-man 0,58-re  geiiin  aybITKpiFaH — JKakkap
koaddurmenTi Herizinme Oenrinenni. Ex a3 ykcacteik XKemcemcait meH 1LbIObIKCall maTKaImaphbl apackiHa,
el sxorapbicel Caman MeH Keres miatkanmaps! apackiHaa Oaiikanael. MaHFBICTay ©HIPIHIH CHPEK Ke3IeceTiH
JKOHE KOUBUIBIN Oapa KaTKaH eCIMIIKTEepiHe XaTKbI3BUFaH 7 TYpHiH, coHnai-ak KazakcranuslH Ke3bun
KiTaObIHA eHri3imreH 3 TypiHiH ecyi aram ertimmi. JKyprisinmren 3eprreynep Herizinme bateic Kaparay
JKOTACBHIHBIH IIAaTKAJaphIH Heri3ri OOTaHWKAJbIK aiMakTapAblH Ti3iMiHe eHTi3y OOWBIHIIA YCBHIHBICTAp
JKACAJIBL.

Kinm ce30ep: Heriri 60TaHUKAIBIK ayMaKTapsbl, Gopackl, eciMaikrepi, Typ Kypamsl, batsic Kaparay.

K.A. Anamxanosa, H.W. JlyiicenoBa, A.b. JlykmanoB

Bunosoii coctaB coCyaMCTBIX pacTeHH
ymenauii 3anaanoro Kaparay (MaHrpluiax)

Amnanmu3 (GIopsl U BBIACTEHUE KIIOUEBBIX OOTAaHHYECKUX TEPPUTOpH B Ka3axcraHe sBIseTCS BaXXHOH 3a1a-
Yyell Uil COXpaHeHUs] OMOJIOrHYeckoro pasHooOpasms. Ha teppuropnm MaHrucrayckoil 001acTH BaXKHBIM
00BEKTOM JUTS BBIJEIICHUS SIBISIETCS PACTUTENILHOCTD Xpedra 3amannslii Kaparay, Ha TeppUTOPHE KOTOPOTO
npouspactaeTt OOJBIIOE YHCIIO BUIOB, BKIIOYAst BUIBI C IPUPOJOOXPAHHBIM CTaTyCOM. AHAJIM3 BUIOBOTO CO-
cTaBa cocyaucThix pacteHuid 8 ymenuit (Caman, Akmeim, Kores, borakan, Xemcemcaii, Kapacaii, Kenaup-
mm, 11IbI0BIKCalf) MO3BOMMII ONpPEAETUTs B cocTaBe JieTHeH ¢uopel 60 BUOOB U3 53 pomoB u 26 ceMEUcCTB.
JloMHHHPYIOIIMME ceMeiicTBaMu orpezenieHsl Asteraceae, Fabaceae, Brassicaceae, Poaceae, Polygonaceae,
Chenopodiaceae, Caryophyllaceae, Lamiaceae u Rosaceae. ITo xH3HEHHBIM (HOPMaM JOMHHHPYIOT MHOTO-
JICTHUKH M MAJOJICTHUKH, 10 JKOJOTHYECKUM TpyHIaM — KCepOopHUTHl M KCEPOME30(HUTHL. YCTaHOBIECHO
CXOJICTBO MEX Ty (hIopaMu YIIeTUil Ha OCHOBaHUH Kod(duumenTa YKakkapa, KOTopbli uamensuics ot 0,26 mo
0,58. MuHHMabHOE CXOJICTBO OTMEUEHO MEeXIy yienbsMu JKemcemcail u 1lIpIObIkcall, MakcHManbHOE —
Mexay yienssamu Caman u Kores. OTMedeHo npouspacTaHue 7 BUIOB, OTHECEHHBIX K PEIKUM U HCYE3ar0-
UM pacTeHusM Marucrayckoit o6iacTy, a Takke 3 BUIOB, 3aHeceHHBIX B KpacHyro kaury Kazaxcrana. Ha
OCHOBAaHUHM BBINOJHEHHBIX HCCIIEA0BAHUHN JaHBI PEKOMEHJAINH IJIsI BKIIOYEHHs YIIenuid xpedTa 3amamHslit
Kapatay B nepedeHs KIIFOUEBEIX OOTAHHIECKUX TEPPUTOPHIA.

Kniouesvie cnosa: kimrodeBble O0TaHUIECKHE TEPPUTOPHH, (IIOpa, PaCTUTENEHOCTh, BUIOBON COCTaB, 3amaj-
Helii Kaparay.
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