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Analytics

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

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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ON THE CLOSING DATE
OF THE JUNGAR-BALKHASH PALEOBASIN

Abstract. Analysis of materials on the Southeast of Kazakhstan and the adjacent region of China shows that the
development of the Paleoasian ocean occurred through the formation of island arcs and separate sedimentation
basins. Dzhungaro-Balkhash sea basin existed from the early Ordovician to the middle of the Permian period, as
evidenced by the presence of marine fauna in its individual parts. Stratigraphic materials adjacent to the East of
Alakol area of China show that most young marine terrigenous deposits, Jungar-Balkhash basin are of Famennian-
tournaisian the tournaisian age and overlap-cannabischarlie regional volcanic volcanic belt. This is followed by a
break corresponding to the rise of the area, the subsequent accumulation of ground molasses of the Gzhel century,
and then the contrasting lower Permian volcanic series. The youngest ophiolites in the area are of early Devonian
age. These data indicate the autonomous time of laying the pools that make up the paleo-ocean and the close time of
their closure (probably early Permian). Closing method-a collision in combination with a simple filling sedimentary
material. The active edge of the Dzhungaro-Balkhash basin is the Ili plate separating It from the South Tien-Shan
paleocean. Volcanic accumulation of the Devonian, Carboniferous and Permian periods are part of a volcanic belt
that framed Jungar-Balkhash sea basin on the part of the Kazakhstan continent, talking about the geological and
petrochemical data.

Key words: Paleoocean, ophyolites, island arc, active margin, Gzhel age, petrochemical data.

Introduction. Late Paleozoic history of South-East Kazakhstan and Tien Shan is connected with
development of the Paleo-Asiatic ocean and adjoining areas of the Kazakhstan continent. Initial stage of
subsidence the Paleo-Asiatic ocean was connected generally accepted opinion, with disintegration
paleocontinent Rodiniya and the most further his(its) development was shown in shaping the row of the
insular arcs and in accordance with them Ural, Obi-Zaysan, Kirghiz-Terskey, Dzhungaro-Balhash basins
[1, 2]. Time of the closing the Paleo-asiatic ocean is a subject to discussions and is taken within late
Carboniferous to Permian period.

Axial for that ocean is Dzhalair-Nayman ophiolite zone, terminated its development in early
Ordovician [3]. The Second ophyolite zone, Itmurundy in North Balhash area- is taken as ensimatic island
arc, torn right-side shift on Itmurundin and Tekturmas branches. Her(its) development was terminated in
medium of Silurian period. The Large island arc system, separated Dzhungaro-Balhash and Obi-Zaysan
basins, was Chingiz-Tarbagatay ensimatic insular arc, existed in Cambrian and Ordovician [4, 5]. From
located south-west Dzhungar-Balhash basin she is separated with large Chingiz shift; northeast border of
the insular arc was not well-marked, it was facial, with change island-arc sediments into ocean ones to
axial for Obi-Zaysan paleoocean Char-Gornostaev ophyolite suture.

Dzhungar-Balhash paleobasin occupied the space to south-west from Chingiz-Tarbagatay arc and
from Ili plate to northward. In modern cut he has a wedge-shaped outlines and is framed with three sides
by volcanic belts. In the opinion of leading kazakhstan specialist Bespalov V.F, Afonichev N.A., Zaycev
Yu.A., V.Ya. Koshkin and others Dzhungar-Balhash sea pool was gradually narrowed and migrated in
south-east direction [4-7]. Right behind for basin and in the same side framing his(its) marginal volcanic
belts moved.
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The contour of Dzhungaro-Balhash sea basin is outlined it enough clearly. Inwardly it composed
powerful sedimentary, mainly terrigenous and siliceous-terrigenous sediments of Devonian and
Carboniferous systems. Devonian, Carboniferous and Permian volcanic accumulations surrounded the sea
pool with north, west and south, on measure of the removing behind it with local develop changed with
terrigenous by red-colour postponing intracontinental zone [6, 7]. The time of existence Dzhungar-
Balhash basin from formation of marginal rifts at the beginning Ordovician to infilling by the end of
Paleozoic [8-10].

