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Summary AHHOTaUuA

Present publication is a part of the GIS based "Atlas of the
Lithology-Paleogeographical, Structural, Palinspastic and
Geoenvironment Maps of Central Eurasia” that was constructed
by geological institutions of 8 countries as follows: Kazakhstan,
Russia, China, Uzbekistan, Kyrgyzstam, Turkmenistamn,
Tadjikistan and Azerbaijan during 1997-2001.

The Atlas bases on the great amount of highly analyzed
and correlated primary geology-geophysical data (reports and
publications) including drilling and seismic data. It employs
modern geodynamic concept. Oil, gas and mineral fields are
shown on the lithology-paleogeographical maps and on the
charts. Complete Atlas consists of 43 lithology-paleogeographical
(non-palinspastic), 2 structural and 2 geoenvironment maps of
1:2,500,000 scale; 23 palinspastic maps of 1:10,000,000 scale;1
tectonic map and 600 historic-geological charts. All maps will be
available for review and printing in Arc/View format, while charts
and supplementary materials are prepared in Corel Draw format.
CD publication will be followed.

Suggested hard copy of the Atlas includes 18 lithology-
paleogeographic, 17 palinspastic, 1 structure, 1 geoenvironment,
1 tectonic maps and 280 historic-geological charts presented in a
smaller scale. Short explanatory note comments on the Earth
crust evolution stages within the region of Central Eurasia.

The Atlas has no analogs in the world practice in terms of
detail presentation and regional size (7,5 mil. km%. The Atlas
provides modern scientific base for further detail study in a sphere
of geology, geodynamic, minerals, and current status of the region
environment.

Geologists, experts and managers will find this Atlas useful
for geological and geophysical data interpretation, oil, gas, coal,
uranium, gold, rare and complex metal resources forecast and
evaluation, license option determination and environment impact
cost assessment. University teachers and students may use it for
regional geology and tectonic study.

Hactoswee wuapnaHue ssnsetca dactbio FUAC npoekra no
"ATnacy nutonoro-naneoreorpagouyeckmx, CTPYKTYPHikIX,
nanuvHcnacTu4eckux, W reoakonornveckux kapt LieHTpanbHoM
Espa3suu”, cosgaHHoro B 1997-2001 rr. reonoruqeckumu cnyx6amm 8
cTpaH - Ka3saxcrtaHa, Poccum, Kutas, YabekuctaHa, TypkMeHUCTaHa,
Kbiprbiactana, Azep6ainaxaHa u TagpkukucraHa.

ATnac cocTaBneH Ha OCHOBaHMKW aHanusa orpoMHoro obvema
reonoro-reounanyeckoin  mHpopmauum (reonorudeckue OTYeTHl WU
ny6nukauuu), B Tom 4ynucne matepvanos 6ypeHua v ceiicmopa3aseaku, ¢
NpUMEHEHUEM COBPEMEHHbIX FeoOAMHAMMYEcKUX KoHuenuuin. Ha
nuTonoro-naneoreorpaduyeckue KapThl W KONOHKU BbiHECEeHH!
MECTOPOXAEHUA NOnesHbix wuckonaembix. FONHbIA SNEKTPOHHLIN
BapuaHT ATraca coctouT u3 43 nutonoro-naneoreorpacu4eckux (He
nanuMHcnNacTu4eckux), 2 CTPYKTYPHbIX W 2 reo3KONOru4eckux kapT
macwTtaba 1: 2 500 000, 23 nanMHcnacTudeckux macwraba 1:10 000
000,11 TekToHN4EeCKOM KapTbl 1 600 MCTOPUKO-reoNorM4eCcKUX KONoHOK.
Bce kapTbl Atnaca 6yayt npurogHsl AN npocMmoTpa W nevatu B
c¢dopmarte Arc/View, B KONOHKM WM AONOMNHUTENbHbIe MaTepuansi
noctpoeHbl B ¢opmare CorelDraw. MonHbiii ATnac roroeuTcs K
napaHuio Ha CD.

B AaHHOM M3aaHWu B yMeHblUeHHOM MacluTabe npeacTasneHs
18 nutonoro-naneoreorpaduyeckux, 17 nanuHcnacTudeckux, 1
CTPyKTypHas, 1 reoakonorudeckas, 1 TekToHudeckas kapTol v 280
MCTOPUKO-FeONOrMYECKUX KONOHOK. B KpaTkoil 3anucke W3noXeHs
OCHOBHbI€ aTanbl 3BONKOLUK 3eMHOi kopbi LieHTpansHoi Espasuu.

Mo aetanbHOCTU, MHOPMATUBHOCTM U HAYYHOW HOBU3HE ANS
cTonb o6LMpHOi TeppuTopum (7,5 MNH. KM ATnac He UMeeT aHanoros
B Mupe. OH co3paeT coBpeMeHHyI0 HayuHyo 6asy Ans aanbHenwmnx
6onee petanbHbiX uccrnegoBaHuii B obnact¥ nNonesoil reonoruu,
reoguHaMukuM, MMHepanbHbIX pecypcoB U COBPEMEHHOro COCTOAHUA
reonorn4eckoi cpeaoi.

ATnac npepHasHa4YeH Ans reonoros, 3KCNepPTOB U MeHeXepos
n 6ygetr noneseH AnA wvHTepnpetauuu reodpusnyeckux W
reoNorMyeckux marepuanos, ANA NPOrHo3a HedTerasoHOCHOCTU W
PYROHOCHOCTH, a Take AnA Bbibopa NnepcnekTMBHbIX NULEH3NOHHBIX
nnowaaein M oueHKk NPeACTOALMX 3aTpaT Ha OXpaHy OKpyxaluein
cpegbl. Atnac Takke GygeT noneseH npenogasatensm BY3oe
CTyAEHTam TeonornyYeckux cneuyuanbHOCTE nNpu WN3yYeHUM
pernoHanbLHO reonorun ¥ TEKTOHUKM.
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OrMABNEHUE

—— ObbsacHUTENbLHARA 3anucka Kk Atnacy nuTonoro-naneoreorpa-
hu4eckux, CTPYKTYPHbIX, NRANUHCNACTUYECKUX U F@O3KONOrnYeckux
KapT LleHTpanbHoit EBpa3suu

nuTonoro - NANEOreOrPA®UMECKUE KAPTbI
(HENANMUHCNACTUYECKUE)

YcnoBHble 0603HaYeHUs K NMTONOro-naneoreorpaguyeckuM KapTam
Cnmncok cokpalleHuia K nuTonoro-naneoreorpaduyeckum kaptam

Nuer 1 No3pHuit puchein - BeHp,

Nuer 2 PanHuin keM6puiA

Nuet 3 Oppo.uvk (apeHur - nnaHBUpH)

Nuct 4 No3pHuin oppoBUK (paHHKUiA kapaaok)

Nner 5 No3pHuit oppoBuK (NO3aHUIA KapafoK - alwruml)
Nuct 6 No3pHuin cunyp

Nuer 7 PaHHuin - cpepHuin (avicbens) nesoH

Nuet 8 No3pHuin aeBoH (hameH)

Nuet 9 PaHHuin kap6oH (No3gHuiA BU3e - CzpnyxoBs)
Nuer 10 CpepnHuit kap6oH

Nuer 1 PaHHAa nepmb

Nuer 12 CpepHuin Tpnac

Nlver 13 CpepHss wopa ( aanex - 6ar)

Nuer 14 No3pHas wopa (okchopA)

Nuer 15 PaHHuit men (anT - ans6)

Nucr 16 Mo3pHuin Men (CaHTOH - KamnaH)

Nucer 17 SoueH (@apToH - npuaboH)

Nuct 18 CpeaHuid - no3pHuin MmoLeH (TapxaH - capmar)

NANUHCNACTUMECKUE KAPTbHI

Nuer 19 510 mnH. net. CpepgHuin kem6puin
450 mnH. ner. No3gHuit opaoBUK
Nuer 20 380 mnH. ner. XKXuseTtckuin Bek cpegHero AesoHa
360 mnH. ner. damMeHCKuiA BeK No3gHero aesoHa
Nuer 21 330 mnH. nert. Buselickuii Bek paHHero kapboHa
305 mnH. ner. Hawano nosgHero kapboxHa
Nuer 22 280 mnH. net. PaHHAA nepMb
255 mnH. net. No3gHAa nepMb
Nuer 23 240 mnH. net. CpepgHuia Tpnac
210 mnH. ner. No3pHuit Tpuac
Nuct 24 190 mnH. net. NnuHc6axckuii Bek paHHe 1opbi
160 mnH. ner. Kennoseiickuit Bek cpefHeit 1opbi
Nucr 25 140 mnH. net. TUTOHCKUA BEK NO3AHEN 10Pbi
110 mnH. ner. Anbb6ckuid BEK paHHero mena
Jlnct 26 88 MmnH. net. KoHbsikcKUiA BEK no3gHero mena
50 mnH. ner. Unpckuit BEK paHHero aoueHa
INner 27 30 MnH. ner. PaHHwui1 onuroueH

YenoBHble 0603HaueHus K nanMHCnacTU4eCcKum KapTam

MCTOPUKO - FTEONOIr'MYECKUE KONOHKU

Y¥0neaHse6068Ha8aUASKKIBTTPPKED T ESONONNEECKMM KEODKHHIAN
Nucr 28 Pudeit - BeHp

Kemb6puiA
Nuct 29 OppoBuk
Cunyp
Nuct 30 [leBoH
Kap6oHx
Nuer 31 Nepmb
Tpuac
Nuct 32 lOpa
Men
Nucr 33 NaneoreH
HeoreH
Nuct 34 KapTa pacnonoxeHus nCTOPMKO-reonorn4ecknx KONoHoOK
Nluct 35 CTpykTypHas kapTa no kposne cyHaamMeHTa
Nuct 36 KapTa OCHOBHbIX TEKTOHUYECKUX 3NEMEHTOB
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EXPLANATORY NOTES
TO THE ATLAS OF LITHOLOGY-PALEOGRAPHICAL, STRUCTURAL,
PALINSPASTIC AND GEOENVIRONMENTAL MAPS OF CENTRAL EURASIA.

The task of compiling the “Atlas of lithology-paleogeographical,
structural, palinspastic and geoenvironmental maps of Central
Eurasia” (Atlas below) was initiated by the various geological services
of Kazakhstan, Kyrgyzstan, Russia, and Uzbekistan in 1996.
Geological agencies and scientific centers of Azerbaijan, China,
Tajikistan and Turkmenistan joined this Project in 1997-1998. In 1997,
the editorial group was established, the program and work
methodology were elaborated, and the legends for the main maps
were approved. The Scientific Research Institute of Natural
Resources “YUGGEO”, (YUGGEO below) was elected as the Project
coordinator. YUGGEO is also the executive coordinator for
Kazakhstan.

Numerous published papers and bocks on stratigraphy,
tectonics, magmatism, paleogeography, geodynamics were used
during Atlas compilation. List of most significant publications is
referred in the end of the Notes.

The Atlas covers the central part of the Eurasian lithospheric
plate, which has a total area of more than 7,500,000 km’. 15
petroliferous basins are located within this territory (Volga-Uralian,
Precaspian, South-Precaspian, North Ustyurt, Aral, Ciscaucasia-
Caucasus-Mangyshlak, Amudarya, Afgan-Tajik, South-Turgay, Chu-
Sarysu, Fergana, Tarim, Junggar, Turfan, southern part of West
Siberian sedimentary basins) as well as folded structures of
Caucasus, South Ural, Tian Shan, Pamirs, Kun-Lun, Altay and Central
Kazakhstan.

The Atlas is based on up-to-date geodynamic concepts, a huge
amount of geological and geophysical seismic data as well as many
thousands of bore holes. The Atlas comprises 71 maps, which
illustrate geological structure, development history, mineral resources
and the current state of the natural environment of Central Eurasia. As
a cartographic base, the Geological map of the USSR at 1:2,500,000
scale (1980), the Geological map of Kazakhstan and Middle Asia at
1:500,000 scale (1986), and the Geological map of Xinjiang-Uygur
region (1993) and others were utilized.

Lithology-paleogeographical maps were compiled for 43
stratigraphic levels from Riphean to Pliocene. (main compiler
YUGGEOQ). These maps are essential for palinspastic reconstruction.
They contain a large amount of information on the current position of
geological bodies, composition, stratal thickness, paleogeographical
and paleotectonic evolution and mineral deposits. Tectonic sutures,
accretional prisms, and ophiolitic allochthons were plotted on the
maps. Maps for 21 of the most typical stratigraphic intervals are
presented in this Atlas.

The basic material for Lithology-Paleogeographical map
compilation were numerous historic geological sections (more
than 2000). Each section is the synthesis of factual data for local areas.
They were grouped according to their ages and contain information on
stratigraphic correlation, material composition of sedimentary and

volcanic rocks, their thickness, mode of generation and the
development of mineral deposits formation. The most representative
sections (more than 600) were used in the construction of the Atlas.
280 sections were used for the definition of paleogeographical zones
in thisissue.

Structural maps were compiled for the sedimentary cover
(executive coordinator YUGGEOQO) and the top of the basement
(executive coordinator GEON). These maps are based predominantly
on seismic and borehole data. The structural map for top basement is
presented in this Atlas.

Palinspastic maps. (executive coordinator GNPP
Aerogeofizika) were compiled for 23 time intervals on the basis of
lithology-paleogeographical maps, paleomagnetic data, and
geodynamic and structural reconstruction. Palinspastic
reconstructions have been done for areas between the European,
Siberian and Tarim continents. Oceans, marginal and internal seas,
volcanic island arcs, active, passive and transform margins of
continents are shown. Also paleogeographical sedimentary
environments of magmatic activity, metamorphism, active tectonic
structures, and paleoclimatic conditions are shown. Maps for 17 of the
most prominent time intervals are presented in this Atlas.

Two geoecological maps (executive coordinator
VSEGINGEO) reflect current state of the geological environment,
natural and man-made processes which occur, their impact on the
human community, its living environment and the ecosystem as a
whole. Only one map, reflecting technical effects on the natural
environment, has been chosen forillustration in this issue.

The map of main tectonic elements shows terrains, shear
zones, volcanic belts, sedimentary basins, including petroliferous
basins, and typical ore fields.

Lithology-paleogeographical, structural, and geoecological
maps were loaded on computer disks at 1:2,500,000 scale.
Palinspastic maps were compiled in scale 1:10,000,000 and
1:20,000,000 ( Riphean, Early Paleozoic).

More than 200 experts from 23 organizations from countries-
members participated in the compilation of this Atlas. The
organizations combined maps and others materials for their areas.
After that, materials were passed to YUGGEO for adjusting, edition,
compiling final maps and transferring them in digital format. A part of
these final maps was submitted to “Aerogeofizika® GNPP for
palinspastic maps compilation. Final geoecological maps in paper
base were compiled in VSEGINGEO and then submitted to YUGGEO
for digital versions combining.

