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SOME FEATURES OF THE HISTORY
OF FLORA FORMATION
IN THE CHU RIVER VALLEY

The article describes the history of the formation of vegetation and flora of the Chu river val-
ley, its floristic composition and structure by geological periods. According to the results of many
years of floristic research, today on the territory of the Chu River valley within Kazakhstan, there
are 730 species of vascular plants belonging to 350 genera and 70 families. According to the spe-
cies composition, the division Magnoliophyta dominates in the studied territory of the Chu River
valley, which accounts for 99.3% and 17.6% belongs to Liliophyta. The largest number of species
is concentrated in the subclasses Rosidae, Caryophyllidae, Lamiidae, Dilieniidae and Ranuncu-
lidae, each of which has families of 1-2 families, abundant genera and species, the rest of the
families are represented by a small number. The history of the development of vegetation and flora
of the river valley. Chu is only a part of the history of vegetation in Central Asia and Kazakhstan
as a single region of major rank. Analysis of paleobotanical spore-pollen spectra of Tertiary and
Quaternary deposits showed that the most ancient types of vegetation in the Chu River valley are
xerophytic steppe and desert vegetation.
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I. A. CapbipoBa'™, T. A. basap6aesa’, I'. A. MykaHoBa',
A. K. bainxiritos?, C.M. J)Kammnaosa?
'9A-Dapabu atbiHAarbl Kasak, yATTbIK, yHMBepcuTeTi, KasakcTaH, AAMaThi K.

2Abait aTbiHAAFbl Ka3ak, yATTbIK Meaarormkaabik, yHuBepcuTeti, KasakcraH, AAmarsl K.
*e-mail: gulbanu-s@mail.ru

Yy e3eHiHiH, aAKaObIHbIH, DAOPACHIHDIH,
KAAbINTaCy TapuXbIHbIH, KeHOip epekiueAikTepi

Makanapsa LLly e3eHiHiH ankabblHAQFbI ©CIMAIKTEP MeH (DAOPaHbIH, KAAbINTACy TapuXbl, OHbIH
(DAOPUCTUKAABIK, KYpPaMbl >KOHE TFeOAOTMSIAbIK, KEe3eHAEpP KYPbIAbIMbl KeATipiAreH. >KyprisiareH ken
KbIAABIK, (DAOPUCTUKAABIK, 3€PTTEYAEPAIH, HOTMXKeAepi GombiHia 6yriHri kyHi LLly e3eHiHiH aAkabbl
ayMarbiHAQ KasakcTaH weriHae 350 ypnakka »keHe 70 TyKbIMAACKA XKaTaTblH TaMblPAbl 6CIMAIKTEPAIH,
730 Typi 6ap. Typaep Kypambl 6oibiHwa Ly e3eHiHiH aAkabblHbiH 3epTTeAreH aymarbiHAa Magno-
liophyta 6eaimMi 6acbiM, oHbIH yAeci 99,3 % >xaHe 17,6% Liliophyta-ra xataabl. TypAepaiH €H Ken caHbl
rosidae, Caryophyllidae, Lamiidae, Dilieniidae >xeHe Ranunculidae Kiwi CbIHbINTapbIHAA LLIOFbIPAAHFaH,
OAApPAbIH 8PKAMChICbIHAA 1-2 0T6AChI, MOA YpraKTap MeH Typaep 6ap, KaaraH oT6acbiAap a3 MeALLiepAe
yCbiHbIAFaH. LLly e3eHi aAkabbiHbIH ©CiMAIKTEPI MeH (DAOPACHIHbIH AAMy Tapuxbl ipi AspexeAeri
GipbiHFait eHip peTiHae OpTa A3na MeH KasakcTaHHbIH ©CiMAIKTEp TapuXblHbIH, 6ip GOAIri FaHa GOAbIMN
TabblAaAbl. YiiHLI >k8HE TOPTiHWI LWeriHAIAepAiH, Nareob0TaHUKAABIK, CMOPa-TO3aH CreKTPAepiH
Tanpay Ly e3eHiHiH aAKaOblHAAFbI OCIMAIKTEPAIH eH KeHe TypAepi KCepoUTTi AdAa XKOHE LLOAA]
6CIMAIKTEp eKeHiH KepceTTi.

