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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 ecarly 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 carly 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.
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Introduction. Late Paleozoic history of South-East Kazakhstan and Tien Shan is connected with
development of the Paleo-Asiatic ocean and adjoining arcas 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 arca- 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-Gornostacv 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 luberac 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 carly
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 seric 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, Toumneisian — 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) cast 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 Alatan. 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 mln
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
Dumorechen 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 Chinal20]. 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 Kuluktan
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 Si0,:100, but Al,O;: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)
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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. A, Ckpunnuk, P. P, 'ajgeer
«K. I. CorbacB arbiHAAFBI TCOTOTHIBIK FRUTBIMIAP HHCTHTY T JKCI, Anmarsr, Kazakcran

JKOHFAP-BAJIKAII MAJTEOBACCEMHIH KABY
YAKBITHI TYPAJIBI CYPAKTAP

Annoramust. OrrycTik-1Isrsic Kazaxcran xoHe KpiratiMen mekapanac o0apIcTap OOHBIHIIA MaTEPHAIIAPABI
Tangay apkeuibl IlameoasHaTThIk MyXHTTBIH AaMybl apaj JOFajdapbl MEH OKIIayJaHFaH OaccEHHICpAIH CEIHUMCH-
TAUFSIIBIK KAIBIITACY KOJBIMEH KEIWMI IIBIKKAHABIFBI aikbiHaannel JKowurap-bamxam teHi3 Oaccelinnepi epte
OPIOBHK IICH NEPM KE3CHiHIH OPTachIHA ACHIH KAIbINTACKAH, OHBIH IIGTIHIUIEPIHAE TEHI3 ()ayHATAPBIHBIH OOIybI
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OCBIHBI JIOJICACHII. ANaken ayJaHbIMCH micKapanac KpItalt TeppuTOpmsCchl OOMBIHINA CTparerpausuIbIK MaTe-
puangap JKorrap-banxam mameoOacceHHiHIH €H Kac TCHI3AIK TEPPHICHAI MeriHaitepi (paMeH-epTeTypHEH Ke3e-
HiHJC CKCH/ITIH ’KOHE MIETKI BYIKAHABIK OCIACY MIH TYpPHEH-ePTE OAIIKBIPIBIK BY IKAHUTTEPI KAy BI YKATKAHIBIFbIH
aNKpIHIAKOBL. Opi Kapail colikecTi KeTepumimMal ayJaHAapaa Y3IMCTep >KAJFACHIN, DKENTIK JOVIPIHACTI COHFBI
JKUHAJFAH JKEPYCTI MOJIACCHI, OJJaH KEifiH KOHTPACTHI TOMEHTI IEPM BYJIKAHABI CEPICH >KaFacyaa. by ay taHHBIH
eH jkac omommTTEpi epTe ACBOH AdYipiHe Kataasl. by aepexrep GacceHACPAIH sKaThICHL, KYPAyIIbl HAJCOMYXHUT-
THIK YKOHE 0JIAPJBIH 7Ka0BIIy YaKbITHI (€pPTE mepM O0JIyBI MyMKIH) TYPalbl 9PTYPI A3yipaepal ankeHaanael. Kommu-
3WS1 APANACKAH SCTTET] NIOTIHAI MATEPHAIAPMEH TONTHIPY YKAOBLTY OBl OOJIBIN TAOBLIAIBL.

Xonrap-banxamr 6acceitHinig OenceHai meri — oHbI OHTYCTIK TaHb-11IaHb MAJCOMYXUTHIHAH 06N TYPATHIH
Ime mmmTacer Oomsm TadObIIabl. [IEBOH, TACKOMIp >KOHE IEPM KE3CHACPIHIH BYIKAHIBIK ;KHHAKTANYbl Kazakcraxn
KOHTHHCHTI ;karbiHAarbl JKonrap-banxam TeHi3aik 6accceliHi KOpImamn TYpPFaH BYJIKAHABIK OeixaeMIiH 6emiri 60k
TaOBLIABI, Oy TY PAbl TCOIOTHSIIBIK >KOHE METPOXHMHUSUIBIK MATIMETTEP/IC AUTHLIAIBL.

TyiH ce3aep: mancoMyxur, o(h)HOTUTTEP, APAABIK T0Fa, OCICCHI meTi, (PayHa, TKCTBAIK APYC, NCTPOXUMHS-
JBIK HapaMeTpIaep.