Nine Conferences of executive coordinators were held in
Shymkent 1996, Almaty 1997, 2000, 2001; Urumchi 1998, Tashkent
1999, Moscow 1999, Kokshetau 1999, Bishkek 2000. They allow
discuss and solve all disputable items, elaborate and approve legends
and content of Atlas.



The successful presentation of this Atlas took place on 31%
International Geological Congress (Rio-de-Janeiro, August 2000) and
XXXIV Tectonic Symposium (Moscow, MGU, 30 January 3 February
2001) and London meeting of the British Natural History Museum
(London, May 2002).

Atlas compilation and publishing became possible owing to
precise organization and creative work of large teams of professional
geologists from scientific and productive organizations from
Kazakhstan, Russia, China, Uzbekistan, Kyrgyzstan, Turkmenistan,
Azerbaijan, Tajikistan. Project executive producers are as follow:
0.A Fedorenko, V.A.Bykadorov, A.V.Smirmov, R.T.Akhmetov,
V.M.Chernyakow, S.L.Bryzgalow, V.K.Krasnoborodkim,
T.N.Kheraskova, N.V.Nesterkina, T.O.Fedorenko (Kazakhstan),
G.S.Vartanyan, V.N.Ostrovsky , I.M.Zipina, A.A.Shpak, V.A.Bush ,
B HFlippova,, V.G.Kazmin, Yu.A.Volozh, V.N.Puchkaov, L.V.Smimov,
S.P.Shokalsky, V.E.Volchegursky, (Russia); Sun Zhichi, Cheng
Shoude (China); A.K.Bukharin, R.l.Golshtein, V.l.Troizky, I.A
Maslenikova, B.l.Pinkhasov (Uzbekistan); A.V.Zhenchuraeva,
R.A.Maksumova, (Kyrgyzstan); R.G.Babaev, M.|.Rustamow,
A B . Alekperov, (Azerbaijan); A.Allamow, H.H.Hudaikuliev
(Turkmenistan) S.S.Karapetov ( Tajjikiistam).

English translation V.N.Arefiev (YUGGEO). We are grateful to
Dr. Mark Dalrymple (UK) for fast professional edition of Atlas English
text.

PRINCIPALS OF THE LITHOLOGY PALEGRAPHYCAL
MAPS COMPILATION

Determination of the paleogeographical environments have
been done on the basis of lithofacies and analyses of organic fossils in
accordance with the main ideas of lithogenesis theory elaborated in
some studies (9,10,11,13,18).

The factual data utilized for determination of paleogeographical
environment is shown on the maps as observation points, where
lithology- stratigraphic sections were studied from outcrops and
boreholes. Generalized lithological composition, typical flora and
fauna groups, thickness in meters, completeness of section of
stratigraphic interval are shown nearby to observation points.
Observation point distribution varies for different areas and a map's
reliability is unequal for those areas because of erosion of orogenic
belts or formations buried beneath thick formations of younger
sedimentary basins. To show a map's reliability, a lithology speckle is
shown there, where mapped formations are based on outcrops or
borehole information. Paleogeographical environments are shown
only by color without lithology speckle for areas where maps are
compiled on the basis of geophysical data and interpolation or
extrapolation of distant geological data.

“Blind spots” were used on the maps of Precambrian and Early
Paleozoic time levels for those areas where data absence of studied
formations is due to their metamorphism in lower levels of the earth
crust or younger age of the crust generated in the course of further
spreading.

Because the lithology-paleogeographical maps were compiled

for wide intervals of geological age, there were sometimes remarkable
changes of paleogeographical environment not only along stage
borders, but also within stages. In these cases, itis shown on the maps
as either the most typical environment, or two (or rarely three)
horizontal color strips that marked alternating environments.

Marine and oceanic paleogeographical environments were
shown on the maps by various shades of light-blue, dark-blue and
violet colors. Classical scheme for oceanic margins' facies zones (14)
were taken as a basis for their subdivision. Oceanic floor environment
is defined from abyssal, clayey-cherty facies predominamily.
Continental slope is defined by bathyal turbidites. Shelf environment is
defined from terrigenous and calcareous facies of littoral and
sublittoral origin. Shelf is divided into internal and external. Internal is
characterized by shallow water sediments, a proximal land position
and an active hydrodynamic regime. Characteristics include
rudaceous content, good sorting and roundness level of sediments.
Internal shelf could be formed by carbonate facies, under low relief of
coastal plain and the absence of erosional river systems. In this case
shallow water origin of sediments could be identified only from fossil
fauna Carbonate platforms generated in isolated shoals are classified
as internal shelf. External shelf is characterized by predomination of
aleuritic silt and clayey components, which are often enriched by
organic substance.

Abyssal troughs of bathyal internal and marginal seas are
classified as a distinct environment. Itis typical for them to exhibit small
fragmental clayey, carbonate, and cherty sediments or turbidites,
enriched by organic material. Some hydrothermal-sulfide sediments
are observed in abyssal troughs.

Transitional, from continental to marine, environments have a
significant role in defining the limits of orogenic belts. They are shown
on maps by various shades of green and lilac colors. They are
represented in lithology-stratigraphic sections as interbedding of
marine and continental sediments. This reflects periodic transgression
ofthe coastal areas by the sea. Those sediments include deltaic facies
as well. Lagoons and semi-closed basins of high salinity also play a
significant role in regional paleogeograpiy, because they accumulate
evaporites and hard salt.

The volcanic environment of island arcs is also classified as
transitional. These are built by marine and terrestrial volcanic and
volcanogenic- terrigenous sediments, are quite variable in extent and
in thickness.

Terrestrial paleogeographical environments are shown on
maps by brown, yellow, light-green and lilac colors. Internal continental
basins are of primary importance. Alluvial and lacustrine sediments
constitute basin fill. Continental volcanic beds, which are
characterized by ancient volcanic plateau, highland and volcanic
constructions occupy specific places. High, moderate and low-relief
mountains, peneplained highlands, hillocky areas, and denudation
plains are shown on maps. Orogenic features were used to specify
mountains and collision plutons, overthrust structures, and zones of
compression. They are also marked by rudaceous sandy-
conglomerates, and flysch-olistostrome facies in neighboring areas.



The terrigenous and calcareous facies of these basins indicate
hillocky or plain character of enclosed land. Internal continental lakes
and seas are shown by special indexes.

Geodynamic orientation of the work needs some deviation from
strong paleogeographical style. Consequently, paleo-geodynamic
environment is shown by mottled color, demonstrating a substantial
composition of volcanic and plutonic complexes. Intrusions are plotted
on lithologo-paleogeographical maps synchronous with time of
intrusion, in spite of, in some places, them not outcropping at that time.
Evidence for high- and low-pressure metamorphism, deformation
structures originating from sutures, collision and other geotectonic
environments were plotted on maps. They include also accretionary
prisms, tectonic melanges, and intensive deformational zones, shear
zones, large-scale strike-slip features, overthrusts, and tectonic
allochthons.

Special attention has been paid to identification of sutures.
They are specified as collision (located at convergent borders) and
transform ( located on transform borders ) sutures of first and second
order. First order sutures were interpreted as closed oceanic basins,
second order sutures as closed marginal seas. Sutures of that age are

painted by black color, and later ones by red color.

MAIN FEATURES OF PALEOGEOGRAPHY AND
GEODYNAMICS.

Early-Middle Riphean. Paleosiberia and the continental
masses of Southern Siberia, Kazakhstan and Tian Shan existed
during Early-middle Riphean as a set of fragments of the Pangea
super continent, which was broken in the rifting and spreading
process. Grenville orogeny saw collision and obduction of ophiolite
complexes and passive margin complexes on the margins of these
microcontinents. The end of this process was marked by granitic
intrusions and granitization of 1100-1050 Ma. As a result of his, the
Rodinia super continent was created, combining all continental
masses on the Earth.

Late Riphean. After Grenville orogeny, all continental blocks of
the South Siberia, Kazakhstan, North Tian Shan were characterized
by silicic volcanic activity, including ignimbrite at 800-900Ma. Very
close in age and composition complex of terrestrial volcanic rocks and
comagmatic granites is developed in Iberia, Iran, northeast Africa,
northwest India. All these regions combined in earlier times to form a
marginal volcanic belt or continental margin of Andean type. At the end
of the Riphean all these blocks were located on the margin of Rodinia.
The structures of northern, western, and southern (in modern
projection ) margins of the Paleosiberia plate were distinctly different.
Most of them are related to West Pacific type with systems of island
arcs and marginal seas. At the same time, a passive margin with thick
terrigenous sedimentation on its shelf and continental slope existed
along the eastern (in modern projection) part of Baltia.

Late Riphean-Vendian. Intense processes of rifting and the
break-up of Rodinia took place during this age. A large rift system
developed in eastern Gondwanaland, part of the Rodinia super-

continent. This rift can be traced from South China through Tarim and

central Tian-Shan in western part of Kazakhstan. Some fragments of
these paleorift systems remain to the present day at the margins of
continental blocks. Movements along marginal faults, which delimited
Riphean rifts of Baltia, began at that time. Molasse sediments of
Vendian age are developed in graben and associated with subalkaline
basalts. The erosion of detrital material took place in many cases from
rift shoulders. Agood example of this is the Baikonur-Karatau paleorift.
The Vendian rift systems separated some terrains along the
continental margin of Rodinia; for example Tarim, Kokchetau, Ulutau,
North Tian-Shan, Aktau-Mointy, Tuvino-Mongol. The Paleoasian
Ocean began to form as a result of rifting and sea-floor spreading
between Siberia and Lawrencia.

Not only subduction, but also mountain-building collision
processes occurred in that area during the Vendian epoch. These
processes developed mainly along the eastern margin of Baltia, where
the Kadomian orogeny is reconstructed and the East European
continent was formed. Clastic material is transported on the Baltia
margin from island arcs and this is a source of conglomerates
containing andesite fragments. An essential role is played by
movements along large strike-slip faults.

A specific feature of the Vendian age is the development of
glaciations, marking Eastern Paleo-Gondwana land position in
circumpolar latitudes of the Southern hemisphere (Middle Tian-Shan).
There are a number of layers (often two) of glacial sediments. The
most remarkable layer is found on the boundary between Vendian and
Cambrian ages.

Cambrian - Early Ordovician. At the beginning of the
Cambrian the partial collapse of the Vendian rift systems occurred. At
the same time there was widespread generation of oceanic crust and
complete separation of all of the above microcontinents and terranes
the northern margin of Rodinia. At the same time, apparently final
separation of Siberia from Lawrencia occurred and the Paleoasian
Ocean finally formed.

Spreading processes were developing, influenced by
subduction of fragments of Rodinia beneath the Siberia continent and
microcontinents.In the Cambrian epoch the island arc system became
more complicated, as compared to Vendian. New island arcs
developed Boshekul, Chingiz, Sarybulak, Kuznetsk-Alatau, and
Zapadno-Sayany. Some fragments of accretion prisms stayed within
the current structure. They are represented by black shale, turbidite
and greywacke beds, with blocks of the Precambrian rocks of
terrestrial origin, and with olistostrome horizons or ophiolite plates of
Riphean, Vendian and Precambrian age. A typical example is
Boshekul island arc. The formation of Middle Cambrian eclogites is
related with subduction and accretion processes Basins formed with
the oceanic crust were dominated by the deposition of black shales or
tephroturbidites. Carbonate sedimentation predominated in the sub-
equatorial zone on middle ocean uplifts, where some phosphorite
deposits were also formed. Subalkaline basaltic volcanic rocks are
reported on those uplifts.

Early Middle Ordovician. At the end of the Cambrian -

beginning of the Ordovician the Uralian and Turkestanian oceans



occurred as aresult of rifting and spreading margins of East-European
and Tarim continents. Cambrian island arc systems continued to
develop. Their extension into Kazakhstan increased as the Stepnyak
and Erementau island arcs developed. Thick accretionary prisms were
developed in frontal areas of Ordovician island arc systems. These
prisms incorporate turbidites, tephroturbidites, olistostrome horizons,
and ophiolite complexes of various ages. More mature island arcs
occurred with more differentiated volcanic rocks and thick turbidites.
These volcanic rocks are more alkaline when compared with
Cambrian rocks. New fragments of the oceanic crust were generated
in marginal basins.

The collision of island arc terranes along the Siberian periphery
began in the Middle Cambrian. It led to gradual decrease in island arc
volcanic activity and the formation of thick turbidite beds of quartz-
greywacke composition on the passive margin (Gorno-Altaiskaya and
Bratolubovskaya series). These island arcs collided with Ulutau and
North Tian-Shan microcontinents during Early Ordovician and this
event changed the polarity of the island arcs.

Late Ordovician. The first major collision events in Central
Eurasia correlate with the end of the Ordovician epoch. On the
boundary of the Middle and Late Ordovician changing of island arc
polarity occurred in Kazakhstan. This was related with the opening of
the Uralian and Turkestanian oceans. Those processes led to collision
between Kazakhstan and Tian-Shan island arc systems with some
microcontinents. Large ensialic island arc uplift developed here in the
Late Ordovician. This uplift was associated with crust subduction
along the eastern and western margins. A thick collision zone occurred
along the Erementau-Buruntau strike-slip fault during Late Ordovician.
Its development led to the intrusion of granitic plutons.

As a result of the accretion and collision processes, the
Kazakhstan continental landmass formed here at this time. The
continent combined microcontinents and island arcs. It was created by
opposing movements of Gondwanaland, Siberia and East-European
plates during spreading process in the Uralian, Turkestanian, Ob-
Zaisan, and Junngar- Balkhash oceanic basins. Their sizes
corresponded to Mediterranean seas.

At the end of the Ordovician, the East-European continent was
located in low latitudes of the Southern Hemisphere. The Urals
paleoocean was located along the equator. Kazakhstan, Tarim and
Siberia continents were located in low northern latitudes. Oceans
extended in north-south direction. Paleotethys was towards the south-
east.

Silurian. This period was a relatively quiet stage with some
local volcanic activity. During the Late Silurian, processes of crust
subduction beneath the Kazakhstan continent began in the Uralian,
Turkestanian, and Junngar- Balkhash oceanic basins. This led to the
creation of Sakmarskaya, Tagilskaya, East-Uralian volcanic island
arcs. The type of sedimentary processes was changed in the
Turkestanian Ocean, where the deposition of black bituminous shale
with graptolites began. These characterized bathyal or abyssal plains.
Volcanic island arcs developed along ocean margins. The dip of the

subduction zones was oriented eastward (to Tarim) and westward (to
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Kazakhstan). During the Silurian, collision of continent and island arc
took place along Tarim's eastern margin. This led to the formation of an
ophiolite nappe and the uplift of the Tarim margin.