Time of the full closing Dzhungar-Balhash paleoocean on that moment is object of discussion. In
his(its) Kazakhstan part by majority of geologists it is taken as early Permian or as border early and late
Permian period[11]. The Reason for such dating serves presence of Permian sea fossils in layers of
Durnorechen suite beside north bottom of Main Dzhungar range [12]. Here V.A.Bush and others are des-
cribed sea Low Permian sediments (the sandstones and siltstones with lenses of limestone, power 220 m,
containing briozoa and rugosa). The last is presented by forms Artins complex similar known on Ural.

Northward from town Zharkent, near southern bottom of Dzhungar Alatau and in Toksanbay range it
is known outcrops of different-colour conglomerate-sandstone of the postponing Jamanbulak suite,
containing fauna brachiopodes, and foraminifers, the remainders of the flora and palinocomplexes of late
Carboniferous age. In most top of her(its) sequence L.N.Sergeev was described late Carboniferous
brachiopodes, but after M.M.Marfenkova — Hemifuzulines of upper part of the Moscow stage [13].
Palinocomplex is presented by forms typical of bottom, but from sequense of Toksanbay range - by a
typical upper Carboniferous forms: Florinites luberae Samoil., Cordaitina rotata Samoil., nigritellus (Lub)
Shurk and others.

Carboniferous sequence of the sediments of the south part Dzhungar Alatau within active margin of
paleobasin Kugaly suite presented lake grey-yellow sandstone, siltstones, argillites,tuffites, flint and algae
limestones with the remainders of the flora, palinocomplex and imprint amphibious crowns. The
Remainder of the flora in her(its) is typical of upper Carboniferous and bottom mepmu. Palinologic
determinations Potoniesporites novicus Bhar., Punctatisporites granifer Pot., Shophipollenites principalis
Lub. Cordaitina sp and others give the narrower age interval of the accumulation of the sediments: late
Carboniferous [13]. The Imprint of amphibian Protriton Brochiozaurus Gredu from these sediments in
Kurty region also have late Carboniferous or early Permian age [14]. Thereby, we have given on different
parts of the region about existence sea Dzhungar-Balhash basin in late Carboniferous and, may be in early
of the Permian.

Sedimental and geohronological materials of chinese geologist, studied upper Paleozoic volcanic-
sedimentary sequence in mountain Barleyk West Dzhungary (the Northwest China) helped to restore time
of the closing Dzhungaro-Balhash ocean in his(its) the most east, chinese part [15] Upper Paleozoy
sequence of this region includes from below upwards litoral sedimentary layers, containing glauconite
sandstones of shallow shelf (Famen-Tourneous),volcanic rocks of orogenic belt of Tournaisian - Early
Bashkir age, sandstones and conglomerates of Gzhel stage of with gradational bedding unrepresentative
for sea sediments. The sequence has been terminated by bimodal volcanic assotiation, on
geochronological data corresponding to Asselianian and Sakmarian stages of lower Permian.

Northward from Zharkent town, beside south bottom of Dzhungar Alatau and in Toksanbay range
known outcrops of different-colour conglomerate-sandstones of the postponing Jamanbulak formation,
containing fauna brachiopods foraminifer, the remainders of the flora and palinocomplexes of late
Paleozoic age. In most top of her(its) sequence L.N.Sergeeva was described late Carboniferous
brachyopodes, and M.M.Marfenkova — hemifusulines of bottom the Moscow stage [13]. Palinocomplex is
presented by forms of bottom upper Carboniferous, but from Toksanbay sequence - a typical Late
Carboniferous forms: Florinites luberae Samoil., Cordaitina rotata Samoil.,Nigrisporites nigritellus (Lub)
Shurk and others.

Carboniferous sequence of the south part Dzhungar Alatau within active margin of paleobasin
Kugaly formation presented with lake grey-yellow sandstones, siltstones, tuffites, flints and limestones
with the remainders of the flora, palynocomplexes and imprints of amphibious. The remainder of the flora
in her(its) layers are typical of upper Carboniferous and bottom Permian formes. Palinocomplex includes
Potoniesporites novicus Bhar., Punctatisporites granifer Pot., Shophipollenites principalis Lub., Cordaitina
sp. and others forms give the narrower age interval of the accumulation of the retinue: late Carboniferous
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[13]. The Imprint amphibian Protriton Brochiozaurus Gredu from these postponing in Kurty region also
are Carboniferous or Early Permian age [14]. Thereby, we have data on different parts of the region about
existence sea facet Dzhungar-Balhash pool in late Carboniferous and, may be in early Permian.