Tyiin ce3aep: broapTypAaiaik, haopa, ecimaikTep, arkarn, Yy e3eHi.
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HekoTopble 0cO6eHHOCTU UCTOPUU
chopmupoBatms pAopbl A0AMHBI peku Yy

B cratbe npuBoanTCS MCTOpMS hOPMMPOBAHUS PACTUTEABHOCTU M (DAOPbI AOAMHDBI pekn Yy, ee
(hAOPUCTUYECKUIT COCTAB M CTPYKTypa MO recAOrMyecknm nepropam. o pesyabtatam npoBeAeHHbIX
MHOIOAETHUX (DAOPUCTUUECKMX MCCAEAOBAHUI HA CErOAHALWHUIA AEHb Ha TEPPUTOPUN AOAMHBI PEKU
Yy B npeaenax KasaxcrtaHa HacumtbiBaeTcs 730 BUMAOB COCYAMCTbIX pacTeHuil, oTHocsWwmxcs K 350
posam u 70 cemeiictBam. Mo BMAOBOMY COCTaBYy, Ha MCCAEAYEMOM TEPPUTOPUN AOAMHBI peku Yy
AOMUHMPYET oTAEA Magnoliophyta, Ha AoAto kKoToporo npuxoamntcst 99,3 % u 17,6 % oTHOCUTCS K
Liliophyta. HanboAbluee KOAMUECTBO BMAOB COCPeAOTOYEeHO B noakaaccax Rosidae, Caryophyllidae,
Lamiidae, Dilieniidae n Ranunculidae B kakAOM 13 KOTOPbIX MMEIOTCS cEMENCTBa MNo 1-2 ceMeincTBa,
OOUABHBIMU POAAMM U BMAAMM, OCTaAbHblE CEMENCTBA MPEACTaBAEHbl HEGOAbLUIMM KOAMYECTBOM.
McTopma pasBUTUS pacTUTEABHOCTU UM (DAOPbl AOAMHBI p. Yy SBASETCS AMLIb YacCTblO MCTOPUMU
pactuteabHocTM CpeaHelt A3mm m KasaxcTaHa Kak €AMHOro permvoHa KpymHOro padra. AHaAm3
Nareo60TaHUYECKMX CMOPO-TIbIABLIEBBIX CMEKTPOB TPETUUHbBIX M YETBEPTUUHBIX OTAOXKEHMI MOKAa3aA,
4YTO CaMbIMU APEBHUMM TUMAMKM PACTUTEABHOCTU AOAUHBI pekn Yy, SBASIOTCS KCepohMTHAg cTenHas 1

NMYyCTblHHAaA PACTUTEAbHOCTb.

KatoueBble croBa: briopasHoobpasme, haopa, paCTUTEAbHOCTb, AOAMHA, peka Yy.

Introduction

The aim of this work was to study the history
of the formation of the flora of the Chu river valley.
The study of the history of the formation of the flora
of desert territories in recent years is of great scien-
tific interest [1,2,3,4,5]. It is especially important to
study the flora of individual, poorly studied regions
located in the desert zone, where the flora and veg-
etation of the floodplains of rivers, terraces, coastal
strip are most vulnerable, which in turn is expressed
in a significant change in pristine biocenoses, a de-
crease in the areas and stocks of species populations
and even their destruction. One of these regions is the
river valley. Chu, which has long been experiencing
significant anthropogenic pressure associated with
increased economic activity.The Chu River origi-
nates from the glaciers and snowfields of the Terskey
Alatau and the Kirghiz ridge, formed by the conflu-
ence of the Dzhuanaryk and Kochkar rivers (in the
northern spurs of the Tien Shan) (42°41' N, 75°55" E)
slightly west of the lake. Issyk-Kul through the Boam
gorge, it enters the plain and, describing a giant arc,
carries its waters into the desert [6,7].

Valley of the r. Chu is located in the south of
Kazakhstan between the Betpak-Dala desert and the
Chu-Ili mountains in the north and the Moyinkum
sands in the south. The length of the Chu river val-
ley is about 1186 m (Figure 1).

The headwaters and part of the middle reaches
of the Chu River, with almost the entire catch-
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ment area, are located in Kyrgyzstan. Within Ka-
zakhstan, the valley stretches for 800 km, part of
the middle reaches and the lower reaches of the
river. The Chu River below the Furmanovka vil-
lage splits into a number of channels and forms
several extensive floods. Administratively, the
lower reaches of the Chu river valley (Furmanov,
Ulanbel and Kamkaly) lie in Kazakhstan within
two regions — Zhambyl and South Kazakhstan.
The territory of the river. Chu with the adjoining
Betpak-Dala and the Moyinkum sands belongs to
the dry hot zone of deserts, and only the southern
and southeastern part (the territory of the Tas-Ut-
kelsky massif) is located in the arid hot zone of the
foothills and flattened low mountains. On the ter-
ritory of the river valley. Chu, there is a contrast
in climatic conditions, significant fluctuations in
the hydrothermal coefficient, the values of aver-
age annual precipitation. The average annual tem-
perature is positive 8-9 © C. The coldest month is
January (- 9 — 10), especially hot — July-August
(from +22 to +29). In the spring, the temperature
rises rapidly. In the second decade of February
and the first decade of March, the snow melts ends
[8]. Frosts in the air in the northern part cease on
21. 1V, in the southern part 29. IV. The frost-free
period lasts 161 days. The average annual precipi-
tation varies from 265-268 mm (Chu-Tolebi) to
170-167-140 mm (Furmanov, Ulanbel, Kamkaly).
In summer, the amount of precipitation decreases
significantly. In spring, precipitation is 30-42% of
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the annual amount, in summer — 12-16%, the rest  out the year (Figure 2). The strongest winds are
falls in autumn and winter. The territory of the  observed in winter and spring, the speed reaches
river Chu is subject to systematic winds through-  2.5-7.6 m /s [8].