Early-Middle Devonian. (Eifelian) Plate movements and
volcanic processes became active at this time. The East European
plate was moving northwards, but the Kazakhstan and Tarim
continents were moving southwards with a clockwise rotation. Ob-
Zaisan, Turkestani and Urals oceans were spreading. Ural Ocean
widening was accompanied by spreading in the West-Mugodzharsky
oceanicrift. Subduction process beneath the East-Ural microcontinent
and Magnitogorskaya volcanic arc system began at this time.

The Siberian continental margin was active at this age. A
system of island arcs was originated here, including the Kuznetsky
Alatau - Rudny Altai marginal-continental volcanic arc. However the
margins of Tarim and Alai microcontinents and the East European
continent were passive. The Kazakhstan continent had active margins
on all sides. The Turgai volcanic belt extended along its southern
margin and joined with the Central Tian Shan belt on the east. The
Southern Tian Shan volcanic belt was separated from continental crust
by a spreading marginal sea. The Junggar-Balkhash oceanic basin
also had active margins along with developing volcanic belts.
Convergence of the basin margins leads later to its closing and the
formation of the Central Kazakhstan orocline. Systems of island arcs
(Zharma-Saur and East Junggar ) and inter-arc basins were formed on
the boundary of the Ob-Zaisan and the Junggar-Balkhash basins.

Middle-Late Devonian (Givetian-Fransian). In the second
part of the Middle Devonian, spreading processes in all oceans
finished and their closure began. In Frasnian time, the south-western
part of the Junggar-Balkhash Basin was closed. Here transform faults
played an important role. A volcanic belt developed where the basin
had closed. Other areas were still open deep-water basins. By the end
of the Frasnian age, geodynamic and volcanic activities had calmed
down. Orogeny and granitic intrusion began along the continental
margins. The Tarim continent remained uplifted throughout the
Devonian.

Late Devonian (Famenian). This stage was a relatively quiet
period, with slow movement of the lithospheric mass. The south-east
side of the Kazakhstan continent exhibited some volcanism (South
Tian Shan volcanic arc) due to subduction of the oceanic crust of the
Turkestansky Ocean. In the Famenian, the Uralian Ocean started to
close along the Main Uralian Fault, where evidence of uplift can be
identified. This uplift supplied sediments into the Urals foredeep and
Precaspian Basin (eastern part). Inner areas of the Kazakhstan
continent suffered extension and several rifts formed, namely the
Zhailma and Karatau rifts. A degree of volcanism is associated with
these rifts. At the same time the Donetsko-Tuarkyr rift, located on the
margin of the East European plate, spread out since Middle Devonian
time. Reef massifs appear on the East European shelf slopes opposite
the Urals Ocean and on the shoulders of all named rifts. The
Precaspian depression was isolated by these reefs and accumulated
clayey-calcareous and bituminous sediments. Subduction and island

arc volcanism continued at the northern margin of the Junggar-



Balkhash and both margins of Ob-Zaisan basins.

Early Carboniferous. The beginning of this period was very
similar to the Famenian stage. Reactivated northward plate movement
had a clockwise rotation. The subduction of oceanic crust was
renewed along all margins of the Kazakhstan continent, creating the
Valeniamovsky and Prebalkhashsko-llisky marginal volcanic-plutonic
belts. This generated volcanic arc activity and closed back-arc basins.
The Bogdoshan volcanic arc developed in the Junggar-Balkhash
ocean.

North-Caucasus Ocean Basin was closed on the Paleotethys
margin within the Caucasus sector. New volcanic arcs (North Pamirs)
and marginal basins (South Hissar) developed in the Tian Shan
Pamirs sector.

Extensive low relief carbonate shelves were typical for central
areas. On Kazakhstan continent, behind the volcanic belt, large
mansi-lacustrine systems accumulated thick coal beds (Chu-Sarysu
depression, Karagandy basin and others).

Middle Carboniferous. Direction and rate of plate movement
remained the same from the Early Carboniferous. The rotation center
was located within the Tarim Basin. All continental margins and
volczmic-plutonic belts were active. All ocean basins were closed.

Late Carboniferous. A collision stage had begun together with
the intrusion of granitoid plutons. The formation of orogenic belts
occurred in the Urals, Kazakhstan, Junggar, Tian Shan areas at that
time. Main part of the Tarim continent was covered with a shallow sea.
Central Kazakhstan had an arid climate and developed enclosed
intermmontane depressions. Residual intercontinental seas of the
Jumggenr-Balkhash and Ob-Zaisan oceanic basins were still connected
to the ocean on the East. The Precaspian Basin remained in deep-
water conditions.

Early Permian. Collision of the Kazakhstan continent with the
Tarim and East-European continents continued at this time. Collision
was accompanied with granitic intrusions and orogemy. Central
Kazalkhstan and Tarim did not suffer any lateral movements. The
Caucasus and East European plates shifted in short distance
northward. The Donetsk-Tuarkyr rift had closed and produced a fold
and thrust belt on the Precaspian boundary. The remaining Ob-Zaisan
Basin had also closed. Moved structures were turned clockwise up to
east-west direction.

The subduction of oceanic crust, which began in the Late
Canbemifierous, had developed along Tethyan margin of Eurasia.
Suibduction was accompanied by continental margin volcanic activity
in the Caucasus, Karabogaz and Karakum blocks, in South Hissar,
Pamir, and Kun Lun. The flanks of volcanic belts was marked by rift-
related volcanism (Ustyurt, Tarim). Active dextral strike slip
movements began to occur due to clockwise plate rotation
(Chelyabinsky, Main Karatau, Zhalair-Naiman). During the Permian
period residual deep-water basins were preserved, together with
mountain uplifting. For instance, thick flysch with bitumen shales was
formed within the Junggar Basin. Sediments mainly accumulated in
inlermontane and piedmont depressions along with red colored
molasse and, in places, volcanic rocks. Evaporites accumulated in the

Precaspian area and along the Donetsk-Tuarkyr rift.

Late Permian. This was the time when orogenic belt formation
in Central Eurasia was finalized. This event was accompanied with
intense strike-slip movements. The Eurasian continent had an active
margin with the Paleotethys Ocean. Significant northward movement
of Eurasian continents took place during the Late Permian stage.
Rotation has, in contrast to the Devonian- Early Permian periods, a
counter-clockwise direction. Such movements cause sinistral strike
slip movement and rift development in the Tarim , Ustyurt,
Mangyshlak, Tian-Shan areas. The Donetsk-Tuarkyr and Urals fold
belts were moved to the Precaspian depression and Ustyurt area,
where thick terrigenous and saliferous terrestrial beds accumulated.
Residual intermontane basins of Kazakhstan and China ( Chu-Sarysu,
Teniz, Junngar and Tarim) were filled in with red colored clastic
material. Intrusion magmatism and volcanism was of alkali character.
Only along borders with the Siberian continent in Tom-Kolyvanskaya
and Altae-Sayanskaya zones, were collision granites intruded. Those
zones were thrust-emplaced on Kuznetsk basin.

Triassic. Most of the Central Eurasian territory is considered to
be land with prevailing denudation processes. Also, several marginal
lacustrine-alluvial basins such as Precaspian, Usturt, Amu-Darya,
Tarim and others, had accumulated 5-7 km of the red-colored
terrigenous sediments. Shelf seas (the Caucasus, Kopet-Dag, North
Pamir and Kun-Lun) are identified far to the South.

The development of basalts within the rift systems of Western
Siberia and Northern Kazakhstan began in Early Triassic times. The
grabens of these rift systems were filled with lacustrine-alluvial, and
often coaly (Late Triassic) deposits. Passive margin and volcanic belts
(Kun Lun and Northern Pamir) had formed along the edge of
Paleotethys. Acid volcanic activity is known within Ciscaucasia and
Karabogas block.

At the end of the Triassic, Iran, Farakhrud, Central Pamir and
North Tibet (Kimmeriya microcontinent) blocks collided with the
Eurasian active margin. To the south, Transcaucasus block also
merges. This is the reason for the intensive folding within Caucasus
and adjacent areas (Ciscaucasia , Ustyurt, Mangyshlak, Amu-Darya
depression) at this time. The marine basin reduced in size and covered
the Middle and Northern Caspian. The Late Triassic is known for
intensive thrust movements in the Urals, Karpinsky range, along
Central Usturt, Amu-Darya, Main Karatau and others faults. This stage
results in development of the South-Turgay graben. By the end of
Triassic in comparison with the end of the Permian, Eurasia moved in
14°-16° northward.

Jurassic. As in Late Triassic time almost all Eurasian territory
was above sea level, with only a few separated basins preserving
continental sedimentation (Turgay, Fergana, Amu-Darya, Ustyurt,
Tarim). Active strike-slip tectonics had formed pull-apart graben that
accumulated lacustrine-alluvial coaly deposits. Marine conditions
occurred only in the Southwest (Caspian region) and in the south
(Pamir and South Kunlun). Opening of the Big Caucasus back-arc
basin started at the end of Triassic time and continued during whole
Jurassic epoch.



The Middle Jurassic is typified by high sedimentation. Central
Eurasian sedimentary cover is preserved from this time onwards.
Marine transgressions advanced from the Southwest and reached
their maximum in the Callovian stage, where they covered the entire
west and southwest parts of Central Eurasia. Clastic sedimentation
prevailed in shelf seas. The Tethys marine basin had joined the
Caucasus and Pamir-Kun-Lun basins along the Urals with northern
seas. The marine basin from the North had penetrated into the West
Siberia Depression. The altitude and the relief of the landmass
decreased and carbonate deposits played a major role in
sedimentation at this time. During Callovian time sedimentation was
active within the majority of the intercontinental basins, except the
Turgay and Junggar basins which had freshwater lakes. The
sediments of the Middle Jurassic epoch are known as sources of major
gas and brown coal fields.

The climate becomes more arid during Late Jurassic time
simultaneously with essential paleogeographical reconstruction.
Intensive compression due to Tethyan subduction and Rushan-Pshart
Basin closure occur in the South. However the Karabogazgol and
Central Karakum blocks remained stable. As a consequence the
southwestern seas were disconnected from the ocean and became
deep marine half-closed basins which accumulated black calcareous
carbonaceous sediments with reef limestone at the margins and
evaporite deposits later in the Tithonian. The Precaspian marine basin
retained a northern connection and accumulation of carbonate-
terrigenous sediments and combustible shales took place here. West
Siberia was characterized with deepening of the marine basin and the
deposition of black shale sediments (“bazhenitovskaya” suite) which
are identified as the major oil-generated formation of this famous
petroliferous province. Some lacustrine-alluvial sediments were being
deposited onshore.

Early Cretaceous. Neocomian paleogeography did not differ
significantly. Big Caucasus back-arc basin decreased in size,
southwestern seas renewed their connection with Tethys, evaporite
accumulation ceased. The Aral-Syrdarya, Turgay and Tarim basins
accumulate sediment.

Aptian-Albian time started with marine transgressions on the
South and Southwest that covered the Afgan-Tadjik, Amudarya,
Precaspian depressions, and the Ustyurt and Ciscaucasia. A deep
basin with terrigenous sediment fill appeared on the shelf within the
Middle Caspian area. This accumulated black clays during Aptian
Early Albian time. Late Albian filled in the basin with sandy-clayey
clinoform sediments. In Early Cretaceous time we interpret rifting
within the Iran block (Kimmeriya microcontinent) that leads to the deep
marine basin occurring along the southern periphery of the Elburs
Sabzevar marine basin and extending to the West Pamir. Meanwhile
the Trans-Caucasian microcontinent continued to be influenced by
volcanic activity attributed to Tethyan subduction.

Late Cretaceous. During Cenomanian time southwestern
seas were separated from those in the north. Tethyan wide
transgression was known since Turonian time. In the Early Turanian a

marine incursion penetrated the Turgay, Chu-Sarysu, Syrdarya and
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Fergana depressions, as well as West of Tarim. The West Siberia
Basin extended southward and at that time was divided from the
southern seas by narrow passageway near Kustanay. Karstic bauxites
are known in this region from that time.

Late Turonian-Coniacian time saw sea level lower, leading to
the widespread lacustrine-alluvial plain formed within Southwest
Kazakhstan and adjacent Uzbekistan. Unique hydrothermal uranium
fields are known here, and sediments of Neogene time were source of
them. During the Maastrichtian the West Siberia Basin was connected
with the southern seas through the Turgay depression.

During Late Cretaceous time the Precaspian Depression,
Ustyurt and Ciscaucasia accumulated mainly carbonate rocks (chalks,
marls, limestones). Meanwhile to the southeast a marine basin
develops far inland extend to west of Tarim. During Late Cretaceous
(Maastrichtian) time the Big Caucasus basin margin was partly closed.
However the residual basin still retained a deep sea. Oceanic crust of
the Sabzevar and Central Iran basins began to be subducted beneath
the Elburs and Binalud plates. Back-arc rift was formed on the North of
Elburs at that time, or later during Early Paleogene. Eocene time saw
reefs evolve in the South Caspian Basin on what was still oceanic
crust.

Paleogene. In Early Paleocene times marine regression
occurred due to the Tethyan shortening and subduction beneath the
south-western edge of Eurasia. As a result Southwest seas were
separated from those in Western Siberia and gypsum-dolomite
lagoons appeared in the South (Tarim, Fergana, Afgan-Tadijik and
Syrdarya basins). Shelfal seas accumulated limited sediments of
carbonaceous clays and quartz-glauconite sands with phosphate.

At the end of the Paleocene a new transgression spread from
the southwest. By Middle Eocene time the marine basins reached their
maximum extent (the size of the Maastrichtian seas) in Central
Kazakhstan, Tarim and Urals. The outer shelf accumulated coaly-
carbonate rocks, while inner shelf saw sands and shelly limestones
develop. Flysch was formed on the South Caspian and East Black Sea
slopes. Most lands were peneplained to low altitude planes with some
lacustrine-alluvial fresh or brackish water basins (Tarim, Junggar,
Pribalkhash).

Some tectonic activity was reactivated at Paleogene time
leading to the new tectonic structures which occurred afterwards.

Oligocene-Miocene. In the Oligocene the Tethyan Ocean was
finally closed, while the Arabian and Indostanian microcontinents
collided. That caused the development of the Alpine-Himalayan fold
belt, formed within the Eurasian continent and isolated intracontinental
marine basins. Post platform orogenic uplifts, lakes and lacustrine-
alluvial basins were formed at this time. Oligocene and Early Miocene
times are typified by considerable marine regression southwestwards.
Marine conditions ceased in the Western Siberia, Turgay, Chu-Sarysu
and Syrdarya depressions, where lacustrine basins developed. Large
lacustrine basins existed within Pribalkhash, Zaisan, Tarim, and
Junggar depressions. The northern basins (Turgay, West Siberia)
accumulated grey-colored clay-sandy rock with coal, while southern
basins developed red-colored, calcareous, sometimes gypsum rich,



terrigenous rocks. The Tian Shan, Urals, Altay mountains had
developed. Sedimentary cover, emplacement of collision-granites and
volcanism occurred on Pamir mountains. The Tian Shan and Pamir
intermountain depressions accumulated red-colored clays and sands
often with associated evaporites. Marine incursions are periodically
identified.