Sedimentology and geochronology data of Chinese geologist, who have studied [ate Paleozoic
volcano-sedimentary sequense in mountain Barleyk of West Dzhungary (the NorthWest China) helped to
restore time of the closing Dzhungar-Balhash paleoocean in his(its) the most east, chinese part [15]. Upper
Paleozoic sequense of this region includes from below upwards litoral sedimentary rocks, containing
glauconitic sandstones of shallow shelf(Famenian-Tourneous age), volcanic serie of orogenic belt
Tourneous-Early Bashcirian age,sandstones and conglomerates of Gjhelian stage which have gradational
layers unrepresentative for sea sediments. Bimodal volcanic assotiation terminates that sequence, on
geochronological data corresponding to Asselian and Sakmar grade of Lower Permian.

The most young age of detrital zircon from sandstone and U|Pb age of the volcanic rocks said that
these rocks sedimented in Famenian-Tourneisian, Tourneisian — Early Bashkirian , in Gjhelian and
Asselian-Sakmar stages accordingly. Tourneisian Early Bashkirian age of volcanic rocks and their
overland look point to their probable attribute united with Pribalhash-Ili volcanic belt, his(its) east con-
tinuation. The Absence of Upper-Baskirian, Moscow and Kasimov of the postponing, in the opinion of
chinese authors data, is obliged tectonic to ascent Dzhungar Alatau. Dzhungar-Balhash paleobasin, upon
their opinion, was definitively closed before Gjhelian stage, close on time with others ocean pools of the
south part of Paleo-Asiatic ocean [15]. The tops of that sequense composed with the Early Permian basalts
and riolite-dacitic ignimbrites. One sample of dacite from this serie gave on zircon U-Pb age ~298 min
years [15] that is indicative of Asselian stage of time to crystallizations poured.

Alongside with stated stratigraphic material reliable paleomagnetic data show that Paleo-asiatic ocean
was not an united broad ocean, but included several pools, prepared by volcanic arcs and continental
blocks [15, 17]. In particular, as of Bo Liu , Bao-Fu Han and others [16], narrow age interval of the
shaping ophiolites shows that between Boschekul and Zaysan arcs Early Ordovic ocean pool have been
existed, too as a part of Paleo-asiatic ocean. Besides, on near-border of the territory of China, adjoining to
Zharma-Saur and Chingiz-Bakanas Kazakhstan systems, there else row of the zones of ophiolite mélange
were revealled. Some of they include the Cambrian gabbro blocks and are overlayed with Middle
Ordovician chert rocks, but then unconformable — with an Low Carboniferous sediments [15]. In central
part of West-Dzhungar block, verging with orient to Alakol trough, ophiolites associate to Late Devonian
chert rocks of ocean bottom, overlapped by Low Carboniferous sedimentary rocks and is torned by
Carboniferous granitoids with geochemical signs of subductional zones [15]. Thereby, probably, different
basins, being included in Paleo-Asiatic ocean, were formed and developed enough autonomous, but their
closing occurred by simple filling of sedimentary material.

Time of existence Dzhungar-Balhash sea pool in Chinese West Dzhungar covers the length of time
from beginning of Devonian period to beginning or mediums Tourneisian centure [15]. In kazakhstan part
of region it is more vast: from low Ordovician riftogenezis in Tekely zone to accumulation Low Permian
Durnorechen suite of the retinue Alakol region [18]. The border Dzhungar-Balhash pool and paleocon-
tinent, referred in chinese publications Ili plate, is facial, with gradual transition overland, mainly volcanic
rock of the active margin in coastal ones, containing more significant share terrigenic material and then,
on removing from coast line inside pool - in sea sedimentary with gradually decreasing admixture ash
[18, 19]. Dzhungaro-Balhash pool within north part Dzhungar Alatau before medium Carboniferous
period was an arena of the accumulation mainly siliceous and terrigenic sea sediments. Followed time of
accumulation of carbonates was short, has occupied the Bashkirian stage and occurred only in Borotal
region [5]. For Moscow stage characteristics of local accumulation variegated sandstones of Jamanbulak
suite in coast part of pool[6]. The Internal space Dzhungar-Balhash basin in the second half of
Carbononiferous period presented itself area, removed from the sources of the demolition with very faded
clay-chert accumulation.

