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FEATURES OF THE DISTRIBUTION
OF ALTITUDINAL-BELT VEGETATION
OF THE UZYNKARA (KETPEN) RIDGE

The article shows the results of the Uzynkara (Ketpen) range vegetation studies during route and
semi-stationary studies. The article presents the analysis of the Uzynkara ridge vegetation on specific
profiles and summarizes all available data on the patterns of altitudinal zonality of vegetation. The flora
of the territory we studied is comparatively rich and includes 1890 species of higher vascular plants
belonging to 120 families and 596 genera. About 67.8% of the entire flora are perennial herbaceous
hemicryptophytes. A very large proportion (more than 21%) are summer-green biennials (annuals and
biennials) — therophytes, i.e. plants with an accelerated development cycle. This feature — the abun-
dance of annuals and biennials and the presence of a large number of ephemerals and ephemeroids — is
characteristic of the mountain flora of the entire Middle Asia. In this territory, we have identified the
following altitudinal zonality zones, each with its own specific type of plant communities. The mac-
rorelief of the Uzynkara ridge is represented by the mountainous part and the foothills. The belt zone
includes the highlands — alpine and subalpine belt, middle mountains, foothill-steppe low mountains,
foothill semi-desert and desert. Plant communities in the alpine and subalpine belts consist of cryophilic
low-grass kobresia meadows and cryophilic cushion-shaped semi-shrubs; the middle belt consists of
coniferous-forest-meadow forbs and lithophilic vegetation of rocks and screes; the lower belt is repre-
sented by deciduous-forest-shrub and steppe vegetation; the desert belt consists of xerophilic shrubs and
semi-shrubs.

Key words: groups of plant communities, altitudinal zones, Uzynkara-Ketpen.
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¥3biHkapa (KeTneH) »oTacblHbIH,
OMIKTIK OCIMAIKTEpiHIH TapaAy epeKiueAikTepi

Makanaaa ¥3blHKapa >KoTacbIHbIH ©CIMAIK KaMbIAFbICbIH TPACCAABIK, )KOHE YKapTblAa CTALMOHAPABIK,
3epTTey npoueciHAe 3epTTey HaTuxkeAaepi GepiareH. Makarapaa ¥3biHKapa >XKOTACbIHbIH 6CIMAIKTED
SKaMbIAFBICbIHbIH, HaKTbl MPOMMAbAEP 6OMbIHILA TaAAAybl KOPCETIAIN, ©CIMAIK >KaMbIAFbICbIHbIH
OUiKTIK 6eAALYi 3aHABIAbIKTapPbI 6oWbIHILIA KOAAQ 6ap 6apAbIK, AepekTep XuHakTaaraH. bi3 3epTrerex
ayMakTblH (DAOpaChbl CaAbICTbIPMaAbl Typae 6ait skaHe 120 TykbiIMAAC MeH 596 TyKbIMAACKA >KaTaTbiH
JKOFapbl TaMbIpAbl eciMAikTepAiH 1890 TypiH kamTuAbl. Kaanbl ¢AopaHbiH, 67,8%-Fa XYblfbIH
KOIMXXbIAABIK, LUSMTECIH reMUKPUNTOUTTEP KyparAbl. ©Te YAKeH yAec (21 %-AaH acTaMm) XKa3Fbl-XKacbIA
»ac 6CciMAIKTEPAEH (0iPXKbIAABIK-EKIXKbIAABIKTAP) — TEPOUTTEPAEH, AFHU. JKEAEAAETIATEH AAMY LIMKAI
6ap ecimaikTep. ByA 6eAri — GipXKbIAABIK >KOHE eKi XbIAABIK, OCIMAIKTEPAIH KONTIri >xaHe achemepaep
MeH 3heMepPOMATapAbIH Kemn 6oAybl — GykiA OpTaablk, A3usiHbiH Tay (hAOpachiHa ToH. bya aymakra
OCIMAIKTED KaybIMbIHbIH, ©3IHAIK CreumMUKaAbIK, TYpiHE COMKEC KeAETIH KeAeci BUIKTIK 6eapeyAepiH
aHbIKTAAbIK,. Y3blHKApa XKOTaCbIHbIH MakpopeAbedi TayAbl OOAIriMEH >KaHe Tay eTerimeH GeiMHeAeHreH.
beaaey aiiMarblHa OMIK TayAbl arlMakTap — aAblli >K8He CybaAbMiAik GeAAeyAep, opTa TayAap, Tay
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eTeriHAeri-AaAaAblK, OMNaHAQp, Tay eTeriHAeri KapTbIAal LLOA YXOHe LUeAeNTTep >KaTaAbl. AAbMi >KoHe
cybanbni 6eapeyiHAETT BCIMAIKTED KaybIMAACTbIFbI KPUOMUABAI a3 LeNTi KOOPEe3us LaAFbIHAAPbIHAH
JKoHe KPUOUAbAI >KaCTbiK, OyTarapblHAaH TypaAbl; OpTaHfbl 6eAAeY KbIAKAH >KarlblpakThl-OpMaHAbl-
LWAAFbIHABI OyTaAapAaH >K8He Tay >KbIHbICTapbl MEH >KapTacTapAblH AUTOMUAbAI BCIMAIKTEPIHEH Ty-
paAbl; TOMEHTi alMak, >KarblpakThi-OPMAHAbI-OYTaAbl XOHE AaAa 6CIMAIKTEpIMEH YCbiHbiAFaH; Lllea
Geaaeyi kceporabai ByTarap MeH LwarabyTarapAaH TYPaAbI.

Tyiin cesaep: eciMaik GipAecTiriHiH TonTapbl, OMIKTIK GeaaeyAepi, ayAaHAACTbIPY, ¥Y3blHKapa-
KeTtneH.