3 l'hnu v " --
- "L;-_E;_.,E__ﬂ_' - KAZAHHESTAN oy
IL'E- b u-ll -":_'_,—la-:\:i_ L] -'_\_\-M"'\—\_o—'\- y I_._-#_
¥ g
ﬁh‘_‘_ AR AT -\b‘hh Y ! .:__l__.-;'."'
E e OESEAT Y i
: % - :
&

EFIVL-SLW
1, 3

- UZBEKISTAN

Figure 1 — Shu River

Figure 2 — Chu river
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Materials and research methods

In the process of writing the history of the forma-
tion of the flora of the Chu river valley, there were
sources:, “Flora of the USSR [9], “Trees and bush-
es of the USSR” [10], “Flora of Kazakhstan™ [11],
“Trees and bushes of Kazakhstan” [12], “Plants of
Central Asia” [13], “Key to Plants of Central Asia”
[14], “Illustrated Key to Plants of Kazakhstan” [15],
as well as the works of L.Ya. Kurochkina [16, 17,
18], E.P. Korovin [19, 20, 21], B.A. Fedorovich [6],
V.I. Eliseev [22], K.V. Nikiforova [23], L.S. Berg
[24], E.F. Wulf [25], V.M. Sinitsyn [26], M.M. Ilyin
[27], E.D. Zaklinskaya [28, 29], B.A. Bykov [30,
31], M.G. Popov [32], A.N. Krishtofovich [33],
V.S. Kornilova [34, 35, 36], E.F. Kutuzkina [37],
P.Ya. Abuzyarova [38], Z.A. Svarichevskaya [39],
N.N. Kostenko [40]. To clarify the specific and ge-
neric names, the latest reports by S.K. Cherepanov
[41], S.A. Abdulina [42], A.L. Takhtadzhyan [43].

Research results and their discussion

As a result of long-term studies of the flora of
the Chu river valley, we have identified 730 species
belonging to 350 genera and 70 families. Angio-
sperms form the basis of the flora of the Chu river
valley. Flora of angiosperms according to the sys-
tem of A.L. Takhtadzhyana is represented by 7 sub-
classes from Magnoliopsida (dicotyledonous) and
3 subclasses from Liliopsida (monocotyledonous).
The largest number of species is concentrated in the
subclasses Rosidae, Caryophyllidae, Lamiidae, Dil-
ieniidae and Ranunculidae, each of which has fami-
lies of 1-2 families, abundant genera and species,
the rest of the families are represented by a small
number. The subclass Asteridae is represented by
one polymorphic family, Asteraceae. The smallest
number of species is represented in one subclass of
dicotyledons (Magnoliidae), and in two subclasses
of monocotyledons (Alismidae and Arecidae). In
monocotyledonous the majority of species are con-
centrated in the subclasses Liliidae, in particular in
the families Poaceae, Cyperaceae, Juncaceae and
Liliaceae.

Valley of the r. Chu occupies the eastern part
of the vast Chuya depression, the formation of the
ancient relief of which is reflected in the works of
B.A. Petrushevsky [44], S.S. Shultz [45], V.I. Eli-
seev [46], K.V. Nikiforova [47] and others. Their
brief position is as follows. The formation of the de-
pression belongs to the lower cretaceous [47, 48].
However, the main landforms were laid down in
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the Paleozoic, when the areas of depression of the
Chuya depression, the large southeastern and small
northwestern ones, were mainly determined [49].
The depression is filled mainly with loose mesozoic-
cenozoic sediments. Cretaceous deposits are strong-
ly eroded and kept only in the form of a weathering
crust on the remnant uplands of the Paleozoic. To
a large extent, the depression is filled with paleo-
gene sediments, among which the Upper oligocene
red-colored gypsum clays of the Kendyrlyk Forma-
tion (according to K.V. Nikiforova) are the most
widespread. In the neogen, due to the dominance
of denudation and removal processes, deposits are
enriched with pebbles, gravel, and debris. These
deposits, which received the most widespread de-
velopment, were united by K.V. Nikiforova [47]
into the Andassai formation. Towards the end of the
pliocen, in connection with climate change towards
cooling and humidification, there is an accumulation
of pale-chocolate lacustrine sediments, identified by
the same author, in the Kendyrlyk formation. On the
border of the neogen and anthropogen, intense tec-
tonic movements begin, the Tien Shan grows, the
climate becomes humid, and erosional phenomena
intensify.