Oligocene Early Miocene marine basin was deep, with over
half it's area being beyond external (deep) shelf. The Maykopsky thick
clay suite was deposited within this shelf zone. The deepest part of the
basin and the brow of the sedimentary scarp can be mapped by
clinoform in Ciscaucasia and Mangyshlak. Land block existed within
Small Caucasus.

During Middle - Late Miocene times collision processes
continued at the Tethyan edge of Eurasia and the marine basin
became shorter and shallower, while mountain belts rose and river
networks developed. Piedmont sediments accumulated at the
periphery of intermontane molasse depressions, while in central parts
marls and clays were deposited with evaporite formations. The Big
Caucasus area became mountainous, as well as Kopet Dag. The
shallow marine basin had reached only the west coast of the Aral Sea
(Sarmatian time). 5 or 6 marine transgressions were identified during
Middle
development of terrigenous-calcareous rocks which are altered with

Late Miocene time. Sea level lowering caused the

gypsum. Continuous overthrusts and faults which penetrating inland
are identified along the southern mountain margin of Central Eurasia.
Collision related magmatism continued on South Pamir.

In the Late Miocene Early Pliocene intensive orogenic
processes occurred which caused the sea level to lower (Messine
crisis). The Caspian Sea was separated from the Black Sea at this
time. Only the South Caspian remained underwater (brackish water
lake) where the paleo-Volga and paleo-Amu Darya rivers flowed. The
deltas from these were near Baku and Turkmenbashy (Krasnovodsk).
As result South Caspian had developed a thick (about 5 km) unit of
multicolored delta sandy-clay reservoir rocks that accumulated the
hydrocarbons in the unique oil fields found in this area.

During the Late Pliocene time Central Eurasiam
paleogeography was similar to the present day. The mountain ranges
of the Caucasus, Kopet Dag, Tian Shan, Altay, Kun Lun, Pamir
originated in the South and East. Widely developed rivers systems
carried a large quantity of sedimentary material, forming wide alluvial
plains, with some lakes. One large lake accumulated lignitic sands in
West Siberia. Unusual intracontinental transgressions were
developing within Caspian region. Here water advanced along earlier
deep river valleys far inland. We can explain the transgression as
increase of the rivers runs-off due to a wetter climate as well as water
flowing away from the South Caspian basin due to the rapid sediments
inflow at the beginning of the Pliocene. Occasionally waters flowed

from the South Caspian to the Black Sea through Manych channel.

MAIN FEATURES OF METALLOGENESIS.
Mineral deposits are plotted on the lithology-paleogeographical
maps and maps of main tectonic elements according to their position
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within the geological framework. As a result, the principal local and
regional structural and lithological characteristics of various deposits
environment identified. Real ability of minerals forecast were obtained.

During the Baikalian and Caledonian stages continental rifting
played a primary role in the formation and localization of large ore-
bearing systems, while oceanic spreading and subduction processes
play a lesser role. Collision, subduction - overthrusting and aulacogen
formation governed metallogenesis in the Hercynian and Kimmerian
stages.

Oceanic spreading environments are characterized by the
formation of differentiated dunite-harzburgite (O,), which are
genetically linked to the chromite fields of the Kempersay region
(Almaz-Zhemchuzhina and others). An overthrusting environment (D2
3 C~) relates to the formation of massive-copper sulfide and sulfide-
polymetalic fields of the Urals and Rudny Altay (Gaiskoye,
Leninogorskoye, Tishinskoye), the skarn-magnetite ore of Turgay
(Sokolovskoye, Sarbaiskoye), and the gold-sulfide-quartz epithermal
fields of China and Uzbekistan (Ashchi, Kochbulak). At the collision
stages of the Devonian, Carboniferous and Permian (D23 C, - P,) large
and unique gold (Muruntau, Kumtor, Vasilkovskoye, Bakyrchik),
copper (Kalmakyr, Kounrad), uranium (Kosachinoye), mercury
(Khaidarkan), and tantalum (Belogorskoye) fields were formed within
the Central Eurasia area. While cupriferous sandstones fields
(Zheskasgan), uranium infiltrated deposits (Inkay, Karamurun), large
bauxite bodies (Arkalyk, Krasnooctyabrskoye) were formed within the
superimposed terrigenous depression during Pz, and Mz-Kz due to
sub orogenic processes of continental type.

The cyclical evolution of the Central Eurasian fold belts is
typified by heterogeneous trends of lithology-geochemistry in the host
rocks, ore-bearing rocks and ore bearing complexes, as well as
variability in the associated minerals. 15 stratigraphic intervals are
known to contain large mineral associations as follows: PR,;,, R-V, 0%,
03Sy Dp, D23 D,Sfm, C. 2 C23 Px K2 J, and others. The original
geodynamic regime, and type of mineral assemblage are typical for
each stratigraphic interval. R-V, DFm and C., levels are the most
favorably developed.

Black shales and carboniferous dolomites of the R-V interval
(Sharyk, Zhetymtau, Tekely and other suites of this level) host various
mineral assemblages, including the giant gold fields in Kumtor and
Vasilkovskoye, the uranium in Kosachinoye and Grachevskoye, lead-
zinc in Tekely, tin in Sarymbet and iron in Zhetymskoye. Riphean-
Vendian calcareous intervals played various roles with respect to the
ores. Sometimes they are ore source, fluid barrier or structural frame.
Mineralization is complex, being single- or multistaged, syn- or
epigenetic, and coupled with rifting, subduction and collision events.

Rift-related siliceous-calcareous rocks of Devonian age contain
large barite-lead-zinc (Zhairem, Mirgalimsay) and manganese
(Karazhal) fields.

Gold (Bakyrchik, Ashchi,
(Kounrad, Aktogay, Aidarly), skarn-magnetite (Sokolovskoye,

Kochbulak), copper-porphyry

Sarbaiskoye), copper-nickel (Khuanshan), mercury-antimony



(Khaidarkan) and others elements are emplaced within terrigenous
volcanic and terrigenous calcareous and black shale formations of the
Low-Middle Carboniferous.

The age of mineral fields varies widely between the
Precambrian and Mesozoic-Cenozoic. The most productive
metalllogenic epochs for gold, ferrous, non-ferrous and rare metals are
as follows: D,, massive sulfide-polymetalic fields of Rudny Altay, the
Sarymbet tin field, Vasilkovskoye gold field, Kosachinoye uranium
field; - Magnitogorskoye, Kacharskoye, Sokolovskoye,
Sarbaiskoye skarn-magnetite fields, and Uchkulak sulfide-
polymetallic field; C3P - Zhezkazgan, Aidarly, Kalmakyr copper fields,

Muruntau, Bakyrchik, Kumtor gold fields.

We propose a genetic classification for the types of mineral
fields to be as follows: magmatic, skarn-hydrothermal, hydrothermal,
volcano-hydrothermal-sedimemtany, hydrothermal -

metamorphogenic, sedimentary and exogenic. -

Unique ore fields such as Muruntau, Kumtor, Vasilkovskoye,
Kalmakyr were formed during hundreds of millions of years. They
developed through the rifting, subduction and collision stages and
were affected by the multistage remobilization and redistribution of
their chemical materials and activity of the several ore generating
processes. The polygenous and multistages deposits are localized
within long existed zones of sutures (Erementau-Buruntau,
Transuralian, Muruntau-Mailisu, Atbashy-Inylchekskaya) or within
Middle-Late Paleozoic volcano-plutonic belts (Valerianovsko-
Kuraminsky) composed (or underlain) by geochemically specific
terrigenous and volcanic sediments ("multicolored” Besopan,
Zhetymtau and Sharyk suites and others).

MAIN FEATURES OF PETROLIFEROUS BASINS.
Some sedimentary petroliferous basins are located within the

limits of Central Eurasia, namely the Precaspian, South-Precaspian,

Main ore formation types of minerals deposits and geodynamic environments of Central Eurasia

Ore formation type

Host geological formation (age)

Geodynamic environment of
ore formation epoch (age)

Chromite (Almaz-Zhemchuzhina)

Dunite harzburgite (09

Oceanic spreading (O.)

Massive-sulfide polymetallic (Tekeli) Dolomite (R)

Rift (R3-0,, D,)

Massive-sulfide polymetallic (Zhairem)

Terrigenous-carbonate (D3)

Rift (D3C.)

Massive-sulfide- polymetallic (Leninogorskoe)

Basalt-rhyolite-cherty-terrigenous (D)

Subduction (D..-C,)

Copper-massive-sulfide (Gaiskoe)

Rhyolite-basalt (D23

Subduction (D23

Gold-massive-sulfide- polymetallic (Maikain)

Andesite-basalt (Pz,)

Subduction (0,-S,)

Skarn-magnetite (Sokolovsko-Sarbaiskoe)

Tufogenic-terrigenous-carbonate (C;)

Subduction (C-C2

Gold-sulfide-quartz-vein-stockwork
(Kochbulak, Ashchi)

Andesite dacite trachyandesite (C2

Subduction (CZ)

Copper-porphyry (Kalmakyr, Kounrad)

Andesitedacite, andesite basalt (DAC2)

Collision (C,., C3 P,

Uranium - albitite (Kosachinoe)

Carbonaceous-terrigenous (R-V)

Collision (D,)

Cassiterite-quartz (Sarymbet)

Carbonaceous-terrigenous (02)

Collision (D3

Antimonite cinnabar jasperoid (Khaidarkan)

Temigenous-carbonate (C..2)

Collision (C, -P,)

Gold-sulfide-streaky- impregnated (Bakyrchik)

Carbonaceous-terrigenous (C12)

Collision (C, -P,)

Tantzlum-bearing pegmatite (Belogorskoe)

Carbonaceous-terrigenous (C3)

Collision (C, -P,)

Gold-sulfide-quartz-stockwork
(Muruntau, Vasilkovskoe, Kumtor)

Carbonaceous-terrigenous, Carbonaceous
-terrigenous-carbonate (R-V, 0.-S)

Rift (R-V, Of-S)
Collision (D, C, -P, )

Cuprous sandstones (Zhezkazgan )

Terrigenous (C.., )

Midland, postcollision (C, -P,)

Uranium-infiltration (Inkai, Karamurun)

Terrigenous (K, Pg,)

Midland (Pg-N )

Bauxite (Arkalyk, Krasnooktyabrskoe )

Eluvial-sedimentary (K, Pg,)

Midland (E,-D)

Chu-Sarysu, Tarim, Junggar, south part of Volgo-Ural, Ciscaucasia-
Mangyshlak, Amu-Damya, South-Turgay ones.

Various geotectonic and paleogeographical conditions of
sedimentary basin formation caused their distinct development of
hydrocarbon accumulation. The Precaspian and Volgo-Ural basins
form a single petroliferous province, located on the passive margin of
the East-European continent along its border with Urals paleoocean.
This province is characterized by gradual sagging in the Paleozoic
epoch, marine sedimentary conditions, wide development of

bituminous sediments, and regional salt trapping mechanisms. More
than 80% of the hydrocarbons here are concentrated within Upper
Devonian Low Permian formations, mainly in rift-related structures.
The vertical migration of hydrocarbons has developed oil fields in the
Upper Permian Mesozoic intervals.

Chu-Sarysu gas-bearing basin is located in the central area of
the Early Paleozoic Kazakhstan continent. Sedimentary cover has
been deposited in shelf and continental conditions during the Late

Devonian to Permian periods and has limited petroliferous potential.



The south-western part of the East-European plate, known as
the Scythian Turanian young platform, was located close to the active
margin of Paleotethys in the Late Paleozoic era and the Triassic
period. This led to the degradation of the main part of Devonian-
Cartbomniferous hydrocarbons or their migration into Mesozoic and
Cenazoic formations.

The Tarim Basin is located on the Presinian microcontinent. It
appraximates the Precaspian Basin in area and sediment volume.
However, sedimentation processes in the Paleozoic era were
unstable, being mainly of shallow marine origin, and often having
depositional breaks and the development of unconformities. The
present basin structure was built up mainly during the Mesozoic
collision of Indostan and Eurasia. Numerous episodes of tectonic
activity, the development of unconformities, and a lack of regional
seals led to the dispersion of Paleozoic hydrocarbons throughout the
stratiignraphic section and partially to their loss.

Large petroliferous basins (Ciscaucasia-Mangyshlak, Amu-
Darya, Afgan-Tajik) were formed along the northern margins of the
Tetiyan back-arc marine basins (Great Caucasus and Fararud). A
high petroliferous potential characterizes the basins of the South-
Caspian (Plioceme) and Junggar (Permian ).

Specific types of petroliferous basins are related with
innacratonic pull apart processes. They include South-Turgay,
Fergana and Turfan basins. Oil-generating formations are present in
Jurassic terrigenous marsh and lacustrine sediments.

ESSENTIAL FEATURES OF THE PRESENT DAY
GEOENVIRONMENTAL CONDITIONS.

Central Eurasia covers the area placed within different
structunal-geological and landscape-hydrogeological zones.

The geoenvironmental maps within the Atlas show natural
parammeters and indices, and on-going natural and technological
changes that influence human activity. The Geological Environment
(GE) includes the lithosphere, hydrosphere and atmosphere. The
ecological status of the GE during normal conditions mainly defines its
reaction to the technological impact. In considering the close
conditions, variety and intensity of the technological impact we
combine two maps. One shows the natural geoenvironmental
conditions, the other shows the current environmental assessment
rating and technological changes (or hazards).

GE Ecological status at normal conditions is defined by a
numiber of factors, the most valuable of which are: underground water
resources, the protectability of natural resources from contamination,
and critical element concentrations in water and land, etc. We defined
4 categories of the GE human impact.

o Areas with highly unfavorable GE conditions (deserts, high
altitude mountains);

e Areas with unfavorable GE conditions (semi-deserts,
mountains, dry lands);

o Areas with relatively unfavorable GE conditions (limited natural
water supply);

¢ Areas with relatively favorable GE conditions (normal natural

13

water supply, lowlands with favorable climate).

Human economic activity results in negative GE changes.
Agricultural irrigation and wide expansion of the irrigated areas, brings
negative changes in the GE. Ground water collection lead to a
deleterious and even catastrophic decrease in river run-off and lake
shrinkage, for example the Aral Sea ecological disaster.

Secondary salinization processes on land and in underground
waters affect the irrigated areas. Artificial water reservoirs developed
along the Karakum Chanel and the Amu Darya Murgab interfluval. An
evaporation here increased in 15-17 times and is identified from an
area of 7-8 000 km2

Irrigation also causes contamination of the land by nitrates and
pesticides. Natural cycles of geochemical fluid migration have become
unbalanced and new areas of accumulation of the contaminating
elements have developed (Sarykamysh, and Arnasay artificial lakes).
Technological development has become so widespread that GE
recovery is now impossible.