I.A. CaapbipoBa', I'. Caabip?, A.K. TbiHbibaesa', T.A. basap6aesa’,
C.M. Axxammaoa®, K.M. Tancuna, I'.C. Kammesa?, H.A. bekeHoBa?
'Ka3axckuii HaLUMOHaAbHbIN YHUBEPCUTET UM. aAb-Dapabu, AamaTbl, KasaxcraH
2AAMaTbl MeHeAXKMeHT YHuBepcuteT, Aamathbl, KasaxcrtaH
3KazaxcKmi HauMOHAAbHbIN MEAArOrMUYeckmin yHuBepcuteT M. Abain, AaMaTtbl, KasaxcraH
*e-mail: gulbanu-s@mail.ru

Oco6eHHOCTH pacnpeAereHue BbICOTHO-MOSICHOW PacTUTEAbHOCTH
xpe6Ta Y3biHkapa (KetneH)

B AaHHOWM cTaTbe MokasaHbl Pe3yAbTaTbl MHOMOAETHUX WMCCAEAOBAHWMIA PACTUTEABHOCTM XpebTa
Y3bIHKapa B MpoLecce MapLpyTHbIX M MOAYCTaLMOHAPHbIX MCCAEAOBaHWI. B cTaTbe mokasaH aHaAmn3
pacTUTEALHOCTM XpebTa Y3bliHKapa Ha KOHKPETHbIX NPOGUAIX 1 0606LLEHbI BCE UMEIOLLMECS AQHHbIE
Mo 3aKOHOMEPHOCTSM BbICOTHOM MOSICHOCTM pacTUTeAbHOCTU. (DAOpA M3YUEHHOM HaMU TEPPUTOPUM
CpaBHUTEAbHO 6oraTa v HacumTbiBaeT 1890 BUAOB BbICLLIMX COCYAUCTbIX PACTEHMI, OTHOCALMXCS K 120
cemencTtBam 1 596 popam. OkoAo 67,8 % Bcei (hAOPbl — MHOTOAETHME TPABIHUCTbIE PACTEHUS-TEMM-
kpunToputbl. OueHb GOAbLLYIO AOAID (6oAee 21%) COCTABASOT AETHE3EeAeHble MAAOAETHUKM (OAHO-
ABYAETHUKM) — TepO(PUTbI, T.€. PACTEHUS C YCKOPEHHbIM LIMKAOM Pa3BUTUS. DTa 0COBEHHOCTbL — 06MAKE
OAHO-ABYAETHMKOB M MPUCYTCTBME GOABLLOrO KOAMYECTBa 3heMepoB 1 3(PeMEPONAOB — CBOMCTBEH-
Ha ropHon aope Bceit CpeaHert A3nn. Ha AaHHOM TeppUTOPUM HaMKU BbIAEAEHbI CAEAYIOLLME 30Hbl
BbICOTHOM MOSICHOCTM, KOTOPOM COOTBETCTBYET CBOW OMPEAEAEHHbINA TUM PACTUTEAbHbIX COOBLLECTB.
Makpopeabed xpebTa Y3biHkapa NpeACTaBAEH rOPHOM YacTblo M MPeAropbem. [loscHas 30Ha BKAKO-
yaeT B ce0 BbICOKOrOPbe — aAbMUIACKUIA U CyBAABIMUIACKMIA MOSIC, CPEAHErOpbe, NPEArOpPHO-CTENHOe
HM3KOropbe, NMPeAropHasi MOAYMyCTbIHSI 1 MYCTbiH. PacTuTeAbHble COO6LIECTBA B aAbMUIACKOM U Cy-
6GaAbMUIICKOM MOSICE COCTOST M3 KPUOUAbHDBIX HU3KOTPABHbIX KOBPE3MEBBIX AYTOB U KPUOUAbHbIX
MOAYLUKOBMAHbBIX MOAYKYCTAPHMKOB; CPEAHWUI MOSC COCTOUT M3 XBOMHO-AECOAYrOBOrO Pa3HOTPaBbs M
AVTOPUABHOM PACTUTEABHOCTM CKAA M OCbINEN; HUXKHMIA MOSC NPEACTaBAEH AMCTBEHHO-AECOKYCTap-
HMKOBOW M CTEMHOM PAaCTUTEABHOCTbIO; MYCTbIHHbIA MOSC COCTOUT M3 KCEPOMUABbHBIX KYCTApPHMKOB M
MOAYKYCTQPHMYKOB.

KatoueBble cAoBa: [PynnupoBKM PACTUTEAbHbIX COOOBLLECTB, BbICOTHbIE MOSICA, 30HAAbHOCTb,
Y3bIHKapa.

Introduction

Today, the study of mountain vegetation is of
great theoretical and practical importance. The study
of mountain vegetation attracts much attention from
foreign scientists for several reasons. The study of
vegetation in these conditions allows us to better un-
derstand how ecosystems adapt to new conditions
and can help develop effective strategies for their
protection and restoration. In addition, mountain ar-
eas serve as a source of natural resources such as wa-
ter, wood, and medicinal plants, making their study
important not only from a scientific point of view,
but also for the sustainable management of natural
resources. Among foreign studies, one can highlight
works devoted to phytogeography [2,3,4,5,6,7],

ecology of mountain ecosystems [8,9,10,11,12], as
well as studies aimed at assessing the impact of an-
thropogenic load on vegetation [13,14,15].
Geographical names of mountain ranges are as-
sociated with human economic activity, appearance,
relief features, history of the region, and natural
landscape. In the name of the Ketpen ridge, the first
component “Ket (kete)” means the ethnic name of
ancient peoples, the second component “pen” means
barrier [16]. The Ketpen ridge has another name,
Uzynkara. The first component of the toponym
“uzin” in Kazakh means long, the second com-
ponent “kara” means mountain. The word “kara”
means a hill or elevation at the end of a complex
geographical name [17]. The toponym Uzynkara is
associated with the length of the ridge, which is lo-
cated on the territory of two states — Kazakhstan and
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China. The ridge is characterized by smooth transi-
tions in altitude, without sharply defined peaks. The
continuation of the ridge on the territory of China
is called Temirlik. The toponym Temirlik consists
of the component temir, which in translation from
the Kazakh language means iron, and the word-
formation affix -lik. The Temirlik river of the same
name originates in the gorges of the Ketpen ridge.
According to local residents, the name Temirlik is
connected with the fact that in ancient times iron
ore was mined in these places, smelted and various
products were made from it [18].