The alluvial-proluvial deposits of the Kirghiz
ridge overlapped with a thick layer from the south
a significant part of the ancient surface of the Fur-
manov (Gulyaev) depression before the penetration
of the river. Chu. From the north and north-east, a
stratum of coarse proluvial deposits of the Chu-Ili
and Kendyktas mountains descended here. The allu-
vial-proluvial deposits of the northern and southern
mountain framing converged at an oblique angle,
forming a giant depression from the Ulan-Tumsuk
scarp in the southeast to a remnant plateau called
Tas-Suek-Oba in the west, which was used by the
Chu River, forming its first large intravalley delta.
The geomorphological structure and relief of the
Chu river valley largely determines the direction of
soil formation processes, which contributes to the
distribution of river runoff, which is closely relat-
ed to the history of the development of the valley,
which is a series of deltaic expansions of different
ages connected by narrow necks. Its formation was
carried out by sequential filling with alluvium of the
Furmanov, Ulanbel, Kamkaly depressions and took
place in several stages. The first area of accumula-
tion of the Chu sediments (stage 1) was the Fur-
manov depression, vast and deep, which by the time
of the penetration of the Chu River was largely filled
with alluvial-proluvial drifts from this mountain
frame. With a small thickness of the river, lateral
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and bottom erosion was insignificant, here the river
deposited material brought from the upper reaches.
In the middle course, due to the large slopes, the riv-
er had greater strength; it cut off the proluvial plain
of the Chu-Ili and Kendyktass mountains. The ero-
sion was based on the area of the Karabugut expan-
sion. The bulk of the Chu water flowed into the Fur-
manov depression, forming the shallow Karabugut
lakes. Most of the water was spent on evaporation
and transpiration, since the climate did not undergo
sharp changes in the Quaternary period [49]. Thus,
at the first stage of development, the vast area of the
Furmanov spills was an intravalley delta, the head
part of which can be traced somewhat below the
settlement of Berlik, where the first fork begins —
the dried up right-bank channel of the Saksaul-Dala.
As the mountains rose, the runoff increased. Due to
regressive erosion, the size of the valley increased
both in length and in the volume of annual water
flow. The increasing mass of water of solid suspen-
sions could no longer fit in the Furmanov delta and
two branches of the Saroi and Kazykty branches,
penetrated into the Ulanbel depression (2nd stage),
where it formed a new Ulanbel delta. The river out-
burst caused geomorphological restructuring above
the formed valley.

Due to the lowering of the groundwater level,
significant areas were prone to drying out and de-
sertification, the right-bank alluvial plain of Saksaul-
Dala got lost. The next third stage of the formation
of the valley is associated with the penetration of
the river. Chu into the Kamkaly depression and the
formation of the next Kamkaly delta. The new basis
of erosion caused the formation of another terrace
above the floodplain in the previously formed val-
ley. This terrace (1 above the floodplain) is narrow
and fragmentary; it is compressed on the Tas-Utkel
massif and in the head of the Ulanbel spills, at the
exit from the Kazykty mouth. The penetration of the
Chu into the area of the final runoff (stage 4), after
filling the shallow Kamkaly depression, proceeded
smoothly almost simultaneously with the Kamkaly
depression, without causing changes in the relief
above the formed valley; therefore, no terraces are
observed in the Kamkaly floods. Large remnant is-
lands, composed of paleogene rocks, rise above the
flat surface of the scattered floodplain of channel
channels [49]. M.A. Orlova [49], summarizing all
available information on paleogeology and calculat-
ing the time of filling the depressions, concludes that
the Chu river penetrated into the Furmanov basin in
the neopleistocen (1st stage) about 130 thousand
years ago, that is 96% of the entire time, the activ-
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ity of the river was aimed at filling the Furmanov
(the old name of the Gulyaev) hollow with alluvi-
um. After filling the Furmanov depression, the river
with two branches — the Saroi and Kazykty, skirting
the Tas-Suek-Oba plateau, broke through into the
Ulanbel and then into the Kamkaly shallow depres-
sions. Having reached the territory of the modern
final flow (the area of Lake Ashchikol), the river,
according to M.A. Orlova turned out to be dammed
by the keltiminar deposits of the Syr-Darya, which
had formed long before the Chu river penetrated
here and had a slope of about 0.000022 from the
Syr -Darya towards the lower reaches of the Chu
river and the Sarysu alluvium. Thus, the most an-
cient sediments of the Chu River valley in the lower
reaches were formed in the Furmanov spills. Mod-
ern landforms are mainly formed by the activity of
the river, which branches into a mass of branches in
the areas of wide parts of the floodplain and merges
into one or two channels in places of its narrowing.