JI. A, Ckpunnux, P. P, 'ageer
WnctntyT reonormueckux Hayk uM K. M. Carmaesa, Anmarst, Kazaxcran

K BOIIPOCY O BPEMEHH 3AKPBITUA
JUKYHTAPO-BAJIXAIICKOI'O HAJIEOBACCEUHA

AHHOTAINS. AHATH3 MAaTEPHAIIOB IO FOTO-BOCTOKY Kasaxcrana m mpmueraromeii oonactu Kuras mokaseIBaer,
4yT0 pazuTHE [laneoa3zsmaTckoro OkeaHa MPOMCXOAWIO IMyTeM (OPMHPOBAHHS OCTPOBHBIX AYT W 000COOICHHBIX
OaccelinoB cemquMmeHTarmn. JKyHTapo-bamxamckmit MOPCKOH OAaCCCHH CYMICCTBOBAN ¢ PAHHETO OPAOBHKA 0 Cepe-
JUHBI TIEPMCKOTO IIEPHOA, O YE€M CBHICTCILCTBYET HAIMYHE MOPCKOH (hayHbI B €ro oTiokeHmIX. Crparurpadu-
YCCKUC MATCPHANBI MO MPHICTAIOMCH K ANAKOJBCKOMY padoHYy TeppuTOpuH KuTas mOKa3hIBAKOT, 4TO HAHOOJCC
MOJIOJIBIC MOPCKHC TCPPHUICHHBIC OTHOXKCHHA J[KyHrapo-bamxamckoro mameobacceiina HMCIOT (haMCH-PAHHETYP-
HEHCKUI BO3pACT W TEPEKPHIBAIOTCS TYPHEHCKO-PAHHEOAIIKMPCKUME BYJIKAHHTAMH KPAacBOTO BYIKAHHYECKOTO
nmosica. Jlagee creayeT MepephiB, COOTBETCTBYIOIIUN MOJHATHIO PAilOHA, MOCIACAYIONICE HAKOIUICHHE HA3CMHOU
MOJIACCHI TKCJICKOTO BEKA, a 3aTEM KOHTPACTHOM HIDKHCTICPMCKOHN BYIKAHHUYCCKOHW cepuu. Hambosiee momomsie
0(pHOHTHI 3TOTO palioHa MMCIOT PAHHCACBOHCKHH BO3PACT. JTH JAHHBIC TOBOPAT O PA3HOM BPCMCHH 3aJI0KCHHS
0acCCHHOB, COCTABJLAIOIINX MANCOOKEAH W OJMM3KOM BPCMCHH WX 3aKPHITHA (BSPOATHO, paHHAA mepMmb). Criocod
3aKPBITHA — KOJUTU3HA B COUCTAHUH C MPOCTHIM 3aITOJTHCHHUEM OCAA0YTHBIM MATCPHATIOM.

AxruBHOH OKkpamHON JKyHrapo-banxamckoro OacceliHa siBisiercst Momiickas mimra, OTACLIOIIAS €ro OT
IOxHO-TsHb-111ancKOTO Mancookeana. ByIKaHUYECKHE HAKOIICHHS ACBOHCKOTO, KAMECHHOYTOJIBHOTO M IIEPMCKOTO
MICPHOOB SABLFOTCA YaCTHEO BYJIKAHHYCCKOTO TOsACa, oOpamyiasirero [xyHrapo-baaxamckuit MOpCKoii Oacceita co
CTOPOHBI Kazaxcranckoro KOHTHHCHTA, 0 €M TOBOPAT TCOJIOTHICCKUC U NCTPOXUMHUYICCKUC JAHHBIC,

KimoueBbie ci0Ba: mancookeaH, O()HOIHTHI, OCTPOBHAS AyTa, aKTHBHAS OKpawHA, (hayHa, TKEIBCKHH SIPYC,
MIETPOXUMHITICCKUE TTAPAMETPBL

Information about authors:

Skrinnik Lyudmila Ivanovna, candidate of geological-mineraligical Sciences, Chief researcher of LLP
«Institute of geological Sciences named after K. 1. Satpayev», Almaty, Kazakhstan; lisgeo@inbox.ru;
https://orcid.org/0000-0001-6489-8065

Gadeev Ravil Ravilevich, master of applied Geology, researcher of LLP «Institute of geological Sciences
named after K. I. Satpayev», Almaty, Kazakhstan; gadeev_ravil@mail.ru; https://orcid.org/0000-0002-9428-8142

REFERENCES

[1] Dobrecov N.L. The Evolution of the structures Ural, Kazakhstan, Tien-Shan and Altai-Sayan areas in Ural-Mongolian
pleated belt(the Paleo-asiatic ocean) / Geology and geophysics. 2003. Vol. 44, 1-2. P 5-27 (in Rus.).

[2] Samygin S., Heraskova T.N., Kurchavov A.M. Tectonic development of Kazakhstan and Tien-Shan in Neoproterozoic
and in early-middle Paleozoic // Geotectonic. 2015. N 6. P. 12-24 ( in Rus.).

[3] Rjazancev A.V., Tolmacheva T.Yu., Nikitina O.1. Ophyolites, island-arcs and intracontinent rifts complexes in system of
tectonic covers of Chu-Ili region Kazakhstan // Geodinamic evolution of the lithosphere Central-Asiatic fold belt (from ocean to
continent): Material of the confer. N 4. Irkutsk, 2006. Vol. 2. P. 104-108 (in Rus.).

— 221 =——



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

[4] Bogdanov A.A., Zaycev YU.A., Mazarovich O.A., Maksimov A.A., Tihomirov V.G., CHetverikova N.P. Tektonic
pationmpoBanue paleozoic array Central Kazakhstan // Bulletin Mosc. University. Series geol. 1963. N 5 (in Rus.).