The diversity of natural conditions of the
Uzynkara ridge under study is determined, first of
all, by the altitudinal dissection of its surface. The
Uzynkara ridge is an ancient Paleozoic structure,
leveled to the stage of peneplain plains and again
raised in the Tertiary and Quaternary to the level
of modern heights. The Uzynkara n range is an an-
cient Paleozoic structure, leveled to the stage of pe-
neplain plains and again raised in the Tertiary and
Quaternary to the level of modern heights. The ter-
ritory of the study area is characterized by a com-
plex, highly dissected relief. 1. The mountainous
part is represented by highlands, middle mountains
and lowlands 1300 — 3600 m above sea level; 2.
The foothill steppe part — 800 — 1600 m above sea
level. 3. The foothill semi-desert and desert part —
650-800 m. [19].

The aim of this study is the ecological and geo-
graphical characteristics of the main plant commu-
nities of the Uzynkara range.

Materials and Methods

For a comprehensive study of plant commu-
nities in the mountainous areas of the Uzynkara
Range, an integrated approach was used, combin-
ing botanical, floristic and ecological methods. It
is important to take into account the specifics of
mountain ecosystems, which can undergo rapid
changes due to both natural and anthropogenic
factors. Long-term expeditionary research on the
Uzynkara Range was conducted from 2001 to
2024, during field periods by the route method on
cars, where the entire territory of the Uzynkara
Range was surveyed and reconnaissance trips were
made to all the gorges of this range. An important
part of the research of the mountainous areas of the
Uzynkara Range was long-term monitoring of the
state of vegetation in dynamics. The description of
the vegetation was made on sites of approximately
100 m2; for floristic poor and sparse groups, large
sites were taken. The abundance of species in phy-
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tocenoses was determined according to the Drude
abundance scale. The classification of vegetation
in the Uzynkara Ridge is based on ecological and
phytocenological principles widely used in mod-
ern geobotany. This includes regular field studies,
measurements, analysis of the state of ecosystems
and monitoring of anthropogenic impacts (e.g.
grazing load, climate change, mining). The works
of A.K. Skvortsov [20] were used to collect and
process plants. Various reference materials and
methods were used to determine the herbarium
and geographic ranges of plants, which made it
possible to systematize, classify and analyze plant
species, identify taxa based on their morphological
characteristics, and also establish their distribution
in a certain area [21, 22, 23, 24, 25, 26, 27, 28].

Results and Discussion

A significant number of scientific articles, re-
views, and monographs are devoted to the descrip-
tion and characteristics of the vegetation cover
of the Northern Tien Shan, which includes the
Uzunkar Range under study. The altitudinal-zonal
distribution of the vegetation cover of the North-
ern Tien Shan was reflected in the fundamental
works of A.N. Krasnov, N.V. Pavlov, R.1. Abolin,
M.G. Popov [29.30.31] and others. The vegeta-
tion of the Northern Tien Shan is described in the
works of N.I. Rubtsov [32,33,34,35,36.37.38.39],
V.P. Goloskokov [40], Z.V. Kubanskaya [41] and
others.

Studies of the flora of the western (Kazakh) part
of the Uzynkara ridge have revealed 1766 species
of vascular plants belonging to 593 genera and 111
families.

In our review of the vegetation of the Uzynka-
ra ridge, we relied on scientific data and supple-
mented them with materials obtained during our
research work. In the review of the vegetation of
the Uzynkara ridge, we relied on scientific data and
supplemented them with materials obtained during
our research work. The ecological and geographi-
cal characteristics of the main plant communities
of the Uzynkara ridge are given by us according to
L.E. Rodin.

L.E. Rodin [42, 43] proposed the following ver-
tical vegetation zonation for the Uzynkara ridge:
from 600 to 900 m is the belt of semi-deserts and
deserts; from 900 m to 1500 m extends the steppe
belt; from 1500 to 1800 m is the belt of deciduous
forests and shrubs; from 1800 to 2900 m is the sub-
alpine belt; from 2900 to 3500 m begins the belt of
alpine meadows.
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The territory of the Uzynkara ridge that we are
studying is located in the zone of temperate deserts.
The mountainous relief imparts very special features
to the soil and vegetation cover. Its formation in the
mountains is subject to the law of vertical zonality,
but the proximity of deserts and the continental cli-
mate determine, even on one ridge, at the same al-
titude, depending on the exposure and steepness of
the slope, the development of sharply different soils
and vegetation. Interpenetration of high-altitude

landscape zones, their displacements in altitude and
wedging out are frequent.

1. Highlands (alpine belt). The high-mountain
zone of the Uzynkara ridge under study includes
the alpine and subalpine belt. The height of the al-
pine belt is between 2400 and 3600 m. The zonal
type of this high-mountain alpine belt is cryophytic
low-grass kobresia meadows, which are formed by
Kobresia capillariformis, K. humilis, K. stenocarpa

(Fig. 1).

Figure 1 — Plants of the highlands of the Uzynkara ridge.1. Paraquilegia anemonoides (Willd.) Ulbr.
2.Trollius lilacinus Bunge. 3.Pentaphylloides parvifolia (Fischer ex Lehm.) Sojak.
4. Dracocephalum imberbe Bunge, Rhodiola coccinea (Royle) Boriss.