Increasing contamination through technological development
of the underground water supplies has become an essential problem
for most countries in the Region. The difficulty in protecting natural
aquifers from pollution compounds the problem and allows some
polluting elements to penetrate through the aeration zone. Rational
utilization and protection of the existing aquifers of fresh and brackish
water has became the most important priority.

Over-mining is the second most-important GE problem for the
Region. Forinstance Kuznetsk and Karaganda coal basins, and Gorny
Altay etc. all suffer from exogenous geological processes, and land
and water contamination. A number of mines were closed during
recent years. However, no protection arrangements for these were
organized. Usually these mines are in mountain areas which undergo
active denudation processes. This allows contaminants and toxic
elements to flow down the rivers and over the plains.

A high level of technology-derived pollution occurs in areas of
petroliferous production. Practically all nature environments are
contaminated: surface-water underground aquifers, land and plants,
atmosphere and biosphere. Moreover, oil production leads into an
increase in seismic activity. There is evidence for this from the Caspian
petroliferous basin.

GE technological contamination by heavy metals, oil, organic
materials and radioactive elements is identified at Semipalatinsk and
Lobnor nuclear testing areas and at Chelyabinsk recycling storage,
some oil wells have become a regional environmental problem.

Negative geoenvironmental trends are complicated and
ambiguous. Most Central Eurasian areas originally had hostile and
unprotected natural environments. Rash and adverse economic
activity has lead to considerable damage to the natural potential of the
area.

The Atlas, and our experience in geoenvironmental mapping
illustrates the public benefits of international cooperation. The
Geological Environment and technological-anthropogenic
developments, as well as protection measures, are not limited by the
borders of a country.
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OBBbACHUTENBbHASA 3ANMNCKA
K «ATNACY JIUTONOIrO-NANEOTEONPA®UYHECKUX, CTPYKTYPHBbIX,
NANMHCNACTUYECKUX U TEO3KONOMMYECKUX KAPT LEHTPANNBHOU EBPA3UU»

3apgavya no cocTtaBneHuw "ATnaca NUTONOro-

naneoreorpauU4ecknx, CTPYKTYPHbIX, NanUHCNaCTUYECKUX U
reoakonoruyecknx kapt LleHTpanbHoW EBpasun” (B AanbHenwem
Atnac) 6bina nHmummnpoBaHa B 1996 r. reonornyeckumn cnyxdéamm
KasaxcrtaHna, KbiprbiactaHa, Poccumn u Y3bekuctana. B 1997 - 1998
rogax K aton pabote NpucoeAVHUANCH reonorudeckne Cnyxdol u
Hay4Hble WHCTUTYTbl AsepbanaxaHa, Kutaa, TagxukuctaHa w
TypkmeHun. B 1997 r. 6bina opraHn3oBaHa pegakunoHHas Konnerus,
pa3paboraHbl nporpamma U metoauka paboT, NPUHATbI nereHAabl
OCHOBHbIX KapT Atnaca. KoopauvHaTopoM npoekTa 6bin u3bpaH
Hay4HO-MUCCNeaoBaTeNbCKUA MHCTUTYT NpUpoaHbIX pecypcos OIMEO
(8 panbHenwem HOITEO), OH e OCHOBHOW WCMOMAHWTENbL MO
KasaxctaHy.

NMpu cocTtaBneHun ATnaca yuTeHbl MaTepuansbl
MHOrOYMCNEHHbIX ONyBNUKOBaHHbLIX CTaTeN W KHUT Mo cTpaTturpadumum,
TEKTOHWKE, MarMaTtuamy, naneoreorpaduu, n reoguHamumke. Cnucok
Hanbonee BaXHbIX NyGnukaunm NnpuBeAeH B KOHLE 3aMNNCKK.

ATnac oxBaTtbiBaeT UeHTpanbHyl 4acTb EBpasnnckon
nutocdepHon nnuTel nnowaaeto 7 500 000 kB. kM. Ha 3ton
TeppUTOPUKN pacnonoxeHol 15 HedTerazoHocHbIx 6accenHos (Bonro-
Ypanbckun, [Mpukacnmnckun,

OxHo-Mpukacnunckun, Cesepo-

YcTiopTtckuin, Apanbckun, [lpeakaBka3scko-MaHrbiwnakckun,
Yy-

Capblicyrcknn, ®epraHcknn, Tapumckui, LkyHrapcknin, TypdaHckui

AmynapbuHcknn, AdpraHo-Tagxkukcknn, HOxHo-Typranckmm,
M xHaa vactb 3anagHo-Cubupckoro) u cknagvarble CTPYKTYpbl
KaBka3sa, KOxHoro Ypana, TaHb-lWaHsa, Mamupa, KyHbnyHsa, Antas v
LleHTpanbHoro KasaxcraHa.

ATnac OCHOBaH Ha COBPEMEHHbIX reoanHaMU4YeCcKnUx
KOHUENUUSIX, OFPOMHOM KONMUYECTBE reonornieckmx, reousnyeckmx,
CeNCMUYECKNX MaTepuanos U pesynbratax MHOMMX TbiCaY BypoBbIx
CKBaXWH. ATnac COCTOUT U3 71 KapTbl, OTpaXkatLLMX reonornveckoe
cTpoeHue,

MCTOPUK pa3BnTnUA, nNone3Hble WUCKOoMaemMmble WU

COBpPEMEHHOEe COCTOSHME OKpyXatuwen cpeabl LeHTpansHoM
EBpasunn. B kauectBe kaptorpacduMyeckon OCHOBbI ObINN NPUHATDI
feonornyeckaa kapta CCCP wm-6a 1:2500000 (1980r.),
leonornyeckan kapta KaszaxctaHa u CpegHen Asnn m-6a 1:1500000
(1986 r.), Neonornyeckas kapta CMH3sAHb-YWUIypcKOro aBTOHOMHOIO
paioHa m-6a 1:2000000 (1993 r.) u apyrue.
INuTonoro-naneoreorpacgpunyeckue KapTbl co3faHbl Ans 43-x
cTpaturpaduyeckux ypoBHeuW OT pudes [o nnNuoueHa
(otBeTcTBeHHbIN UcnonHuTens KOIMTEO). 3TM kapTbl ABnstoTCA
6a3oBbIMM ANA NanuMHcnacTUYecKkux peKOHCprKuMﬁ. OHu copepxat
obwupHylo nHdOpMauUI O COBPEMEHHOM MNONOXEHUMU
reonornyeckux Ten, UX BeLecTBEHHOM COCTaBe W MOLLHOCTSAX,
naneoreorpauyeckux n nNaneoTeKTOHUYECKUX YCNOBUSAX
(hOpPMMPOBaAHMA U MECTOPOXOEHUSX MONEe3HbiIX UcKonaembix. Ha
KapTbl BbIHECEHbI CUHXPOHHbIE M OoOnee MNo3gHWE TEKTOHW4YEeCKMe

WBbl, CyTypbl, aKKkpeunOHHblIe NMPU3Mbl, OCbMOJ'IVITOBbIe anNNoOXTOHbI N
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T.n. B OaHHomM u3gaHun npeactaBneHbl KapTbl No 21 Haubonee
XapakTepHbIM CTpaTUrpacmyeckum MHTepeanam.

BaxHbIM mMaTepvanom AnA CcOCTaBfneHns nuTonoro-
naneoreorpaU4eckmx KapT NOCNYXWUNU MHOTOMMCNEHHble paboyve
UCTOpUKO-reonormyeckme kKonoHku (6onee 2000). Kaxaasn konoHka
ABNAETCA CUHTE30M (aKTUYecKoro marepuana no oTAeNbHbIM
pavoHam. KonoHku crpynnuMpoBaHbl NO BO3pacTHbIM cUCTEeMaMm U
HecyT 6onbllyo MHOPMaUUIO O cTpaTurpadguyeckon Koppenaumm,
BELLUECTBEHHOM COCTaBe 0CadoYHbIX U 3dhdy3nBHbIX 0OpasoBaHUi,
UX MOLLHOCTAX, YCrnoBusAX OPMUPOBAHUA UM  MECTOPOXAEHUAX
nonesHbiX uckonaembix. Hanbonee npeactaBuTenbHbIE KONOHKU
(okono 600) npuBeaeHbI B 3neKTPOHHOM BapuaHTe Atnaca. B gaHHoM
nagaHun npegctasneHo 280 KONOHOK ANA 4acTM naneoreorpa-
PUYECKUX 30H.

CTpPyKTypHble KapTbl COCTaBneHbl MO OCaf0YHOMY 4exny
(oTBeTcTBEHHbIN ncnonuutens KOMEO) u no kpoene dyHAamMeHTa
(oTBeTCcTBEHHbIN McnonHutenb MEOH). 3Tu kapTbl NoCTpoeHbl B
OCHOBHOM MO cencmmyeckum 1 6ypoBbiM AaHHbIM. B gaHHOM naaganun
npeacTaBneHa CTPyKTypHas KapTa no NOBEpPXHOCTU (pyHAaMeHTa.

ManuHcnacTuyeckne KapTbl (OTBETCTBEHHbLIN UCNONHUTEND
THMM Aaporeoduanka) coctaBneHbl MO 23 BPEMEHHbLIM YPOBHAM Ha
OCHOBe nuTOonoro-naneoreorpauyecknx KapTt, nNaneomarHUTHbIX
AaHHbIX, reoANHaMUNYECKUX U CTPYKTYPHbIX MOCTPOeHun. Ha Hux
npueefeHbl NanuHcnacTUYeckue PeKOHCTPYKUMM NPOCTpaHCTB
mexay Esponenckum, Cubupckum 1M TapuUMCKMM KOHTUHEHTamu.
MNokasaHbl OKeaHbl; KpPaeBble W BHYTPEHHWE MOpPS; OCTPOBHbIE
BylKaHUW4YeCkue [nyrv; akTUBHble, MacCuUBHble WU TpaHCHOPMHbIe
OKpauHbl KOHTUHEHTOB; naneoreorpadgpuyeckne o6CTaHOBKY,
Marmatuam, MeTamopdu3M, akTUBHbIE TEKTOHUYECKUe CTPYKTYpbl,
naneoknumaTtuyeckne ycnoesua. B gaHHOM usgaHun npeacrtaBneHbl
KapTbl 4N 17 BDEMEHHbIX YPOBHEN.

[Oee leo3konorm4yeckue KapTbli (OTBETCTBEHHbIN
ncnonumtens BCEMMHIMEO) otobpaxaloT coBpeMeHHOe COCTOAHWNE
reonornyeckon cpegbt, NPUPOAHbIE U TEXHOreHHble NPOUECCHl,
oKasblBalOLME BNUSAHWE Ha XU3HeOeATenbHOCTb Yenoseka, cpeny
ero obutaHuna n akocuctemy B LenoM. 3a4ecb NPUBOANTCA 0aQHa KapTa,
oTobpaxkaloLLan TeEXHOreHHbIe BO3AENCTBUA Ha OKPYXXaloLLyto cpeay.

Ha KapTe OCHOBHbIX TEKTOHUYECKUX 3JIEMEHTOB NoKa3aHbl
TEPPEWHDI, LLOBHbIE 30HbI, BylIKaHWYeCKNe nosica, ocagouvHble, B TOM
yncne HedTerasoHocHble 6HacCeWHbl, KpyMHble pyaHble
MECTOPOXAEHMNSA.

Nlutonoro-naneoreorpagunyeckme, CTPYKTYpHble W
reo3Konornvyeckne KapTbl COCTaBNeHbl U NepeHeCceHbl Ha MaLlLUHHbIE
HocuTenn B MacwTtabe 1:2500000. ManuHcnacTudeckne KapTbl
cocTasneHsl B Macwrtabax 1:10000000 n 1:20000000 (ans pudes n
paHHero naneosos).

B cocraBneHun Atnaca npuHumanu ydactue 6onee 200

cneumManncToB n3 23 opraHusauuin CTpaH-y4acTHULU npoekta. JTu



opraHusauuu cOCTaBfIsiIM KapTbhl W Apyrue matepvansi No CBOUM
Tepputopuam, a 3atem npegasanu ux OFTEO anga yBA3sku, peaakymm
COCTaBNEeHUs CBOAHbLIX MAaKETOB M MNEPEHOCA WX Ha MalUMHHbIE
HOcUTeNu. YacTb 3TUX CBOAHLIX MakeToB npepasanacs B FHMAM
Aaporeodusnka pna cocTtaBneHUss NaANMHCNACTUYECKUX KapT.
BymaxHble BapuaHThl CBOAHBIX [E€03KONOrM4YeCcKux KapTt
coctasnsanucs B0 BCETMHIMEO wm nepepasanuce B IOITEO pnsa
cocTaBNneHUa 3NEKTPOHHbIX BEPCUA.

B npouecce paboT npoBegeHo AeBATb KOH(EPEHLMiIA
OTBETCTBEHHbIX ucnonHuteneit: LWbimkeHT 1996 r., Anmatsl 1997r.,
2000 r., 2001 r., Ypymumu 1998 r., Tawkent, Mocksa, Kokwetay 1999 r.,
Buvwkek 2000 r. OHn nossonunu obcyguTb M pewnTb CNOPHbIE
BONpocCH, pazpabotaTtb M yTBEpAUTbL NereHabl U cogepxaHue Atnaca.

Marepvansl Atnaca 6binm ycnewHo npepctaeBnedbl Ha 31
MexayHapoaHom [eonormyeckom koHrpecce (Pwo-ae-XXaneupo,
asryct 2000 r.), XXXIV TekroHunyeckom coseuanum (Mocksa, MIY,
despanb 2001 r.) u B Mysee Uctopuu Npupoabl (MoHaoH main 2002 1)

CoctaBneHne v wm3gaHune ATnaca CTano BO3MOXHGIM
6naropnaps 4eTKo opraHM3aTopCcKoM M TBopyecKkoi paboTe KpynHbIX
KONNEKTUBOB NPoEeCCUOHANbHBLIX [EONONOB M3 HaYuYHbIX W
NpoM3BOACTBEHHbIX opraHu3auyuin KasaxcraHa, Poccun, Kurtas,
Yabekucrtana, Kbiproiactana, TypkMmeHum, AsepbaiigxanHa wm
TapxukuctaHa. OcHoBHble ucnonHuTenu npoekrta - O.A.®degopeHko,
P.T.AxmeToB,

B.K.KpacHo6opogkum,

B.A.Bbikagopos, A.B.CmupHos, C.lLBpbi3ranos,

B.M.\YepHakos, H.B.HecTtepkuna,
T.O.®epoperko (Kasaxcrtan); IC.BapraHan, B.H.OcTposBckwi4,
W.M.Uununa, A.A.lnak, B.A.Byw, WU.B.®ununnosa, B.MKa3sbmuH,
I0O.A.Bonox, T.H.Xepackosa, 1.B.Cmupxos, B.H.Myukos,
C.N.Wokanbckuia, N.®.Bonuerypckuia (Poccus); CyH [Dxuun, YeH
Woyne (Kutain); A.K.Byxapun, PU.MNonbwreinn, N.A.MacneHHukosa,
B.U.Tponukuin, B.U.MuHxacos, (Y3bekucrtan); A.B.[xeHuypaesa,
P.lbabaes,

A.B.Mamegos, A.b.AneknepoB (Aszepb6aiigxan); A.K.Ananos,

P.A.MaxcymoBa (Kuprusus); M.U.Pycramos,

X.X.Xynaikynues (TypkmeHus); C.C.Kapanetos (Tagpkukucran).
NepeBog Ha aHrnuiickuia A3bik BbinonHuMn B.H.Apedbes

(IOFTEO). Mubi

Oanbpumnny (AHrnua) 3a onepaTtuBHYIO pefakuuid aHrnuminckoro

Bblpaxxaem o0cobyl0 npusHaTenbHoCTb Mapky

TekcTa ATnaca.