The history of the formation of the flora of the
Chu river valley is associated with the uplift of the
Buruntau mountains and adjacent parts of the East-
ern Betpak-Dala upland, as well as with the uplift of
the Kirghiz and Karatau ranges. The uplift of these
mountains in the Paleogene epoch led to a reduc-
tion in the water surface of the Tethys Sea and, con-
sequently, increased climate aridization [47]. Ac-
cording to geologists [48], the northern arcs of the
Tien Shan are characterized by continental deposits,
which indicates the long existence of land in this re-
gion. As noted by V.M. Sinitsyn [26], in the paleo-
gene era, the Tien-Shan was already a highland with
clearly marked blocky ridges and intermontane de-
pressions. However, the general hypsometric level
of the country in the paleogene was 2-3 times lower
than the present one. At the same time, peripheral
depressions open to the Turan plains (Fergana, An-
gren, Chui and others) were flooded by the sea.

The history of the development of vegetation in
the valley of the river. Chu is only a part of the his-
tory of vegetation in Central Asia and Kazakhstan
as a single region of major rank. Paleobotanical re-
mains of that time from the territory of the Northern
Tien-Shan and the Chu river valley are absent, and
the complex of flora can be judged from the buri-
als found in a number of places in Central Asia and
Northern Kazakhstan, including both plant remains
and data from spore-pollen complexes. Thus, ac-
cording to the numerous data on the Late Cretaceous
floras [15, 45], as well as according to the spore-
pollen analysis of the Cretaceous strata [23], it can
be assumed that in the upper cretaceous, up to the
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paleogene borders, the territory of Central Kazakh-
stan, including the Betpak-Dala desert and the adja-
cent valley of the river. Chu was still in the zone of
influence of the vast Tethys Sea. In this area with a
humid and warm climate, rich subtropical flora was
developed, which contained a large number of ferns,
conifers and ancient angiosperms. As noted by V.M.
Sinitsyn [22] the upper cretaceous dinosaurs were
accompanied by crocodiles and aquatic turtles,
whose remains in places form whole layers of bone-
bearing breccias. The earliest mammals, dinocerates
and creodonts, appeared on the border with the pa-
leogene. Already at the end of the cretaceous, when
the temperature began to drop to 8-6, at which rep-
tiles lose their activity and even stop moving, gi-
ant representatives of this class, most characteristic
of the mesozoic fauna, begin to die out quickly, in
the paleogene they are replaced by warm-blooded
mammals, able to withstand significant fluctuations
in ambient temperature. In the early paleogene, on
the territory of Betpak-Dala and adjacent regions
of Central Asia, the subtropical Poltava flora of the
savanna type dominated in upland areas and of the
type of island forests in depressions. This is con-
firmed by the data of the analysis of the spore-pollen
spectrum of the lower sediments [28] which indicate
that a rich subtropical flora of the xerophytic type
existed in the oligocene. According to paleobotani-
cal data the first desert elements — Chenopodiceae,
Fabaceae, Caryophyllaceae, Limoniaceae, Rosace-
ae, Ephedra, Haloxylon, Artemisia and others — ap-
peared on the territory of South Kazakhstan by the
end of the eocen, where their role increased even
more in the oligocene [28]. In our opinion, accord-
ing to the studies of E.P. Korovin [19], B.A. Bykov
[30], E.M. Lavrenko [50] on the territory of the river
valley. Chu species of the following genera could
have survived as relicts: Calligonum, Artrophytum,
Ephedra, ljinia, Zygophyllum and others. At the
same time, at the end of the cretaceous and at the
beginning of the Tertiary period, the penetration
of northern Turgai type settlers into the territory of
Kazakhstan begins. One of the first waves of boreal
flora took place in the first half of the Tertiary. As
noted by V. M. Sinitsyn [22], the change of floras
took place in connection with the cooling and the
manifestation of sharper zoning. The composition of
the Turgai flora was more or less uniform through-