[5] Geology construction of Kazakhstan / Bekzhanov G.R., Koshkin V.YA. and others. Almaty: AMR RK, 2000. 396 p. (in
Rus.).

[6] Afonichev N.A. The Main line of the structured plan Dzhungar Alatau, Tarbagatay and North-East Pribalhash area //
Mat-ly on geologies and useful fossilized Altay and Kazakhstan. VSEGEI. New series. 1960. Vol. 33. (in Rus.).

[7] Skrinnik L.I south-east Kazakhstan - active late Paleozoic border of the Paleo-Asiatic ocean // Geology and metallogeny
Kazakhstan. Almaty, 2000. P. 99-108 (in Rus.).

[8] Buslov M.M., Cai K. Tectonics and geodynamics of the Altai-Junggar orogen in the Vendian-Paleozoic: implications
for the continental evolution and growth of the Central Asian fold belt // Geodynamics and tectonophyzics. 2017. Vol. 8, N 3.
P.421-427 (in Eng.).

[9] Filippova I.B., Bush V.A., Didenko A.N. Middle Paleozoic subduction belts: The leading factor in the formation of the
Central Asian fold-and-thrust belt // Russian Journal of Earth Sciences. 2001. 3(6). P. 405-426 (in Eng.).

[10] Buslov M.M., Safonova I.Y., Watanabe T., Obut O.T., Fujiwara Y., Iwata K., Semakov N.N., Sugai Y., Smimova L.V.,
Kazansky A.Y. Evolution of the Paleo-Asian ocean (Altai-Sayan region, Central Asia) and collision of possible Gondwana-
derived terranes with the southern marginal part of the Siberian continent // Geosciences Journal. 2001. N 5(3). P. 203-224 (in
Eng.).

[11] Brcks Yu.S., Alexeev D.V., Dzhenchuraeva A.V., Van B. History of the closing ocean basins in late Paleozoic between
Tarim and Dzhungary: geodynamics and stratigraphic problems // Scientific notes Kazan university. The Series of natural
sciences. 2016. Vol. 158, kn. 1. P. 75-93 (in Rus.).

[12] Bush B.A., Dmitrieva V.K., Iliina T. Sea Permian sediments in East Kazakhstan // Bulletin M. o-Ba ucm prirody. dept.
geologies. 1967. Vol. HLII(6). P. 6-12 (in Rus.).

[13] Skrinnik L..I., Grishina T.S., Radchenko M.I. Stratigraphy and paleogeography of Carrbonifer of south-east Kazakhstan
// Geology and prospecting of mineral wealth Kazahstana. 1998. 4. P. 9-14 (in Rus.).

[14] Radchenko I.I. First discovery of fossilized amphibian in South Kazakhstan // News of AS KazSSR. 1959. N 6 (in
Rus.).

[15] Bo Liu, Bao-Fu Han, Jia-Fu Chen, Rong Ren, Bo Zheng, Zeng-Zhen Wang, 1i-Xia Feng. Closure Time of the Junggar-
Balkhash Ocean: Constraints From Late Paleozoic Volcano-Sedimentary Sequences in the Barleik Mountains, West Junggar,
NW China // Textonics. 2017. N 36. P. 1-23 (in Eng.).

[16] Gao X., Wei JH., Fu LB., Wang M., Zhang L., Yue P. Geochemical character and tectonic significance of the
Kalagang Formation volcanic rocks in Tuoli area, West Junggar [in Chinese with English abstract] // Geological Science and
Technology Information. 2014. 33. P. 16-24 (in Eng.).

[17] Van der Voo R., Levashova N.M., Skrinnik L..I., Kara T.V., Bazhenov M.L. Late orogenic, large-scale rotations in the
Tien Shan and adjacent mobile belts in Kyrgyzstan and Kazakhstan // Tectonophysics. 2006. Vol. 426. P. 335-360 (in Eng.).

[18] Skrinnik L.I. To geodynamic of South-East Kazakhstan // Tectonic, geodynamic and processes of magmatism and
metamorphism. M., 1999. P. 135-136 (in Rus.).

[19] Burtman V.S., Samygin S.G. Tectonic evolution to High Asia in Paleozoic and Mesozoic // Geotectonic. 2001. 4.
P. 34-54 in Rus.).

[20] Skrinnik L.I. Petrochemical zone volcanic belt of South-East Kazakhstan // Geology Kazakhstan. Full-grown. Int. Geol.
Congress. Almaty, 2008. P. 91-101 (in Rus.).

[21] Skrinnik L.I., Esmintctev A.N. Lateral rows of the Carboniferous deposits of North Tian-Shan // News of as RK. Ser.
geol. 2008. N 3. P. 4-16 (in Rus.).

[22] Biske Ju.S. Paleozoic structure and history of South Tien-Shan. S-Peterburg, 1996. 192 p.

—222 ——