Alpine meadows are connected with Kobresia
meadows into a single whole, their introduction
is caused by the sparseness of the kobresia cover.
Kobresia and forb-sedge-kobresia plant groups are
noted here. In all cases, Kobresia (Kobresia capil-
liformis, K. humilis, K. stenocarpa) dominates. Pure
monodominant thickets of Kobresia capilliformis
and K. iranica are not uncommon. Meadow forbs

consist of Gentiana algida, G. kaufmanniana, Pa-
paver croceum, Erigeron aurantica, Aster alpina,
Eritrichium villosum, etc. Among Carex, the most
widespread are sedges Carex stenocarpa, C. atro-
fusca, C.aneurocarpa. Forbs are represented by Le-
ontopodium fedtschenkoanum, Alchimilla sibirica,
A. scalaris, Eritrichium villosum, Erigeron auran-
tiacus, Dichodon cerastoides, Primula algida, Aster
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alpinus, etc. Cereals are represented by Festuca kry-
loviana, Trisetum spicatum, Poa alpina and Helic-
totrichon tianschanicum.

2. Subalpine belt. Botanists and geographers
consider the upper limit of forest vegetation distri-
bution to be the lower boundary of the highlands.
The upper forest boundary of the Uzynkara range
is more constant and coincides with the altitudes of
2900-3000 m. However, already at the altitude of
2600-2700 m, there is a noticeable suppression of
spruce, the tree stand thins out and meadow veg-
etation is more common. Researchers define the
boundary of the subalpine belt for the northern
ridges of the Tien Shan by altitude marks from ap-
proximately 2400-2500 m to 2800-3000 m. At the
same time, only such grassy, mesophilic and xero-
philic cenoses that live near the upper limit of the
distribution of the Tien Shan spruce are classified as
subalpine meadows and steppes. In the conditions
of the Northern Tien Shan, they are closely associ-
ated with the abundantly developed cushion-shaped
Juniperus turkestanica, which lives just at the upper
limit of the spruce distribution. The lower boundary
of its distribution usually coincides with the upper
boundary of the forest-steppe belt (2600 — 2700 m).
It should also be noted that junipers are a character-
istic element of the subalpine belt of the Uzynkara
range, where mainly the creeping forms of this low-
growing shrub are found. On the Uzynkara range,
Alchemilla meadows occupy all the fine-grained
slopes of northern exposures. They are the main and
characteristic element of the subalpine vegetation:
there are 12 Alchemilla species on the studied ridge.
Of these, only two species in the Northern Tien Shan
are ecologically more or less sharply isolated and
are edificators of cenoses — Alchemilla sibirica and
Alchemilla krylovii. Geranium meadows are less
common than Alchemilla. They are formed along
the banks of mountain rivers, often choosing more
humid habitats. The basis of their grass stand is Ge-
ranium albifolrum, mixed with Geranium saxatile.
These meadows are constantly represented by A/chi-
milla krylovii, Trollius dshungaricus, Bistorta ellip-
tica, Alopecurus songaricus, Phleum alpinum, Poa
pratensis, Millium effusum and others. Phlomoides
meadows are a secondary phenomenon that arose as
a result of intensive grazing. The dominant plant of
these meadows is Phlomoides oreophila — a large
plant up to 50 cm in height, completely uneatable
by cattle. Geranium saxatile, Alchimilla sibirica,
Pulsatilla campanella, Carex turkestanica, Festuca
kryloviana, F. sulcata, Koeleria gracilis and others
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are mixed with it. The formation of these meadows
is also associated with intensive grazing. Buttercup
meadows are formed by a special mountain species
Ranunculus grandifolius, which is found in small
areas in well-watered habitats. The composition of
the buttercup meadow is characterized by Trollius
dshungaricus, Carex melanantha, Rumex acetosa,
Primula algida, Anthoxanthum odoratum, Trisetum
spicatum and others. Meadows of Carex stenocarpa
on the Uzynkara range are found fragmentarily, in
small areas. They are typical for steep rocky slopes,
overgrown rocky screes, ancient moraine deposits.
Common components are Bistorta elliptica, Festu-
ca tianschanica, F. kryloviana, Papaver croceum,
Schultzia albiflora, Potentilla gelida, Saussurea
sordida, Poa alpina and others. A special place in
the vegetation of the subalpine and forest belts of
the Uzynkara range is occupied by Juniperus forma-
tions with the dominance of Juniperus turkestanica,
J. sibirica, J. sabina. Due to the habitat conditions
on the Uzynkara range, Juniperus turkestanica very
rarely has the form of a tree. It is mainly repre-
sented by creeping forms and forms a characteristic
belt of juniper elfin trees on the southern slopes. In
the shrub-forb and juniper-grass-forb communities
there are Caragana jubata, Carex aneurocarpa,
Carex stenocarpa, Potentilla nervosa. In the subal-
pine belt along the southern and southeastern slopes
of the Uzynkara range there are communities of
Ajania. The dominant plant is Ajania fastigiata, a
perennial plant 10-30 cm high. The herbage also in-
cludes Ziziphora clinopodioide, Artemisia dracun-
culus, Festuca sulcata, Helictotrichon tianschanica.
Below (2700-2600-1700 m) there is a belt of conif-
erous (spruce) forest.