Relatively recently appeared the publications on Tien-SHan [8, 10, 11, 19] and others], characterizing
South Eeast Kazakhstan and North Tien-SHan as active margin not Dzhungar-Balhash ocean, but located
to south of it Turkestan (South-Tien-Shan ocean, which developed on background subduction ocean crust
with south under Ili plate [11]. To such conclusion authors of enumerated publications come, outgoing
from proximity Ili segment of the volcanic belt with South-Tien-SHan ocean basin, but without regard
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petrochemical zones composition of the volcanic rocks of Ili belt. The Authors were repeatedly indicated
on asymmetric petrochemical zones composition of the rocks of Ili volcanic belt fragment, first of all on
growing potassium on measure of the removing from Dzhungar-Balhash sea in south direction on all
his(its) length from Kurty region to China[20]. The most enriching potassium Devonian, Carboniferous
and Permian volcanic rocks formed the rear synclines on narrow band along south edge paleocontinent in
Kirghiz range, near Issykkul lake and in Karatau Ketmen. On the contrary, calc-alkaline, more sodium-
volcanic rocks are typical of adjoining to Dzhungar-Balhash basin of the north edge of the belt, where they
form the extensive fields, having transition to coast-sea facies. On figures 1, 2 there are brought compa-
rison coeval main rocks of lower Carboniferous Dzhungar Alatau (the Guantobe suite, 145 samples and
Altynemel series, 149 samples) and ranges of North Tien-Shan (the Ketmen, 161 samples and Kuluktau
series, 60 samples). Distinctly more high contentses of alkaline are seen in Djungar volcanites contentses
ferric and lowered in contrast with alkalinity. For greater contrast SiO,:100, but Al,05:10 (in mass %).

The South border of Ili plates, presenting hercinides an active margin of Dzhungar-Balhash
paleobasin, tectonic, passes on Atbashi-Inylichek shift, southward from which sea faces South-Tien-Shan
sea basin are presented [19, 21]. Petrochemical materials on volcanic formations of Ili plate are indicative
of growing in south direction of the powers of the eath crust[20].Usually on active Andy type margin
her(its) growing occurs on measure of the advancement deep into continent and only large rifting breaks
exist in rear parts these volcanic belt and are formed zones powerful basalt volcanism type to Provinces
Pools and ranges of North America. The Similar situation existed in Carboniferous period on Ili plate,
allowing to speak of possible take-off in medium Visean stage her(its) south edge (Issykkul block) from
the main part on rear North-Kungey high angled fault. The torning away block with large Sonkul and
Sarydzhaz batolites belonged inland part of Ili plate - the zone overland volcanic outlying-continental
type. With south she was limited North-Kungey fault, providing in contact volcanic belt and synchronous
him terrigen-carbonate sequences of rear Karatau-Nothern Tien-Shan- basin.

Saur phase of tectogenezis has caused the manifestations basalt volkanizm (basalt Satin suite of
Kungey-range Dalashik and calcareous-basalt-rhyolitic series along Kokpak-river. It was formed subla-
titudinal graben, during Visean and beginning of Serpuhov stages of Carboniferous period, filled with
basalt, lenses and horizon organic limestones, arcoz and quartz sandstones, which the source served the
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Figure 1 — Comparison of composition Tournaisian-low Visean basalts Dzhungar Alatau (Juantobe series, 145 samples)
and Ketmeni range (Ketmen series,161 samples)

—219=——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

A\
\
A
A
4

1 / V

0
o o o o - - =) - = —~
g 8 g g 2 2 2 2 2 5
gt (= o @ = = = 2

— — —AaTHHI>MeaAbCKAaHA

Kyaykrtayckasn

BazansT TpaxubazameTOBHH TV

Figure 2 — The Comparison of composition Visean basalts Dzhungar Alatau (Altynemeli series, 149 samples)
and Ketmeni range (Kuluktau series,60 samples)

salients precambrin sediments and granites of Sarydzhas batolit. The Width of graben is more 10 km,
visible extent is of the order 200 km. Southward from it wide-spread shallow calcareous sediments, inclu-
ding thin bedding/oncolitic limestones of Central Tien SHan, but here in after southward - a gneisses and
eclogites,forming powerful zone of metamorphic rocks , belonged to South-Tien-Shan paleobasin.