out the warm temperate zone. In the historical devel-
opment of the faunas of the Paleogene, the transition
of the leading role from the forest fauna at the begin-
ning of the period to the fauna of open spaces at the
end of the period is noted. According to the data of
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M.G. Popov [32], M.M. Ilyin [27], E.M. Lavrenko
[47] in the middle of the Tertiary period, due to the
reduction of the ancient Tethys sea, climate aridiza-
tion occurs, where the deserts of Turan, Western
Asia, partly Mongolia and Kashgaria. At the begin-
ning of the neogen, on the basis of mesophilic el-
ements and the modernization of the Poltava flora
preserved in the composition of the oligocene flora,
the ancient Mediterranean flora was formed. In the
course of the miocene, the ancient Mediterranean
flora gradually acquired a xerophilous appearance,
where the xerophilic desert flora then developed.
Hence, it can be assumed that from the deserts of
Turan and Central Asia there was a settlement on
the territory of the valley of the river. Chu Turanian
and Central Asian species. In the upper paleogene-
oligocene, there are also no plant remains directly
related to the region of the Northern Tien Shan [51].
In relation to the valley of the river. Chu there are
materials on the fossil fauna mainly related to the
territory of the river valley. Chu from the northwest
and northeast. Spore-pollen spectra are known for
vegetation of the upper oligocene and lower mio-
cene in the regions of the southeastern Betpak-Dala.
Thus, in the flora of the Chu-Sarysu depression and
Betpak-Dala, the remains of which were collected in
the Aquitanian deposits of the Askazansor suite (up-
per oligocene) south of the Ak-oi depression in the
southeastern part of Betpak-Dala, wood remains,
spores and pollen were found: Abies — 1, Picea -16,
Pinus -33, Betula— 11, Alnus -1, Artemisia — 1, other
forbs — 1 grain [46]. According to E.D. Zaklinskaya
[28,29] the pollen of woody species is 90,9%, non-
woody species — 9,1%. Judging by the list of pollen
and spores given in the work, it can be seen that the
upper oligocen is characterized by a predominance
of angiosperms of the Turgai broad-leaved flora, but
still with a rather large participation of rigid-leaved
evergreen flora. Summing up the results of the study
of the oligocene flora E.P. Korovin [20] comes to
the conclusion that on the same territory, side by
side, there were various flora with their heredity and
in their own way adapted to the habitat conditions:
Turgai forest and Turkmen (Poltava) xerophilous.
For a long time these floras were the sources from
which nature drew material for the autochthonous
development of Central Asia. The composition of
the fauna, according to V.I. Eliseev [22] combines
elements of the middle and upper oligocen, and part-
ly the miocene (Askazansor) fauna. So, along the
right bank of the Chu, on the highlands of the east-
ern Betpak-Dala, in pebble and cross-bedded sands,
remains of bones and teeth were collected, among
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which E.I. Belyaeva [22] identified: Indricotheri-
idae, Allaceropinae, Enteldonidae, Anthracotheri-
idae and Hyaenodontidae. As noted by V.I. Eliseev:
“the structure of the skeleton of the listed animals
allows the assumption that they ate the leaves of
trees, from which we can conclude that there were
forests in the territory under consideration in the up-
per oligocene. However, the forests, apparently, did
not cover the investigated territory with a continu-
ous cover, among them there were also open spaces
necessary for the habitation of Allaceropinae, the
structure of the skeleton of which suggests that they
were good runners” [22]. The spore-pollen complex
of the Tortonian deposits in the middle miocene, ac-
cording to E.D. Zaklinskaya [28,29] is characterized
by the presence of a steppe complex of vegetation
with a predominance of pollen from non-wood spe-
cies. Herbaceous species include pollen Artemisia,
Ephedra, Poaceae, Apiaceae, Chenopodiaceae, As-
teraceae and a group of forbs. The pollen of tree
species is no more than 10-15%, and contains the
genera Pinus, Picea, Taxodium, single Betula, Al-
nus, Ulmus.