3. Coniferous-forest-meadow belt. The bound-
aries of the belt vary in different parts of the study
area. The landscapes of this belt with absolute
heights of 2600-2500-1800 m are characterized
by great diversity, as they are formed on rocks
of different composition and genesis in different
geomorphological conditions. The relief of the
coniferous-forest-meadow belt differs significantly
from the relief of the two previous belts. Here, lev-
eling surfaces completely disappear, smooth gentle
slopes are rare. The relief is highly dissected, the
slopes are steep and precipitous, with inclinations
exceeding 30 — 40°. The river beds are located in
deep (500-600 m), narrow erosional valleys. There
are frequent outcrops of bedrock, bare rocks, scree
and scattered rocks. The mountain forests of the
Uzynkara range are park-like in nature and are lo-
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cated in separate isolated massifs, in the form of
islands among mountain meadows and steppes,
mainly on the slopes of the northern exposure of
the ridge. On the slopes of the southern exposure
of the Uzynkara ridge are represented by steppe
vegetation or lithophilic vegetation of rocks and
scree, which occupy considerable areas here due
to the highly dissected and steep relief. Forests
and shrub thickets on the southern slope are rep-
resented by small fragments and spots. The lower
boundary of the spruce on the Uzynkara range is
determined by the height of 1800 — 1700 m. In the
direction to the east, the boundary of the spruce
gradually rises to 2000 m. In their structure, typical
spruce forests are heterogeneous and are divided
into several types. In the lower part of the belt, in
a narrow strip from 1850 to 2050 m, shrub spruce
forests (Picea schrenkiana) are widespread. The
grass cover is not rich, but very diverse. The un-
dergrowth is represented by Fuonymus semenovi,
Lonicera altmanii and Rosa alberti. At an altitude
of 2050 — 2150 m, grass spruce forests predomi-
nate. There is almost no undergrowth in them, but
the grass cover is unusually rich. The upper part
of the forest belt in the interval from 2300 m to
2050 m is represented by moss spruce forests. The
shrub layer is almost absent in them, the grass cov-
er, among which mosses stand out, occupies 70 —
80%. Meadow vegetation with a predominance of
cereals and forbs is widespread in the coniferous
forest-meadow belt. The main communities that
make up the mid-mountain meadows are Dactylis
glomerata, Brachypodium pinnata, Calamagrostis
epigeios, Elytrigia repens, Bromopsis inermis.
Meadows of Dactylis glomerata are found start-
ing from the foothills (1000-1200 m) and ending
at the upper boundaries of spruce forests (2600-
2700 m), in small areas. On the Uzynkara range
they are not as widespread as, for example, in
the Dzungarian or Zailiysky Alatau. Bromopsis
inermis, Calamagrostis epigeios, Lamium album,
Thalictrum minus, Trifolium pratense, Elytrigia
repens, Poa pratensis, P. nemoralis, Taraxacum
vulgare and others are mixed in with them. On
the Uzynkara range there are meadows of Brachy-
podium pinnata. Mixed with herbs are Dactylis
glomerata, Calamagrostis epigeios, Poa praten-
sis, P. nemoralis, Origanum vulgare, Galium
boreale, Geranium collinum, Thalictrum minus,
Hypericum perforatum, Codonopsis clematidea,
Lathyrus pratensis, Cerastium dahuricum, Viola
acutifolia, Trifolium pratense, hillea millefolium

, Potentilla asiatica; from shrubs — Rosa alber-
tii, R. platyacantha, Lonicera tatarica. Grass-forb
meadows are confined to mountain slopes, mainly
of northern exposure, and hollows. Of the cereals,
there are both meadow and steppe species, where
Phleum pratensis, and on steppe slopes — Ajania
fastigiata, Thymus marschallianus, Ziziphora
clinopodioides, Tanacetum vulgare, etc. (Fig. 2).

In the upper part of the coniferous-forest-mead-
ow belt, forbs occupy a dominant position in the
communities. Below, cereals predominate, and even
lower — wormwoods. Cereals are represented by
Alopecurus pratensis, Poa pratensis, P. angustifo-
lia, Dactylis glomerata, Phleum phleoides, Festuca
kryloviana, Elytrigia repens, Agrostis alba. In the
valleys, lowlands, in the depressions of intermoun-
tain valleys, in the valleys of mountain rivers and
streams, as well as at the foot of slopes, rush, sedge,
reed, marsh meadows are widespread, especially
in the valleys of the Kegen, Shalkudusu rivers, in
places with close occurrence of groundwater. Rush
meadows are found in the valley of the Kegen river
in small spots. The herbage consists of Juncus ge-
rardii, Agrostis gigantea, Hordeum bogdanii. Carex
meadows with cereals, rush and forbs are found in
depressions of intermountain valleys and valleys of
mountain rivers and streams. The basis of the herb-
age is Carex songarica, C. karoi, C. melanantha, C.
orbicularis, C. melanostachya, C. oxyleuca, Inula
rhizocephala, Ligularia macrophylla, Cirsium es-
culentum, Catabrosa aquatica, Ranunculus acer,
R.. polyanthemus, Iris brevituba, 1. sogdiana. Reed
meadows are located in the depressions of the inter-
mountain valleys of the Kegen and Shalkudysu riv-
ers, where the grass consists of Phragmites austra-
lis, mixed with Achnatherum splendens and shrubs
Caragana aurantiaca, Hippophae rhamnoides, Eu-
ONYmus Semenovii.

4. Deciduous forest-shrub belt. On the
Uzynkara range, deciduous forests do not form a
continuous belt, as, for example, in the Dzungar-
ian or Zailiysky Alatau. Individual fragments of
them are found at the lower forest boundary on
soft and more humid slopes. They are especially
widespread in the central part of the ridge (in the
Ardolaity, Tigermen, Maly and Bolshoy Kirgiz
gorges). On the Uzynkara range, the shrub vege-
tation is formed by Rubus caesius, Rosa spinosis-
sima, R. platyacantha, Lonicera tatarica, Spiraea
hypericifolia, Cerasus tianschanica, Caragana
laeta, C. leucophloea, C. aurantica, C. camilli-
schneideri, Rhamnus cathartica, Atraphaxis spi-
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nosa, A. virgata, Cotoneaster melanocarpus, C. Tamarix ramosissima, T. laxa. In this case, the
suavis, Berberis sphaerocarpa, Ephedra equiseti-  shrubs form continuous thickets or are distributed
na, E. intermedia, Halimodendron halodendron,  in separate small areas.

Figure 2 — Plants of the mid-mountains and lowlands of the Uzynkara ridge. 1. Viola altaica Ker Gawl.
2. Sedum alberti Regel. 3. Primula algida Adams. 4. Semenovia transiliensis Regel & Herder.