FNABHBbIE NPUHLUUNBbI COCTABNEHUA NATONOIO-
NANEONTEONPA®UMECKUX KAPT

OuarHocTuka o6CTaHOBOK oOCywecTBnsAnacb Ha OCHOBE
aHanusa nutodauuin 1 opraHM4ecKux OCTaTkoB B COOTBETCTBUU C
OCHOBHbIMM NONOXEHUSIMM  KJTACCUMYECKON Teopuu nuToreHesa,
paspaboTaHHbiMU B HayuHbIX Tpyaax (9,10,11, 13,18 ).

dakTuyeckuit matepuan, NOCNYXWUBLIMA AONS OUArHOCTUKK
naneoreorpacuyeckux ob6CTaHOBOK, NPUBEAEH Ha KapTax B BuAe
Touek HabniogeHus, rpe m3ydanucb nUTONoro-ctparturpacuyeckue
paspesbl no obHaxeHusm n 6ypoBbiM ckBaxuHam. OkoOno Touek
HabniopeHns ycnoBHbIMU 3HaKaMu NOKa3aHbl JIUTONOrMYECKUiA
COCTaB TOSLY, XapakTepHbie rpynmnbi hayHbl U nopbl, MOWHOCTb B

MeTpax M NOMHOTa paspesa [AaHHOro cTpaTurpaduyeckoro
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MHTepBana. YacTtota Touek HabniopeHuss Ha pasHbiX yvacTkax, a
cneposaTenbHO, U AOCTOBEPHOCTb KapT kpairiHe HeopgHopoaHa no
NOHATHLIM NpUYMHaAM (3p03usi OpOreHu4veckux noscos, nubo
nepekpbiTue MOWHbIM Yexnom 6onee Monoabix 0Caf0YHBIX
o6pasoBaHnuif). C uenbid otobpaxeHuss cTeneHun [OCTOBEPHOCTU
NUTONOrMYeCKUiA Kpan nokasaH Tam, A€ WMETCA W3yueHHble
obHaxeHuss, wnu wusobpaxaemasa ToONUWAa BCKpPbITa CKBAXWHAMM.
Y4acTtku KapT € OTCyTCTBMEeM NpsiMOil HcbopMaLmn cocTaBneHbl nNo
reopM3MYecKMM [JaHHbIM, WHTEPNONAUUU UMM SKCTPaNoONsaLUn
yaaneHHbix HabnioaeHuin. Ha atux yyactkax naneoreorpaduyeckue
o6cTaHOBKM NoKasaHb! LBeToM 6e3 nuTonornyeckoro kpana.

Ha kapTtax 4okeM6pUilCKUX U paHHEenaneo3oncKMxX BpEMEHHbIX
MHTEpBANOB ocTaBfeHbl “6enbie NATHA” B Tex MecTax, fae oTcyTcTene
AaHHbIX 06 m3obpaxaembix Tonwiax ceszaHo nubo ¢ rny6okoi
nepepaboTKoi NX B HUKHUX FOPU3OHTaX 3eMHOi kopbi, Nnbo ¢ Gonee
MONoAbIM BO3pPacTOM 3eMHOWU Kopbl, 06pa3oBaHHOW B pesynbrarte
6onee nospHero cnpeauHra.

NuTtonoro-naneoreorpacunyeckue KapThl COCTaBneHsl ANS
3HaAUYUTENbHbIX WHTEpPBANIOB FEONOrUYECKOr0o BpEeMeHu, NOo3TOMY
Hepeakn criyyam CyLecTBeHHbIX M3MeHeHuin naneoreorpaduyeckoi
06CTaHOBKM HE TONbKO Ha rpaHMLiax 3Tanos, HO W BHYTPU HUX. B Takux
Cnyyasix Ha KapTe NokasbiBaeTcs, B 3aBUCUMOCTU OT 3HAYUMOCTM
n3meHeHuid, nn6o Hanbonee xapaktepHas obctaHoBka, nubo ase
(penko Tpu) uepegyowmeca o6CTaHOBKM B BUAE FOPU3OHTaNbHbBIX
LBETHbIX NONOC.

Mopckue n okeaHunyeckne naneoreorpacuyeckme o6ctTaHOBKU
nokasaHbl Ha KapTax pasHbiMA OTTEeHKamu rony6oro, cuHero w
c¢uoneTtoBoro uBetoB. B OCHOBY WX noapasfeneHus nornoxeHa
Knaccuyeckaa cxema caumanbHbiX 30H AN OKeaHU4YecKux okpauH
(Microfaces Analysis, 1982). O6cTaHOBKM OKeaHW4YeCKOro noxa
BblaenawTcsa no abuccanbHbiM, NPEUMYLECTBEHHO [NUHUCTO-
KPEMHUCTbIM haLusaM, KOHTUHEHTAalbHbIA CKNOH no GatuanbHbiM
Typbuauram, a wenbg no TeppureHHbIM U kapboHaTHbIM hauuam
nutopanu u cybnuropanu. Lenbc noppasgenserca Ha BHYTPEHHUIA v
BHewWHuin. MepBbiit oTnNNYaeTCA MENKOBOAHOCTbIO OCaAKoB,
6nM30CTLI0 CYlIM U aKTUBHBIM TMAPOANHAMUYECKAM PEXVMOM, YTO
Bbipaxkaetcsl B rpy6oo6nomo4HOM cocTtase, Xxopolueil COpTUpoBKe u
OKaTaHHOCTU TeppureHHoro martepuana. Mpu HMU3MeHHOM penbede
Npn6pexxHOM CyLLIn U OTCYTCTBUM PEYHOrO CHOCA BHYTPEHHUI wernbd
MOXeT ObiTb cnoxeH kapboHaTHbiMU chaumamu. B Ttakux cnyvasx
MEJfIKOBOAHOCTb OCaflkoB onpeaensieTcd no COOTBETCTBYOLEMY
coctaBy octaTtkoB ¢payHbl. K BHyTpeHHeMy wenbdy No npu3HaKy
MENKOBOAHOCTU YCNOBHO OTHeceHbl kap6oHaTHble nnatopmsl,
ob6pasoBaHHble B 06CTaHOBKE MENKOBOAHbLIX W30NMPOBaHHbIX
oTmenein. BHewHuit wenbd otnuuaetca npeobnapaHuem cpeau
TeppUreHHbIX OCaZlkoB aneBpUTOBOr0 W FAMHWUCTOrO Mmatepuana,
3avacTyto o6oraleHHOro opraHM4eCcKum BeLLECTBOM.

B kauectBe camocTosiTeNbHOM O06CTaHOBKM BblAENEeHs
rny6okoBoAHble BNaAvHbl BHYTPEHHUX W OKpPaWHHbLIX Mopei ¢
6atnanbHbiMu ry6ruHamu. [1na HUX XxapakTepHbl MENKOO610MOYHbIE
IMUHUCTbIE, KapboHaTHbIE M KPEMHUCTbIE OCAAKU UNWU TYPOBUANTHI, KaK

npasuno, o6orauweHHLIe opraHu4yeckumm BeLIECTBOM. B



rny6oKoBOAHbIX PUMTOBLIX BNaZMHAX BCTPeYalTcs CynbguaHbie
rmpapoTepMarbHble 0CaaKu.

Bonbwylw ponb B pa3spe3ax OPOreHUYeCKUx NnOsiCOB W
nnatdgopm urpatot 06CcTaHOBKM, NEPEXOAHbIE OT KOHTUHEHTANbHBIX K
Mopckum. OHU NoKa3aHbl HA KapTax pa3HbiMU OTTEHKAMU 3ENEHOO U
cvpeHeBoro usetos. B nutonoro-ctpaTurpaduyeckmx paspesax oHu
npeacTaBneHbl NepecnanBaHMEeM KOHTMHEHTalNbHbIX WM MOPCKAX
0CafiouHbIX CNoeBs, OTpaXaLUX Nnepuoanyeckoe HacTynneHne Mopsi
Ha npubpexHyio pasHuty. Cioga oTHOCATCA U hauun pgemst. BaxkHyto
pornb B naneoreorpadgum pervoHa urpatoT naryHbl U NONy3amMkHyTbie
6acceiiHbl ¢ NOBbLILLEHHOW CONMEHOCTbIO, B KOTOPbLIX HaKannusawTca
3BanNoOpuUTHI U, BYaCTHOCTU, KAMEHHAs COllb.

K nepexofHbIM OTHOCATCA U 06CTaHOBKM HA BYMKaHW4YECKUX
OCTPOBHbIX Ayrax u ux cknoHax. OHU CNOXeHbl MEHALWMUMUCA NO
paspesy u natepanu Ha3eMHbIMU U NOABOAHLIMU BYJIKAHUYECKUMU U
BYNKAHOT€HHO-0CaA04HbIMU OTIIOXXEHUSIMW.

Naneoreorpacuyeckue o6cTaHOBKM CyluM BblAeneHbl Ha
KapTax KOpPUYHEBbLIM, XEnTbiM, CBETNO-3efieHbiM N0 cvpeHeBbIM
yusetamu. BaxxHoe MecTo 3ecCb 3aHMMAIOT BHYTPUKOHTUHEHTalNbHbIE
6acceitHbl, 3anonHeHHble B OCHOBHOM KOHTUHEHTaNbHLIMMW,
annosnanbHbiIMM 1 03epHbiMu obpasoBaHusimu. Ocoboe MecTo
3aHUMAIOT KOHTUHEHTAMbMEIE BYNKAHWYECKME Tonuwm,
XapakTepusylowime ApeBHME BYNKaHUYEeCKMe NNaTto, Haropbst M
BynkaHu4eckne noctpoiku. Kpome TOro, Ha kaptax noKasaHbl
BbiICOKUE, CpefHMe W HWU3Kue ropbl, NEeHenneHU3UpoBaHHLIE
BO3BbILEHHOCTU, MENKOCONOYHUK U AeHyAauNOHHbIe paBHUHbI. [ns
BblAeNEeHns rop cnyxaT npsMbleé Npu3HaKuW oporeHesa -
KONNU3NOHHbIE NNYTOHbI, HAABUIOBO-LLIAPbSXKHbIE CTPYKTYPbl U 30HbI
cvaTusa. OHK oTpaxatoTcs nosiBneHmem rpy6oobnomoyHbIX necyaHo-
KOHrNoMepaToBhix, (NUIWEBO-0NTUCTOCTPOMOBLIX dauuin B
conpepenbHbix 6acceiiHax. TeppureHHble MenkoobGNOMOYHbIE M
kapb6oHaThwie ¢daumm Takux 6accedHOB YyKa3wiBAKT Ha
cnaboBO3BbIWEHHbIA WM HU3MEHHbIA XapakTep conpeaenbHOA
cywu. BHyTpeHHMEe KOHTUHEHTaNbHbIE 03epa U MOPS TaKKe NOKa3aHbl
cneuyuvanbHbIMU CUMBONAMM.

FfeopuHaMmunyeckas HanpaBleHHOCTb Hawen paboTw
notpebosama onpeAeNneHHLIX OTKMNOHEHME OT 4YUCTOM
naneoreorpacdpum. MNaneoreopguHamumyeckne obcTaHOBKM NOKa3aHbl
UBETHHIM Kpanom, oOTpaxawuwmm Bel,eCTBEeHHLI cocTas
BYNKaHWYECKUX U NNYTOHUYECKUX KOMMNNEKCOB. MHTPY3uUKn BbiHECEHbI
Ha nuTonoro-naneoreorpaguyeckue kapTbl, COOTBETCTByOLYUE
BPEMEHM BHEAPEHMS, HECMOTPS Ha TO, YTO MHTPY3UM HE MMenu
BbIXOAOB HAa AHEBHYKD NOBEPXHOCTb. Ha kapTbl Takke BblHECEHbI
BbiCOKOOapuyeckme u HW3KOOapuueckme& nposABAECHMA
MeTtamopduaMa u aedopMaUUOHHbIE CTPYKTypbl, BO3HMKLUWE B
Cy6AYKUMOHHBIX, KONNU3UOHHBIX W APYrUx reoauHaMuyeckKux
obcraHoBKax (aKKpeuWoHHble NPU3MbI, TEKTOHUYECKUE MenaHXw,
30HbI WHTEHCUBHbLIX WOBHbIX paedopmaymin (shear zones),
KpynHeilne caBurm, HaaBUrM, TEKTOHNYECKUE annoxXTOHbI).

Oco6oe BHMMaHME npu COCTaBNEHUM KapT YAENnAnocCb
BbIABNEeHMi0 U otobpaxeHuio cytyp. OHM noppaspensioTcs Ha

KONNU3WOoHHble (06pa3oBaHHbIe HA MECTEe KOHBEPIreHTHbIX FpaHuL) u
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TpaHcopMHbie (06pa3zoBaHHble HA MecTe TPaHCHOPMHbIX FpaHiM,
nnuT). BbligenawoTca cyTypbl Nepsoro u BToporo nopsaka. Fepsite
NPeAcTaBnsloT 3akpbiBLUMECS OKeaHuveckue 6acceitHbl, BTOpble =
oKkpauHHble Mopsi. CyTypbl, (POpMUPOBABLUMECS B TEYEHWE [AHIHOITE

BPEMEHHOTO uHTepBana, u3o6paxeHbl uYepHbiM UBeToMm, Gones

NO3MHIAG - KDBTHIIN.