Degradation of Karatau-North-Tyanishan rear basin was expressed in his(its) salting, appearance
gypsum and shallowing By the end of Carboniferous period dominating his(its) sediments become the red
coloured sandstones and siltstones with the remainder of overland flora (Tekes suite) and Late Cardoni-
ferous complex spores and pollens. They formed outcrops in Kopyl range and along Karkara-river, where
rumpled; creased in steep folds, places are pulled over on Low Carboniferous-bashkirian grey coloured
complex [21].

Disappearance of the last sea basin and the beginning of accumulation continental the red coloured
molass at the end of Asselian - the Sakmar century marks the beginning of a rigid collision on the Sou-
thern Tien Shan [11, 22]. Possibly, and for the North Tien Shan continent the beginning of a rigid collision
with Tarim is necessary on Asselian-Sakmara centuries of Permian period.

Work is performed with assistance of Committee of Science of Ministry of education and science
Republic Kazakhstan at the expense of resources of the agreement Ne 189 of 15.03.2018. "Scientific
ensuring complication and expansion of mineral raw material resources of Republic Kazakhstan".

JI. . Ckpunnuk, P. P. I'aeen
«K. I. CorbaeB aTpIHAAFBI TE€OTOTHSUIBIK FRUTbIMIAp HHCTUTYTH JKCILL, Anmatsl, Kasakcran

JKOHFAP-BAJIKAIII ITAJIEOBACCEMHIH KABY
YAKBITBI TYPAJIBI CYPAKTAP

Annoranus. Oxrycrik-1Isreic Kazakcran xoHe KpiTaliMeH 1iekapaiac o0ipIcTap OOHBIHIIA MaTEepUATIAPIBI
Tanmay apkpuibl [lajgeoa3smwaTtThiK MYXWUTTHIH JAMYBl apajl JIOFalapbl MCH OKIIAyJaHFaH OacceHHAepIiH CEeIUMEH-
TAIMSUIBIK KAJBINTACY JKOJBIMEH KENUN INBIKKAHIBIFBl alKeiHaanael. JKoHrap-bamxam TeHi3 OacceiHmepi eprte
OpIOBHUK IIeH epM Ke3eHiHIH OpTachlHA AEWiH KaJbINTACKaH, OHBIH IIOTiHIUIEpiHAEe TeHI3 (ayHaIapbIHBIH OOIYbI
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OCBIHBI Jaenzeiinl. Anakesa aylnaHbIMeH Hiekapanac Kpitail TeppUTOpHSCH OOWBIHIIA CTpaTerpaHsUIbIK MaTe-
puangap XKonrap-banxam maneoOacceifHiHIH €H Kac TEHI3MIK TeppUTeHAl MeTriHaiurepi (GaMeH-epTeTypHEeH Kese-
HiH/Ie eKCHITiH JKOHE IIETKI BYJIKaHIBIK OelIeyIiH TypHeH-epTe OauIKbIPIIBIK BYIKAaHUTTEP] KAYBI KATKAHIBIFBIH
alikpIHmaiapl. Opl Kapail coiikecTi KeTepuliMii ayJaHAapia Y3uIicTep JKalFachlll, DKENIIK AJYipiHAEeri COHFbI
JKUHAJIFaH XKepycTl MOJIAcChl, OJaH KeHiH KOHTPAcThl TOMEHTI IepM BYJIKaHABI CepUsCH Jkainracyna. by aynaHHbIH
eH kac 0 MOJIUTTEPI epTe JeBOH AdYipiHe xkartabl. by aepekrep GacceHAep/iH KaThIChl, KYpaylIbl MaJeOMyXHUT-
TBIK YKOHE OJIap/IbIH JKaObLTy YaKbIThI (€pTe mepM 00JIybl MyMKIH) Typajibl SpTYpIi Asyipiepai adkeinaaiasl. Komu-
3Ms1 apajlacKaH SJIeTTerl LIeTiH/l MaTeprallIApMEH TOJITBIPY KaObUTy MKOJIbI OOJIBIN TaObLUIa IbI.

Konrap-banxam 6accelininin Oencenai meri — onbl OHTYCTIK TsHb-1llane maneoMyXuThiHAH Oeuill TypaThIH
Ine mumTacer Gonbin TaOblIagbl. J[€BOH, TacKeMIp JKoHE IepM Ke3€HAEPiHIH BYJKaHIBIK >KMHaKTamybl Kazakctan
KOHTHHEHTI >karbIHarel JKoHFap-bamxam TeHi3nik 0acccelHi KopIan TypFaH BYJIKaHABIK OemaeMIiH 0etiri O0obIn
TaObIIaIbl, Oy TYPabl T€0JIOTHSUIIBIK YKOHE METPOXUMUSUIBIK MAJIMETTEp/Ie alThlIa bl

Tyin ce3aep: maneoMyxuT, 0opUOIUTTED, apaNABIK T0Fa, OEJICEeH Il meTi, (payHa, HKEIbIIK APyC, TEeTPOXUMUSI-
JBIK TapamMeTpIIep.