5. Kaufmania semenovii Regel. 6. Aster alpinus L.
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5. Steppe belt. Steppe vegetation on the
Uzynkara range is found along the entire section of
the mountain profile — from the foothills to the upper
belt, i.e. not only in the foothills and lowlands, but
also in the middle and high mountain belts. This is
one of the specific features of the Uzynkara range.
The steppes of the Uzynkara range are represented
by various communities, which in turn have a sig-
nificant number of variants. The following main
communities of the steppe type of vegetation can
be distinguished:1. Helictotrichon tianschanicum
u H. hookeri. 2. Ptilagrostis mongholica. 3. Poa
versicolor (P. relaxa). 4. Festuca sulcata. 5. Stipa
capillata. 6. Stipa kirghisorum. 7. Stipa caucasica.
8. Achnatherum splendens. 9. Bothriochloa isch-
aemum. 10. Psathyrostachys juncea. 11. Puccinella
distans.12. Leymus angustus. Communities with a
predominance of Helictotrichon tianschanicum and
H. hookeri (H. asiatica) are characteristic of the sub-
alpine and alpine belts. They are widespread on the
southern slope of the Uzynkara range in the inter-
mountain valley of Shalkudysu and are represented
by a grass-oat community. Other grasses are abun-
dant in the herbage: Festuca sulcata, F. kryloviana,
Poa angustifolia and Poa stepposa, Agrostis gigan-
tea. The following are represented by forbs: Thymus
marschallianus, Leontopodium ochroleucum, L.
fedtschenkoanum, Phlomoides oreophila, Erigeron
auranticum, E. seravschanica. Ptilagrostis mon-
gholica communities are also characteristic of the
subalpine and alpine belts. On the Uzynkara range,
these communities have a limited distribution. The
grass cover includes Ptilagrostis mongholica, Ko-
bresia capilliformis, Callianthemum alatavicum,
Festuca coelestis, Thalictrum alpinum, Poa alpina,
Potentilla nervosa, Polygonum rupestre and others.
Communities of Poa versicolor (P. relaxa) are lo-
cated mainly in the upper and middle belts of the
Uzynkara range, which are confined to rocky and
gravelly habitats, mainly on southern slopes of ex-
posures, where they occupy small areas and are en-
countered rarely. Communities of Stipa capillata
on the Uzynkara range are distributed along gentle
slopes at various exposures and along hollows both
in the lowlands and in the midlands with significant
participation in the grass stand Poa angustifolia, Ph-
leum phleoides, Helictotrichon pubescens, H. asiat-
ica, Brachypodium pinnatum, Festuca sulcata, Ag-
ropyrum pectinatum. Stipa rubens communities are
confined to the belt of middle and high foothills (up
to 1500-1700 m). Stipa kirghisorum communities
are rare — near the villages of Tigermen, Dardymty,

Bolshoy Dekhan. They are confined to the peaks
and slopes of the middle and low mountains. They
are found on the summits and upper parts of slopes.
Quite often, other steppe grasses join the feather
grass: often steppe forbs, less often — Artemisia
tianschanica and A. sublessingiana. Of the grasses,
Festuca sulcata, Stipa capillata join; of the forbs
— Ajania fastigiata, Alfredia acantholepis. Ach-
natherum splendens communities are widespread
in river valleys and depressions, intermountain val-
leys of the Sumbe, Kegen, Shalkudysu rivers. Ach-
natherum splendens dominates in the grass stand.
Other grasses include Festuca sulcata, Koeleria
gracilis, Poa pratensis, P. angustifolia, Poa step-
posa, Agropyron czimganicum, Elytrigia repens, A.
pectinatum, Stipa caucasica, S. capillata, Leymus
angustus, Psathyrostachys juncea, Calamagrostis
epigeios. Bothriochloa ischaemum communities on
the Uzynkara range are common in the forest-steppe
and steppe belts, and are found in small spots on the
slopes of mountains with southern and southeastern
exposure. Bothriochloa ischaemum is accompanied
in the grass stand by Artemisia sublessingiana, A.
transiliensis, Agropyron pectinatum, Festuca sulca-
ta, and Stipa capillata. The Psathyrostachys juncea
community is found only near the village of Sary-
zhaz, in the depressions of the intermountain valley,
which is represented by one association — saltwort-
fragmentary. The Puccinella distans community is
found in small spots near the villages of Saryzhaz
and Narynkol, in the valleys of the Karabulak and
Shalkudusu rivers. The herbage includes saltworts
Camphorosma lessingii, Climacoptera brachiata
and inedible herbs Limonium gmelinii and Plan-
tago maritima. Leymus angustus communities are
found in small areas along the intermountain valley
near the villages of Talass, Saryzhaz, Karatogan,
Narynkol. The herbage often consists of Leymus an-
gustus, mixed with other cereals, wormwoods and
saltworts. Among the cereals there are: Psathyro-
stachys juncea, Puccinella distans, Leymus dasys-
tachys, Agropyron pectinatum, Festuca sulcata;
among the wormwoods there are Artemisia tian-
schanica, A. serotina; among the saltworts there are
Camphorosma lessingii [44].