OCHOBHBbIE YEPTbI NANEONEONPA®UA U
FrEOAUHAMUKHA
PaHHuit-cpegmmit pudel.. Naneocumbumpw
KOHTUHEHTanbHble mMaccusbl KOxHoi Cubupu, KasaxctaHa v TaHs
LaHa B paHHem-cpeaHeM pudee npeactasnsanu coboin coparmMeHTb
pasagpobneHHoro B pe3ynbTaTte pudToreHesa W CNpeauHre
cynepkoHTuHeHTa MaHrena. MpeHBMNNbCKasi OPOreHUs NPOSBMIMERE
Konnusuein n obaykumein Ha naccuBHbIe U aKTUBHbIE OKpauHbl 3TW)
MUWUKPOKOHTUHEHTOB OC(UONUTOBbLIX KOMMNNEKCOB W KOMMMEKGEE
NacCMBHbIX OKpauH. 3TOT NPOUECC 3aBepWUNICA BHEQRRHIABK
rpaHUTOB MU rpaHuTU3aLmeit ¢ BospactoM 1100 - 1050 mnH. ner. Tawwy
obpasom O6bim chopmuposan cynepkoOHTUHEHT PopnHus
obbeguHMBLIKIA BCe OOKeMOpUiiCKMe KOHTUHEHTanbHbie MacCuBb
3emnu.

No3gHuin pudpeir. NMocne rpeHBUNNBCKON OPOreHUn Ha BCE)
KOHTUHEHTanbHbIX 6nokax KOxHoit Cubupu, KazaxcraHa n Cesepumre
TaHb-LUlaHA nposiBUNCA HA3eMHbIA KpeMHEKUCNbIA BYNKaHU3M K
y4actuem Mrium6putos Bospactom 900-800 mnH. ner. Moxoxuia ne
coCTaBy W BO3pacTy KOMMMEKC Ha3eMHbIX BYNKAHUTOB |
KOMarmMaTuuHbiX rpaHuToB pa3sut B WMbGepun, WpaHe, cesepo
BOCTOYHON Adbpuke u cesepo-3anagHoit MHaun. Bce HasBamibe
PErMOoHbI HEKOTAA cnaranu efiMHblil KpaeBoil BynkaHUYeCKMA NOAC Wi
KOHTUHEHTanNbHYI0 OKpauHy aHauiickoro Tuna. B kxoHue pudes
paccmatpuBaeMble KOHTUHeHTanbHble 6noku pacnonaranuch e
kpaeBoit 4actu PopnHuu. Pe3ko oTnUYHbIM BbINO  CTpOEHME
CEBEpPHOW, 3anagHoOi W 10XHON (B COBpPEMEHHbIX koopauHaTax
okpaun Maneocubupum. Bonbwas WX 4YacTb OTHOCUNACb i
TUXOOKEAHCKOMY TUMY C CUCTEMaMM OCTPOBHbIX AYr W OKpauHiHisi
Bantum (coBpemettibe
KOOpAMHAThI) B 3TO XX€ Bpems CyuiecTBoBana NaccuBHas okpauvHa «

Mopein. Bponb BOCTOYHOW OKpawuHbI
MOLLHbIM TEPPUrEHHbIM OCaZlOKOHAKOMNEHUEeM Ha wenbode i
KOHTUHEHTaNbHOM CK/0He.

No3gHmuit pudcdein-sBeHg. B 310 Bpemss npomsaluTh
MHTEHCUBHbIE npouecchl pudToreHesa wu pacnag PopvHuu «
oTAeneHuem OT Hee psiaa KOHTUHeHTanbHbix 6nokos. E
paccMmaTpuBaemMoil BOCTOMHO-TOHABaHCKOM YacTu PoanHnM BOSHUKE
KpynHas pudptoBas cuctema, npocnexuvsaiowjasncs ot lOxHoro Kurak
yepe3 Tapum, CpeauHHbiii TaAHb-lUlaHb B 3anagHyio vacm
LlenTpanbHoro KasaxctaHa. OtpenbHble dparMeHTbl CUCTEMBI 3TH)
naneopudToB COXpPaHWIUCb B COBPEMEHHOI CTPYKTYpe Ha Kpas)
KOHTUHEHTanbHbiX 6nokoB. OXWBMNUCH ABUXKEHUS NO pasnomam
orpaHvumnBaowmm puderickue pudThl (aBnakoreHbl) B npeaena)
Bantuu. CyuwectBoBaHue naneopudToB A0KA3LIBAETCA pa3Bumvsy
BO BCex 3Tux parmeHtax rpabeHoBbix MonacconogobHbiI)

OTNOXEHU BEHACKOro BO3PacTa, CoveTalluxcs ¢ eyBLienouHbIMY



6a3ansrongamMv U KOHTPacTHLIMU BynKaHU4YeckumMu cepusimu. B page
cnyvaes cHoc o6nomouHOro marepuana npovcxogun ¢ o6oux 6optos

pudToB.
Kapatayckuit naneopudpr. BeHgckue pucToBble CUCTEMbI OTAENWUTA U

Apkum npuMmepom 3Toro sensetca bBaWkoHypcko-

o6ocobunu psg TeppeHOB HA KOHTUHEHTANbHOK okpanHe PopuHuum:
Tapumckuia, KokuetaBckuin, Ynytayckuit, CeBepo-TaHbLUAHLCKUIA,
AkTtay-MouHTuHCkuid n TyBuHO-MoHronbckuii. B pesynbstate packona
n cnpeauHra wmexay Cubupbio un JlaBpeHTmeid Hauanocob
chopmuposaHue NaneoasnaTckoro okeaHa.

B BeHge Ha paccmaTpuBaeMoit TeppuTopuM Hapsgy C
AECTPYKTUBHBIMU NpoueccaMu NPOSBUNUCD W KONJNIU3NOHHLIE.
Hanbonbwee pacnpocTtpaHeHuMe OHWU NONYYUMNM NO BOCTOYHOW (B
coBpeMeHHbIX koopauHaTax) nepudepwnm Bantum, rge
pexoHCTpyupoBanace KaaOMCKass OpOreHusi, Npoucxoauno
HapawuBaHue nnowaau bBbantum m dopmuposaHue BocTouHO-
EBponenckoro kOHTUHeHTa. Ha okpauHy bBantum noctynam
obnoMouHLI MaTepuam C OCTPOBOAYXHOrO NOAHATUS W
dopMMpoBanUCb KOHIMoMepaTtul, cocTosiwyume w3 obnomkos
aHpesuToB. CywectBeHHOe 3Ha4YeHne UMenu ABUKEHUs NO KPYMHbIM
TpaHChOpHbIM cABUraMm.

XapaktepHoit 0COBEHHOCTbI0 BEHACKOr0O BpeMeHu ABNseTcs
passuTtue onegeHeHus, cdukcupyouwee pacnonoxexne BoCTOYHON
NaneoroHaBaHbl B NPUMNONSAPHBLIX LWMPOTAX K0XKHOMO NonyLapus
(CpepvHHbiia TaHb-LWaHb). UMeeTcs Heckonbko ypoBHeit (Yalle Bcero
ABa) nepHuKoBbix oOTNoOXeHuil. Hanbonee BbipaeH YpPOBEHb,
NpuypoYeHHbIi kK pybexy BeHga n kembpus.

Kem6puit-paHHuin opposuk. B Hauane kem6pusa npounsoLuno
4YacTUYHOE paspylueHue BEeHACKMX pUTOBbIX CUCTEM, MHTEHCUBHOE
HoBoo6pa3zoBaHMe OKeaHWYEeCKOM KOpbl W NONHOE OTpeneHue ot
BOCTOMHO-TOHABAHCKON 4Yactu PoauHuM MMUKPOKOHTUHEHTOB ¢
TeppeinHoB, yNnoOMAHYTbIX Bbile. BuaMMo, B 3TO e BpeMs Npov30oLLnIo
nonHoe otaeneHune Cubupm ot JlaBpeHTUM; OKOHYATENbHO
ochopmunca Maneoasnartckuii okeaH.

Mpouyeccwl cnpeauHra pa3BuBanUCbL NoA BNUSIHUEM
npoponxawueinca cybaykuymm noa CubGUPCKUMA KOHTUHEHT K
MUKPOKOHTUHEHTbI - 06nomMku PoanHun. B kem6pum, no cpaBHEHUIO €
BEHAOM, 3HAYUTENbHO YCNOXHWNACb CUCTEMA OCTPOBHbLIX Ay
Bo3Huknn HoBble ocTpoBHble Ayru - Bolekynbckasi, YnHrusckas,
Capbibynakckas, KysHeuko-Anatayckas, 3anagHo-CasiHckas. B
COBpPEMEHHOM CTPYKType B page CriydaeB COXpaHUIUCh hparMeHTbl
AKKPELUMOHHKIX NPU3M 3TUX OCTPOBOJYXHEIX CUCTEM,
npeacTaeneHHbIe YepHocnaHuesbiMM UNu TepoTypbuauToBbIMU ¢
rpayBakkoOBbIMU TOMWAMK C BKNOYeHUsiMu 6NokoB fokemOpuinckmx
nopoa KOHTUHEHTANbHOr0 NPOUCXOXAEHUS, C [OPU3OHTaAMM
ONUCTOCTPOM W nnacTuHamu odnonUToB pudencko-BeHICKOo-
panHekemBpuiickoro Bospacra. XapakTepHbiM NPUMEPOM SABNSIETCA
Bowexynbckaa octposHasa ayra. C npoueccamu cybaykuum B ee
poHTaNbHOM YacTu M C akKpeuuvoHHbIMM npoLeccaMu CBSI3aHO
dbopMupoBaHue cpenHekeMbpuitckumx 3knoruToB. YeTko
ocbopmMunace cuctema okpauHHwIX 6GacceilHoB C Kopoia
oKeaHW4ecKkoro Tuna, rAe rocnoacTeoBana uepHocnaHuesas W

Tedpotypbuautosas ceaumeHTaums. B npuaksatopnanbHoit 3o0He Ha
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pAA€e BHYTPWOKEaHWYEeCKWX noAHATWI npeobnagamo
kapboHaToHakonneHne u GOPMUPOBANUCb MECTOPOXAEHUS
docoputoB. B pspge MecT Ha 3TUX NOAHATUAX OTMevaroTca
npossneHus cybujenoyHoro 6a3anbTOBOr0 ByNKaHU3NMA
BHYTPUMNNTHOrO TUNAa.

PaHHuil-cpegHuin opgoBuk. B koHue kembpusi M Havane
opAoBuKa B pe3ynbTate pugTuHra u cnpegvHra okpamH BocTtouHo-
EBponeiickoro KOHTMHEHTa W Tapuma BO3HWKIKM Ypanbckuil W
TypkecTaHCkuit okeaHbl. Mpoaomkanu pa3snBaTbCA OCTPOBOJYXHbIE
Cc1CTeMbl, BO3HMKLWIME B keMbBpun. B KasaxctaHe nx NpOTAXEHHOCTb
yBEenuuunach 3a c4et Bo3HUKHoBeHnA CtenHsKckoin u EpmeHTayckon
OCTPOBHbIX Ayr. XapakTepHO pa3BuTUE BO (DPOHTaNbHbIX 4acTaX
OPOOBUKCKUX OCTPOBOAYXHbIX CUCTEM MOLLHbIX aKKpPeLNOHHbIX
npu3am, coctoawux w3 TypbugutoB wnu TedpoTypbuauTos,
BKJTHOMAOLNX FOPU3OHTBI ONUCTOCTPOM M BGNOKM pasHOBO3PACTHBIX
otmonutos. Bosuuknu 6onee 3penbie OCTPOBHBIE AyrM C
avddepeHUMpoBaHHbIMU ByNKaHUTaMU HECKONbKO 6onee BbICOKOM,
no cpaBHeHuiO ¢ keMBpuiickuMu BynkaHUTaMK, LWENOYHOCTU U C
MoLLHbIMK Typbuautamm. B okpaunHHbix 6acceviHax npoucxoguno
HoBOOGpa3oBaHMe OKeaHU4ECKOM KOPbI.

No nepucdepun Cubupu, HaumHas cO cpepHero kembpus,
npoucxogmno cbnuxeHue, a 3aTem KONNMU3us OCTPOBHbIX Ayr C 3TUM
KOHTUHEHTOM. 3TO nNpuBeNo K NOCTENEeHHOMY 3aTyXaHuio
OCTPOBOAYXHOro BynkaHW3Ma W GOPMUPOBAHUIO B peXume
NacCcMBHON OKpauHbl MOLUHbIX Typ6uaMTOBbLIX TOMLW, KBapLUEeBoO-
rpayBakoBOro coctasa (ropHo-antaickas u 6patoniobosckas cepum).
B Taub-llaHe B paHHeM opgoBvke NPOU3OLINO CTONKHOBEHUEe
ocTpoBHOW Ayrm ¢ Ynytayckum u CeBepo-TAHbwaHcKmm
MMKPOKOHTUHEHTaMM, KOTOpPOEe W3MEHWUNO0 NONAPHOCTb 3TOM
OCTPOBOAYXHOU CUCTEMBDI.

NosaHuit oppoBuk. K koHUY opaoBMKa OTHOCATCS NepBble
KPYMNHble KONNU3NOHHble cobbiTusas B LleHTpanbHoil EBpasuu. B
KasaxcrtaHe Ha py6exe cpegHero u nosgHero opAoBuka NpovsoLwno
M3MeHeHWe NONAPHOCTU OCTPOBHbLIX Ayr. BeposaTHo, 3TO 6bINO
CBA3AHO C pacKpbiTUEM YPanbckoro n TypkeCTaHCKOro okeaHos. 3Tu
NpoLecchl NPUBENU K KONNU3UKM Ka3axCTaHCKUX W TAHbLUAHCKUX
OCTPOBHbIX Ayl C PAAOM MUKPOKOHTUHEHTOB. B pesynbrare, 3nech 8
no3gHeM opaosuke cOpMUPOBaANOCb KpynHOE 3SHCUanuMyeckoe
OCTPOBOAYXHOE NOAHATUE € cybayKuMein okeaHN4eckoin Kopbl Kak y
3anagHon, Tak M y BOCTOWHOW OkpauH. B KoHue opaoBuka BAONb
EpmeHTay-BypyHTayckoro TpaHcthopmHoro pasnoma obpasosanacbh
MOLLHAA KONNU3WOHHaA 30HAa, C pasBUTUEM KOTOPOW CBSI3aHO
BHeApeHWE rPaHNUTHbIX NNYTOHOB.

Takum o6pasom, B pe3ynbTaTe aKKpPEeUUOHHLIX W
KOMJNIM3NOHHBIX NPOLECCOB KOHUA OpAoBuKa BO3HWUK KasaxcTaHckuid
KOHTUHEHT, NPEeACTaBNAKLWKNIA CoOBOl KONNaX MUKPOKOHTUHEHTOB W
ocTpoBHbIX Ayr. OH 6bin co3gaH nNpu BCTPEYHOM ABUKEHUM
TeppeniHoB-parMeHToB MonaBaHbl, Cnbupu n BoctouHoi EBponbl B
npouecce cnpeguHra B Ypanockom, TypkectaHckom, O6b-
3alicaHckom n [xyHrapo-banxawckom okeaHudeckux 6acceiiHax
KaXabli W3, KOTOpblX, NO MacwTabam, MOXHO COOTHECTU Cco

CpeaunseMHbIM MOpeM.