Thus, the above spore pollen analysis of Torto-
nian deposits showed that mesophilic tree species
begin to disappear in the middle of the miocene, and
instead of forest formations, herbaceous cenoses
appear, which consist of grasses, wormwood, and
others. The territory of Betpak-Dala and the adja-
cent valley of the Chu river during the miocene is
a treeless space, with a predominance of vegetation
of the steppe and semi-desert type, with separate
island forests along the river banks. And, as noted
by E.P. Korovin [21] treeless plains continue to ex-
ist in the pliocene. Starting from the middle of the
miocene, the climate shifted towards cooling, which
resulted in the ancient glaciation of the quaternary
period. Until that time, most of Europe was oc-
cupied by the Poltava flora of deciduous elements
[25,33]. However, by the time of glaciation, the Tur-
gai cold-resistant species displaced the Poltava flora
to the west and southwest, and a uniform type of
flora was established throughout Northern Eurasia.
In the second half of the tertiary — neogen, an inten-
sive uplift of the Tien Shan takes place. Not only
its geomorphological appearance is changing, but
also the climate. The fossil flora of the Tien Shan is
of great interest, since it is a direct witness, allow-
ing one to imagine the ways of the formation of the
modern flora and vegetation of the Chu river valley.
Plant remains of this time are known from various
intermontane depressions of the Central and Eastern
Tien-Shan (Kochkor, Issykul, Karkarinsk, Tekes).
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Thus, in the generalized list of V.S. Kornilova [35]
from the Middle Miocene occurrences of the Koch-
kor depression along the banks of the Chon-Tuz
and Kichik-Tuz rivers, E.F. Kutuzkina [37] estab-
lished the following species for this locality: Gra-
mineae gen. et. sp. indet.,, Potamogeton miralibis
Kutuz., Potamogeton sp., Phragmites oeningensis
A. Br, Populus nigra L., P. praceuphratica Kutuz.,
P. pruinoza Schrenk, Salix of. argyraceae Wollf,
S. densinervis Kutuz., Ulmus carpinoides Goepp.,
Ulmus sp., Trap asp., Fraxinus sp., Lonicera sp.,
Acer of. turkestanicum pax. In the same deposits of
R. Ya. Abuzyarova [143] a spore-pollen complex
was isolated (in%): Lycopodiaceae, Polypodiaceae,
Filicales no more than 0.3; Abies sibirica — 3,5; Pi-
cea sect. Eupicea — 1-2; Pinus s/g, Haploxylon —
14-40; Diploxilon — 0,5-1; Ephedra sp. — 0,5, Salix
sp. — 1, Alnus sp. — 0,5, Betula sp. — 15, Carpinus
sp. — 0,5-1, Ulmus sp. — 4-12, Ulmaceae — 0,5-1,5,
Celtis — 0,5, Magnolia sp. — 0,5-1,5, Acer sp. — 0,3,
Tilia sp. — 1-3, Quercus sp. — 0,5 -1, Juglans sp. —
0,5-6,5, Ericaceae — 1 -2,5; Rododendron sp. — 0,4;
Lonicera sp. — 0,5; Gramineae — 0,5; Caprifoliaceae
- 0,5, Typha sp. — 0,5; Phragmites sp. — 0,3; Cheno-
podiaceae — 0,5; Sparganium sp. — 0,5-3,0.

By the end of the Pliocene, in connection with
climate changes towards cooling, intensive tectonic
movements began on the border of the neogen and
the anthropogen. The Tien-Shan grows, and appar-
ently, at this time, as a result of endogenous forces,
a number of second-order depressions are formed:
Furmanov (vast and deep), Ulanbel (narrow and
shallow), Kamkaly with large differences in relief
[52]. According to the data of Z. A. Svarichevskaya
[39], at the border of the pliocen and the quaternary
time, the Saroi depression (area of subsidence) is
formed, which, as will be seen later, was used by
the r. Chu on a breakout. Towards the end of the
pliocene (at the border with the quaternary), along
with the growth, the Tien-Shan glaciation occurs
[36,40]. The climate became so humid that the
lake basins began to overflow and overflow their
waters one into another, which further contributed
to the formation of the river network. There was
an increase in erosional phenomena. Friable mate-
rial accumulates, especially along the mountains.
The spore-pollen spectrum of the Akchagyl and
Apsheron deposits, dating back to the upper plio-
cene age, indicates that at the end of the neogen,
xerophilic forms prevailed in the vegetation, but
some relics of more moisture-loving plants were
preserved. Thus, E.D. Zaklinskaya [28] spore-
pollen analysis of Akchagyl deposits showed the
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predominance of steppe herbaceous vegetation and
forbs, constituting 98%, while the pollen of tree
species is 2% and is represented by single grains.
As a result of the spore-pollen analysis of the Qua-
ternary and Upper Miocene sediments in the area
of the lake. Kamkaly-Kol and Bural-kenyntuz in
the north of the southeastern part of the Chu-Sary-
su depression, it was found that, starting from the
Middle Absheron, throughout the entire period of
accumulation of sediments, the spore-pollen spec-
tra repeatedly change their character, which is a re-
flection of rhythmic changes in natural conditions
in the northern parts of Eurasia. It should be noted
that the structure of the earth’s surface and all the
main elements of its reliefs in the quaternary peri-
od begin to approach modern ones, and, therefore,
the conditions of the continental climate prevail
everywhere. With the glacial epoch, writes .M.
Krasheninnikov [54], a lake-river regime arises
and, accordingly, forest vegetation develops. Xe-
rophytic vegetation retreats to the south, spreading
interglacial dry ages.