6. Desert belt. The desert belt on the Uzynka-
ra ridge is located within absolute altitudes from
850-900 m to 1100-1300 m. For the Uzynkara
range, wormwood deserts, in addition to the two
communities mentioned above, are also repre-
sented by other types of xerophilous subshrub
wormwoods from other sections of the genus Ar-
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temisia. Artemisia terrae-albae communities are
dominant and are found on the lower slopes of the
lowlands and the piedmont plain of the study area.
These are mainly “pure” wormwoods or worm-
woods with the participation of: Salsola orienta-
lis, Reamuria songarica, Nanophyton erinaceum,
Climacoptera brachiata, Haloxylon aphyllum..
Ephemeral synusia reaches its peak in the second
half of May. The species composition of ephem-
erals and ephemeroids is relatively rich. Of the
ephemeroids there are Carex stenophylloides, C.
pachystylis, Poa bulbosa, Tulipa kolpakovskiana,
T. ostrovskiana, Ixiolirion tataricum, Leontice in-
certa, Crocus alatavicus; n3 sdemepoB — Trigo-
nella orthoceras, T. arcuata, Alyssum dasycar-
pum, A. turkestanicum, Meniocus linifolius,
Chorispora tenella, Ch. sibirica, Strigosella scor-
pioides, S. africana, Tauscheria lasiocarpa, Tet-
racme quadricornis, Astragalus filicaulis, A.
commixtus, A. vicarius, Bromus japonicus, B.
oxydon, Eremopyrum orientale, E. triticeum, Pa-
paver pavonium, Roemeria refracta, Ceratoceph-
alus orthoceras, Heteracia szovitsiana, Torularia
korolkovii, Lappula microcarpa and others. In the
intermountain valleys, basins and on the slopes of
the Uzynkara range, Artemisia sublessingiana
communities are widespread. Steppe variants are
widespread, in the formation of which an impor-
tant role is played by typical steppe sod grasses:
Festuca sulcata, Stipa capillata, S. sareptana, S.
lessingiana. The upper boundary of cenoses with
a predominance of Artemisia sublessingiana rises
very high — up to 1400 m. The grass stand of cere-
als includes: Festuca sulcata, Poa stepposa, Poa
bulbosa, Stipa caucasica, from the herbs — Cera-
tocarpus utriculosus, C. arenaria, Climacoptera
brachiata, as well as weeds and poisonous plants:
Goebelia pachycarpa, Acroptilon repens, Xan-
thium strumarium, Urtica dioica, Atriplex tatari-
ca. They are found in the middle belt, lowlands
and along mountain trails near the villages of Ta-
las, Kainar, Saryzhaz, on slopes of various, but
more often southern exposures. Artemisia tian-
schanica dominates the grass stand, it is joined by
Artemisia dracunculus, A. serotina, A. vulgaris,
often mixed with turf grasses: Stipa caucasica, S.
kirghisorum, Festuca sulcata, Agropyron pecti-
natum, Poa bulbosa, P. pratensis; of the herbs
there are Taraxacum officinalis, Ajania fastigiata,
Lappula occultata, Scutellaria przewalskii, Thy-
mus marschalianus, Potentilla asiatica. The Arte-
misia rutifolia community is found near the set-
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tlement of Sumbe on steep slopes of western
exposure. The grass stand includes the following
cereals: Stipa caucasica, S. kirghisorum, Festuca
sulcata; from shrubs — Atraphaxis hypericifolia,
A. frutescens, Ephedra equsetina. Artemisia hep-
topotamica communities are found near the set-
tlements of Karatogan, Narynkol. The grass stand
is dominated by Artemisia heptopotamica, mixed
with cereals: Festuca sulcata, Stipa caucasica,
Puccinella distans, Ceratocarpus utriculosus. Ar-
temisia schrenkiana communities are found in
small spots near the settlements of Saryzhaz,
Narynkol along the depressions of intermountain
valleys. Artemisia absinthium communities are
found near the settlement of Tegistik on gentle
slopes. The basis of the grass stand is Artemisia
absinthium, mixed with Festuca sulcata. Salsola
deserts occupy a smaller area than wormwood
deserts, but are still quite widespread in the foot-
hill plains, where they are represented mainly by
two plant communities: Anabasis salsa and Nano-
phyton erinaceum. The Anabasis salsa communi-
ty is widespread in the study area near the village
of Uzynkara Anabasis salsa dominates in the
grass stand. Krascheninnikovia ceratoides, Ko-
chia prostrata, Salsola orientalis and Artemisia
terrae-albae. Nanophytum erinaceum communi-
ties are widespread in the western part of the foot-
hill plain of the Uzynkara n range. Artemisia hep-
topotamica, A. longibracteatum, Zygophyllum
rozovii, Stipa caucasica are often mixed with the
grass; ephemerals include Eremopyrum orienta-
lis, Chorispora sibirica, Astragalus commixtus,
A. oxyglotis Lactuca undulata, Nonnea caspica,
Tetracme quadricornis. Salsola arbuscula com-
munities are found in areas near the villages of
Maly Dekhan and Sunkar. The grass stand is com-
posed of Salsola arbuscula, mixed with saltworts:
Nanophyton erinaceum, Salsola orientalis, Cera-
tocarpus utriculosus, Climacoptera brachiata,
Arthrophytum iliensis, A. longibracteatum, Arte-
misia heptopotamica, A. terrae-albae, A. subless-
ingiana. Communities of Kochia prostrata are
found near the villages of Kalzhat, Maly Dekhan,
Bolshoy Aksu and are widespread throughout the
foothill plain of the Uzynkara range. The grass
stand is dominated by Kochia prostrata, mixed
with wormwoods: Artemisia terrae-albae, A. hep-
topotamica, Ceratocarpus utriculosus, Gir-
gensohnia oppositiflora. Communities of Kra-
scheninnikovia ceratoides are found in the foothill
plain, mainly in hollows and watercourses, in
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small areas almost throughout the foothill belt
and foothill plain of the Uzynkara range. The
grass stand, in addition to Krascheninnikovia cer-
atoides, consists of Artemisia terrae-albae, A.
heptopotamica, Salsola orientalis, Nanophyton
erinaceum. Salsola orientalis communities are
widespread in the foothill plain, near the villages
of Sunkar and Kalzhat. Salsola orientalis domi-
nates the herbage, and Artemisia terrae-albae,
Petrosimonia sibirica, Salsola paulsenii, Anaba-
sis elaitior, Nanophyton erinaceum, Tamarix ra-
mosissima, and Haloxylon aphyllum are also
found. Arthrophytum iliensis communities are
found in low places in the foothill plain, near the
village of Sumbe. Arthrophytum iliensis domi-
nates the herbage, and saltworts are mixed in with
it: Salsola orientalis, Ceratocarpus utriculosus,
Nanophyton erinaceum, and Haloxylon aphyllum.
Haloxylon aphyllum communities occupy large
areas in the study area. Particularly large commu-
nities of Haloxylon aphyllum are found in the
Kara-Dala area of the village of Sunkar, where
Haloxylon aphyllum dominates; among the salt-
worts there are Kochia prostrata, Ceratocarpus
utriculosus, Suaedaacuminata, Krascheninnikovia
ceratoides, Kalidium foliatum, Hololachne son-
garica; among the forbs there are Cynanchum si-
biricum, Acroptilon repens, Alhagi kirghisorum,
ephemerals are represented by Erodium oxyrrhyn-
chum, Astragalus oxyglottis, Astragalus commix-
tus, Chorispora sibirica, Halogeton glomeratus.
Suaeda acuminata communities are rare, mainly
in areas near the village of Sunkar. The herbage,
in addition to Suaeda acuminata, is formed by
Salsola arbuscula, Nanophyton erinaceum, Ka-
lidium foliatum, Artemisia terrae-albae, A. hep-
topotamica; the shrubs include Tamarix laxa, T.
arceuthoides, Haloxylon aphyllum. The Kalidium
foliatum community is widespread in low-lying
areas near the villages of Chundzha and Dubun.
The herbage is dominated by Kalidium foliatum,
Halocnemum strobilaceum, Anabasis elatior; the
shrubs include Tamarix laxa, Haloxylon aphyl-
lum; Weeds include Peganum harmala, Goebelia
alopecuroides, Ceratocarpus utriculosus, Alhagi
kirghisorum, Acroptilon repens, Glycyrrhiza gla-
bra. Halocnemum strobilaceum communities are
found in depressions of intermountain valleys
near the village of Saryzhaz, in low-lying areas
near the villages of Chundzha and Dubun.
Halocnemum strobilaceum dominates the herb-
age, with other saltworts mixed in: Halostachys