JI. 1. Cxpunnuk, P. P. I'ageen
Wuctutyt reonorndeckux Hayk uM K. M. CatnaeBa, Anmartsl, Kazaxcran

K BOITPOCY O BPEMEHH 3AKPBITUS
JUKYHI'APO-BAJIXAIICKOI'O ITAJIEOBACCENHA

AHHOTanMs. AHAIN3 MaTepPHaJoB II0 OT0-BOCTOKY Ka3axcrana m mpuieraromieit oonactu Kuras mokaseiBaer,
4yTo pasBuTHe llaneoasmaTckoro okeaHa MPOUCXOMIO MyTeM (POpMHPOBaHMS OCTPOBHBIX IYyr M 000COOIEHHBIX
OacceitHOB cemuMeHTayn. JyHTrapo-bamxamckuii MOpcKoi 6acceifH CyIecTBOBall ¢ paHHETO OpIOBHKA JI0 cepe-
JHUHBI TIEPMCKOTO MEepHOJa, O YeM CBUACTENILCTBYST HaIM4YMe MOPCKOH (ayHBI B ero orioxkeHusx. Ctparurpadu-
YECKUE MaTepUalipl M0 MpHIETaruied K AJaKoJIbCKOMY paifoHy Teppuropun Kuras moxaspiBaroT, 4To Hauboiee
MOJIOJBIE MOPCKHE TeppHIeHHbIe oTioxeHus [xyHrapo-banxamckoro naneobacceliHa MMEIOT (haMeH-paHHETYp-
HEWCKUI BO3pacT M NEpPEeKpHIBAIOTCS TYypHEHCKO-paHHEOAIIKUPCKUMH BYJIKAHUTAMH KpPaeBOTO BYJIKAHUYECKOTO
nosica. Jlanee cieayeT nepepsiB, COOTBETCTBYIOIIMH MOTHATHUIO paioHA, MOCHEyIolee HaKOIJIEHHE Ha3eMHOI
MOJIACChI TKEJIBCKOTO BEKa, a 3aTeM KOHTPACTHOM HIKHENEPMCKOHM ByJKaHW4YeckoW cepuu. Hambosiee Mosombie
oHONHUTEI 3TOr0 pailoHa MMEIOT PaHHEIEBOHCKHN BO3pacT. JTH JIaHHBIE TOBOPSAT O Pa3HOM BPEMEHH 3AJIOKEHUS
OacceiiHOB, COCTABIISIIOIINX MaJICOOKEaH M OJM3KOM BPEMEHH HMX 3aKpBHITHsS (BEpOSTHO, paHHAs mepMb). Criocod
3aKpBITUS — KOJUIM3HS B COYETAHUM C IIPOCTBIM 3aIIOJHEHUEM OCAJOYHBIM MATEPUATIOM.

AxtuBHOW okpamHol [[xyHrapo-bamxamickoro OacceifHa siBisieTcst Vnmiickasi moiwTa, OTAEISIOMAs €ro OT
IOxHO-TsHB-11laHCcKOTO Maneookeana. BynkaHnyeckne HaKOIUIEHHS JI€BOHCKOTO, KAMEHHOYTOJIEHOTO U TIEPMCKOTO
MIEPUOIOB SBJLSIFOTCS YaCThIO BYJIKaHUYECKOTO Tosica, oopamsiBiiero JkyHrapo-banxamickuit Mopckoit 6acceitH co
cTopoHbl Ka3axcTaHCKOro KOHTUHEHTA, O 9€M IFOBOPSIT T€0JIOTHYECKHE H METPOXUMHUYECKUE JaHHBIE.

KiroueBble cj10Ba: najgeookeaH, opUONNTHL, OCTPOBHAsA Iyra, aKTUBHAs OKpauHA, (ayHa, DKEIbCKUH sApyc,
METPOXUMHUUYECKHE MapaMeTpHl.
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