Thus, as a result of tectonic processes of post-
glacial accumulation by the Neopleistocen, a sur-
face was formed, the modeling of which determined
the direction of the R. Chu and the outline of its
valley. Obeying the general law of the dynamics of
the earth’s surface, the river has done a great job of
leveling the ancient relief. Destroying the rocks of
mountain structures, it carried out the material and
filled them with the most lowered areas of the an-
cient plains [53]. The influence of the floodplain-al-
luvial regime, as well as the vegetation of the water-
sheds of the Moyinkum sands and the Betpak-Dala
desert, created conditions for the formation of the
flora of the Chu river valley.

As for the history of the development of flora in
the Quaternary period on the territory of the Chu riv-
er valley, there are materials of palebotanical stud-
ies of the intermontane depressions of the northern
Tien-Shan. V.S. Kornilova [35] two localities were
established, where one of the localities of the fos-
sil flora was found in the Boam Gorge of anthro-
pogenic age, and the second location, this burial of
plant remains was found on the southern bank of the
Issyk-Kul near the mouth of the Akterek river. Thus,
in the upper section of the Boam gorge, on both
banks of the Chu river, quaternary astracodes and
gastropods, the jaw of a large deer — Megaloceras
and a fern imprint — Onoclea sensibilis L, as well
as imprints of bog plants were found. From plant
residues: Monocotyledoneae — 12.6%; Sparganium
sp. — 3%, Potamogeton pliocenicum — 6%, Myrio-
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phyllum boamicum Korn. — 44%. As can be seen
from the spore-pollen spectrum, the flora from the
Boam gorge from the middle anthropogenic depos-
its is represented by the remains of coastal water and
submerged herbaceous plants, composed of fossil
forms of modern species. Hence, it can be assumed
that the meadow-bog vegetation of the river valley.
Chu descended from the mountains of the Northern
Tien Shan. V.I. Zauer [23] isolated the pollen of
taxa Chenopodiaceae, Caryophyllaceae, Crucife-
rae, Umbelliferae, Artemisia from the sediments of
the upper anthropogen in the Saroi depression and
the lower reaches of the Chu river, of which haze
pollen prevailed. Pollen analysis of the Saroi forma-
tion from the Saroi Basin, according to the data of
Z.1. Gurieva [23] showed the presence of steppe
semi-desert vegetation. As noted by V.S. Kornilova
[36] tree species were not found, since in the era of
the upper anthropogen here, as well as on a larger
area of flat Kazakhstan, apparently, treeless spaces
were already undividedly dominated.

Conclusion

Thus, paleobotanical spore-pollen spectra of
tertiary and quaternary deposits showed that the
most ancient types of vegetation in the valley of the
river. Chu, are xerophytic steppe and desert vegeta-
tion. Their roots go back to the Paleogen, where,
with the reduction of the Tethys Sea, the deserts of
Turan, Iran and Central Asia arise, from where the
Turanian and Central Asian species began to settle.
Found remains of Populus, Tamarix, Haloxylon,
Callygonum and others indicate that in the valley of
the river. Chu, at the end of the Tertiary period, tugai
forests already existed. As noted by B.A. Bykov
[31] tugai forests and light forests, especially along
the rivers of South Kazakhstan, are associated with
the former savannah. Turanga forests are formed
by special poplars from the Turanga desert sec-
tion (Populis diversifolia, P. pruinosa), oak tree
(Elaeagnus oxycarpa), silver shengil shrubs (Hali-
modendron halodendron), comb beetles (Tamarix
ramosissima, T. laxcium), lyceum, clematis (Clema-
tis orientalis) and others. In addition to the physical
and geographical factors of the environment, human
activities influenced the formation of the flora of the
Chu river valley. It is known that the valley of the
Chu river stood in the way of the movement of cara-
van routes, which connected the southern cities with
settlements of Central Kazakhstan, where cultural
and trade relations between Central Asia and Sibe-
ria were carried out. Also, the activity of farmers,
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plowing the most fertile areas of the middle part of  river valley has long been a pasture for winter graz-
the Chu river valley, had no less influence on the im-  ing, which explains the significant presence of weed
poverished flora of the valley, in addition, the Chu  species in the flora.
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