belangeriana, Camphorosma lessingiana, Kalidi-
um foliatum, Anabasis salsa, and also weeds:
Karelina caspia, Atriplex tatarica, Alhagi kirghi-
sorum. The Camphorosma lessingiana communi-
ty is found in depressions of intermountain val-
leys near the villages of Saryzhaz and Talas. The
herbage consists entirely of Camphorosma lessin-
giana, Climacoptera brachiata, Kochia prostra-
ta, Suaeda acuminata, Salicornia europaea. The
Halostachys belangeriana community occurs in
small patches near the villages of Sumbe and
Sunkar. Halostachys belangeriana dominates the
herbage; other saltworts include Suaeda physo-
phora, S. acuminata, Kalidium foliatum, Halocne-
mum strobilaceum, Salsola arbuscula, Climacop-
tera crassa. The Salsola paulseni community is
found in small patches near the Aktam settlement.
Salsola paulsenii dominates the herbage; other
common species include Reamuria soongarica,
Kalidium foliatum, Halocnemum strobilaceum,
Petrosimonia triandra, Halostachys belangeri-
ana, and Nitraria schoberi. Sympegma regeli
communities are landscape-type. They are located
on the northwestern spurs of the Uzynkara range,
usually occupying lower relief areas: wide ravines
cutting through the plateau, and gentle slopes of
the plateau between the Temerlik river and the
Chundzha settlement. The herbage includes Arte-
misia heptopotanica, Arthrophytum balchaschen-
sis, Salsola laricina, Reaumeria soongarica, Kra-
scheninnikovia  ceratoides, and Kalidium
schrenkianum. The Suaeda dendroides commu-
nity is located mainly in the elevated central part
of the Temerlik Plateau and the village of Chun-
dzha. Psammophytic groups developing on desert
sands within the study area have a limited distri-
bution in the Kegen and Saryzhaz valleys and rep-
resent a local type of vegetation. The sands in the
Kegen Valley were described by N.I. Rubtsov
[34], and in the Saryzhaz Valley of the Shalku-
dusu River at the foot of the Elchik-Uyryuk
Mountains, the rivers were described by S.A.
Arystangaliev and E.F. Stepanova [45].

Conclusion

The study confirmed that the flora of the Uzynka-
ra Ridge is heterogeneous as a result of the impact
of various floristic centers, the different ages of the
formation of its individual taxa, and the influence of
the deserts of Central and Middle Asia. The flora of
the Uzynkara Ridge includes 1,766 species, which
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is 63.0% of the flora of the entire Northern Tien
Shan. The geographical position of the Uzynkara
Ridge, located in the desert zone of temperate lati-
tudes, determines the sharply continental nature
of its climate as a whole. The macrorelief of the
studied mountainous territory of Uzynkara imparts
specific features to its soils and vegetation. In the
mountains, its formation is subject to the principle
of vertical zonality. However, the proximity of
deserts and the continental climate lead to the fact
that even at the same altitude and within the same
ridge, significant differences in soils and vegeta-
tion are observed depending on the exposure and
steepness of the slopes. Due to the location of the
Uzynkara Ridge in the desert zone, the vegetation
cover of the studied region reflects the complex
natural and climatic conditions of the mountain-
ous relief associated with sharp differences in
altitude zones and a variety of relief forms. The
vegetation cover of the Uzynkara Ridge is domi-
nated by the forest-meadow-steppe belt, where
forests of Tien Shan spruce are widely represent-
ed. Spruce forests stretch in an even strip along

the entire northern slope at altitudes from 1750
to 2800 m, representing sparse park complexes
consisting exclusively of Tien Shan spruce. The
Uzynkara Ridge, located in the extreme north of
the chain of the front ridges of the Northern Tien
Shan, is the most remote from the humid Atlan-
tic air masses. This leads to excessive dryness of
the air and, as a consequence, to the widespread
distribution of desert and steppe landscapes. Such
ecological specificity of the ridge conditions is
reflected in the increased participation of repre-
sentatives of the families Amaranthaceae, Faba-
ceae, Asteraceae. Ephemeral-wormwood deserts
occupy the entire foothill plain, rising to a level of
1200 m, and the steppes cover not only the foot-
hills, but also the mountain step up to 1700 m,
cutting a wide front into the subalpine belt.

The obtained results of the study on the cur-
rent state of the vegetation cover of the Uzynkara
ridge are of great practical importance for reducing
anthropogenic load and preserving the biodiversity
of ecosystems of the mountainous territories of the
Northern Tien Shan.
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