B koHue opaoBuka BocTouHO-EBpONENCKM KOHTUHEHT
Haxo4unca B HWU3KMX LIMPOTax HXKHOMO nonywapus. YpanbCkun
naneookeaH pacnonarancs BAONb 3kBaTopa. KasaxcTaHckui,
Tapumcknin ¥ CNBNPCKNIA KOHTUHEHTbI HAXOAWTUCH B HU3KWX LUMPOTaX
CeBepHOro nonywapus, a pasgensowme nx okeaHbl NPOCTUPanuch B
MepuanoHansHOM HanpasneHuu. Ha ro-BocToke pacnonarancs
ManeoteTuc. .

Cunyp - OTHOCUTENLHO CMOKOWHLIA TEKTOHWYECKUW 3Tan co
cnabo nposBneHHbIM NoKanbHbIM BynkaHuamoMm. B noaagHem cunype B
YpanbckoMm, TypkectaHckoM U [KyHrapo-banxawckom okeanax
Havyanucb npoueccbl CcybayKUMM OKeaHW4eCcKon KOopbl nopg
KasaxcTaHCKnin KOHTUHEHT 1 Bo3HUKNKN Cakmapckas, Tarunbckas m
BocToyHO-Ypanbckaa BynkaHu4yeckue ocCTpoBHble ayru. B
TypkecCTaHCKOM OKeaHe npoucxoguna cCMeHa Twuna
OCafKOHAKOMMEHWsA, Ha4Yanu oTnaraTbCA 4YepHble OUTYMUHO3HbIE
rpanTonuToBble CnaHubl, XapakTepusyriune 6GatuanbHbie (Mnu
abuccanbHble) KOTNOBUHbLI. Ha okpauvHax okeaHa o6pa3oBanvcb
BYNKaHW4Yeckne OCTpPOBHble Ayrn C nageHuem 30H cybaykumm Ha
BOCTOK B CTOPOHY Tapuma n Ha 3anag B cTopoHy KasaxcTtana. Ha
BOCTOYHOW OKpanHe Tapvma B cunype npousowno CTONKHOBEHWE
KOHTUHEHTa C OCTPOBHOW Ayrow, 4TO NpMBENO K (pOpMUPOBaHUIO
0ONONUTOBbIX MOKPOBOB M NOAHATUIO OKpauHbl Tapuma.

PaHHun-cpeaHuin aeBoH (3avdhens). [BMXeHMA NNUT U
BYNKaHU4eCkMe npouecCchl pPes3ko akTMBU3UpoBanncb. BocTouHo-
EBsponenckas nnuta geuranacb Ha ceeep, a KasaxcrtaHckun u
TapuMCKUN KOHTUHEHTbLI Ha tOr, C BpaweHWEM MO 4acOBOW CTPENKE.
Mpwn atom packpbiBanuce O6b-3ancaHckun, Ypanbckumn 1 [kyHrapo-
Banxawcknn okeaHbl. PackpbiTue YpanbCKoro okeaHa
conpoBoxganocb cnpeguHrom B 3anagHo-Myrogxapckom
okeaHuyeckom pudTe. Havanace cybaykuua nog BocTouHo-
YpanbCknini MUKPOKOHTUHEHT K ccopmmpoBanace MarHuTtoropckas
OCTPOBHas ByNnKaHW4eckas ayra.

OkpanHa Cunbupckoro KOHTMHEHTa Obina akTMBHOW. 34€ecCb
BO3HWKMA CUCTEMA OCTPOBHbLIX OYr U OKPaMHHO-KOHTUHEHTaNbHble
BynkaHuyeckne nosica KysHeukoro Anatay v PygHoro AnTtas.
OkpavHbl Ananckoro MUKPOKOHTUHEHTa, Tapumckoro u BocTouHo-
EBponenckoro KOHTMHEHTOB Obinn naccuBHbiMK. KaszaxcTaHckui
KOHTUHEHT MMEN aKTUBHbIE OKPaWHbl NPAKTUYECKU CO BCEX CTOPOH.
Boonb ero XHOW oOKpauHbl npoTArMBanca Typranckum
ByNKaHUJeckuit nosc. KOxHO-TAHbLIAHCKAsA BynKaHuueckas Jayra
oTaensanacb OT KOHTMHEHTa OKpPauHHbLIM CrpPeauHTOBbIM MOpPEM.
OXyHrapo-banxawcCknim oOKeaHU4YECKMW 3anueB oKaumnancs
LleHTpanbHo-Ka3zaxcTaHCKMM BynkaHu4eckum nosicom. Nponcxoanno
BCTpeYHoe conumkeHne Geperos 3anuea, npusejliee BNOCNeACTBAN K
3akpbiTuio baccenHa u ¢dopmupoBaHuUo LleHTpanbHO-
KasaxctaHckoro opoknuHa. Ha rpaHuye O6b-3ancaHckoro w
OxyHrapo-banxawckoro 6acceHa BO3HUKNA CUCTEMA OCTPOBHbIX
ayr Kapma-Caypckas, BoctouHo-[XyHrapckasa n ap.) U Mexayrosbix
H6accenHoB.

CpeaHun-nosgHun paeBoH (kuBeT-ppaH). Bo BTOpON
NONOBWHE CPpeaHEro AeBoHa CrnpeauHr Bo BCex okeaHax npekpaTunics

W Hayanocb X akTUBHOE 3aKkpbiTe. Bo chpaHckoe Bpems 3akpbinach
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loro-3anagHas vyactb [kyHrapo-banxawckoro 6accenHa. B 3akpbitun
BaccenHa BaXXHyI0 ponb Urpanu TpaHCcOpPMHbIE pa3nomsbl. Ha mecTo
3aKpbiBLUENCA YacTu BaccenHa CMeCTUNCA BynKaHW4eckun nosc. Ha
ocTanbHon TeppuTopuM bGaccenHa coxpanunack rnybokoBogHas
obcTaHoBka. K KOHLY hpaHCKOro Beka akTMBHOCTb reoAnHaMnyecKnx
npoueccoB cHM3unachk. NoBcemecTHo 3atyxan BynkaHnam. Havanocbk
BHEOpPEHNE T[pPaHUTOB W OpOreHes, OXBaTUBLUMA BCE aKTUBHblE
OKpauHbl KOHTUHEHTOB. TapMMCKUMA KOHTUHEHT COXPaHWN BbICOKOE
CTOSIHWE Ha NPOTSXXEHWUN BCEro eBOHA.

Mo3aHun AeBoH (chameH). 3TO BpeMsi OTHOCWUTENBLHOrO
TEKTOHWYECKOr0 MNOKOS, Korga [ABWXKEeHWEe nUTOCKepHbIX Mace

3ameanunocb. Y Oro-BOCTOMHOW OKpauHbl KasaxcTaHcKoro
KOHTUHEHTa elle npogomkanca BynkaHuaMm (KOxHO-TaAHbLIAHCKas
BynkaHudeckaa Aayra), CBfi3aHHblM C cybaykumen Kopbl
TypkecTaHCcKOro okeaHa. B ¢damMeHe Havanocb 3akpbiTue
oKeaHu4eckoro baccerHa B 30He [MaBHOro YpanbCKoro pasnoma.
34ecb BO3HUKNO NOAHATUE, NOCcTaBNsABLLUee 0ONOMOYHbIV MaTepuan B
Mpeaypanscknii nNpornb6 wn pukacnunckyo BnagnHy (BOCTOYHYHO
yactb). BHyTpeHHue obnactu KasaxcTtaHCKOro KOHTUHeHTa
NOABEPINUCL PaCTsXKEHUI0, C Yem OblNno CBA3aHO BO3HWKHOBEHWE
pucdToB (XKannbmuHcknn, Kapatayckuin v p.), conposoxaasLueecs
cnabbim BynkaHnamoM. OgHOBpPEMEHHO B KpaeBon 4actn BoctouHo-
EBponenckon nnuTbl NPOMCXOQMNO HavaBlleecs ele B paHHeM
AeBoHe packpbiTne [loHeuko-Tyapkbipckoro pudTa. Ha cknoHax
wenbta BocTtouHo-EBponenckon nnatopmbl, obpalleHHbIX K
YpanbCKoMy OkeaHy, n Ha BopTax Bcex YNOMSAHYTbIX pUdpTOB Havanu
dopmupoBaTtbCa pUdOBbIE MacCuMBbl. B OTropoXeHHOW WMMU
Mpukacnuinckon BnaguHe HakannMBanuCb MUHUCTO-kapboHaTHble
6uTymMuHo3Hble ocagku. Ha ceBepHoM okpauHe [IXyHrapo-
Banxawckoro G6accenHa n Ha o6enx okpaumHax OB6b-3ancaHckoro
BaccenHa npogomkanucb Npoueccsl cybaykununm U oCTPOBOAYXHOIO
BynKaHu3ma.

PaHHun kap6oH. B Hauane paHHero kapboHa coxpaHunuch
TeHaeHUnn pa3sutna hameHa B koHue paHHero kapboHa ABuxeHne
Ha ceBep C BpalleHMeM NO YacoBow cTpenke Bo3oOHoBUNOCL. Ha
BCEX OKpamHax Ka3axCTaHCKOro KOHTWHEeHTa Bo30OHOBWUNAacChL
cybayKuMa OKeaHNYEeCKOM KOpbl, C KOTOPOW CBSA3aHbl BO3HUKHOBEHUE
BanepnaHoBckoro wn [lpubanxawcko-UNUNCKOro BYyMNKaHO-
NAYTOHUYECKUX NOACOB, aKTUBHAS OEATENbHOCTb ByNIKAHUYECKUX ayr
N 3aKpblTUe HEeKOTOpbIX MexayroBbix 6accenHoB. B [kyHrapo-
Bbanxawckom okeaHe BO3HWKNa borgowaHbCckas BynkaHUYeckas
ayra.

Ha okpawnHe MNaneoTteTtuca B KaBka3ckoM cekTope Npou3oLuno
3akpbiTue Cesepo-KaBkaackoro okeaHundeckoro 6accenHa. B
TAHbwaHCcko-MNaMUpCKkoM cekTope BO3HWKIM HOBblE BYNKaHW4eCcKue
ayrn (Cesepo-lMNamnpckas n gp.) n okpamHHble 6accenHbl (KOxHo-
Mccapckun). na BHYTPUKOHTUHEHTaNbHbIX obnacten xapakTtepHbl
Wnpokne kapboHaTHble Wwenbdbl U HU3MEHHbIN penbed. B Tbiny
BynkaHuyeckoro nosica Ha Ka3axCTaHCKOM KOHTUHEHTe
cywecTsoBanu obwmnpHble 03epHO-60N0THLIE PaBHWMHBLI C MOLLUHLIM

yrneHakonneHmem (Yy-CapbiCynckmi, KaparanguHckui 6accenHbl n

Ap.).



CpeaHun kap6oH. B cpegHem kapboHe npoponmxanuco
TeHOEHUMN [ABWKEHUW KoHua paHHero kapboHa. Ocb BpalleHus
KOHTUHEHTOB Haxoaunack B pavoHe Tapuma. AKTueHo pabortanu Bce
OKPauHHO-KOHTUHEHTaNbHbIE BYNKaHO-NNyTOHMYeckne nosica. Bce
oKkeaHnyeckne baccenHbl 3aKpbIBanuChb.

NosgHnu kap6oH. B no3gHem kapboHe Havancs
KONMMU3NOHHbIA 3Tan, ¢ KOTOPbIM CBA3aH rpaHUTOUAHbLIA NAYTOHU3M.
Ha Ypane, B Kasaxctawe, [hxyHrapun, TsHb-lLlaHe dopmupytotca
oporeHudeckue nosica. bonbwas yactb TapuMCKOro KOHTUHEHTa
NOKPbITa MENKUM MopeM, a B LeHTpe KasaxCTaHCKOro KOHTUMHEHTa
NpyM apuagHoOM Knumate pas3BuMBalOTCS OECCTOYHblE MEXropHbie
BnaauvHbl. Ha mecte [xyHrapo-banxawckoro u Ob6b-3ancaHckoro
oKeaHM4yeckux OaccCenWHOB COXPaHSAKTCHA OcCTaToO4YHble
BHYTPUKOHTUHEHTaNbHbIE MOPS, CBA3aHHbIE C OKEAHOM Ha BOCTOKe. B
Mpukacnum cywecTayeT rny6oKoBoaHbIN 6acceinH.

PaHHAA nepmb. B paHHen nepmun npogorpkanacb KONnnaus
Ka3axcTaHckoro KoHTUHeHTa ¢ Tapyumom n BocTouHo-EBponenckum
KOHTUHeHTOM. Konnuaus conpoBoxpanacb rpaHUTOUAHbLIM

mMarmaTtuamomMm u ropoobpasoBaHnem. [llpun 3atom Tapum n
LleHTpanbHbin KaszaxcTaH He ucnbiTanu 3aMeTHbIX FOpM30OHTanNbHbIX
nepemMelleHnin. Kaskas n BoctouHo-EBponenckas nnuta cMectunuco
K cesepy. Npu aTOM Npomsowno 3akpbiTve [JoHeuko-TyapKbipCKoro
pudpta C pasBuTMEeM CKNnagvaTo-HaABUroBbIX Aedopmaumn Ha
rpaHuue c Npukacnuinckum GaccenHom. 3akpbincs ocTaTouHbI Obb-
3ancaHckmn bHaccenH. BoO3HuKWKME Ha ero mecte CTPYKTypbl
pasBepHynnMcb NO YacoBOW CTpenke W npuobpenn LWNPOTHOE
npocTupaHue.

Ha Tetnyeckon okpavHe EBpasnn akTMBHO NpPOSIBUNMWCH
HayaBwwueca ewe B no3gHeMm kapboHe npouecchl cybaykumm
okeaHuvyeckon kopbl. C HuMM Obin CBA3aH OKPaAWHHO-
KOHTUHEHTanbHbIW BynkaHW3m Ha Kaekase, B Kapaborasckom wn
Kapakymckom 6nokax, B tOxHom [uccape, Mamupe n KyHbnyHe. B
TbINy BYNKaHWYECKUX NOACOB NPOSABMNCA PUTOreHHbIN ByNKaHU3M
(YcTiopt, Tapum).

C BpawaTenbHbIM ABMWKEHNEM MO YACOBOW CTpernke B NepMun
CBA3aHO HaA4Yano akTUBHbIX ABWXEHWUMA NO NPaBOCTOPOHHUM CABUram
(MenabuHcknin, TnaeHbin Kapartayckun, [Qxanaunp-HanmaHckuin u
Ap.). Hapagy ¢ nogHATWMeM ropHbix XpebToB, B paHHEW nepmu
obpa3oBannicb OCTaTO4YHbIE nonyaaMKHyTble rnybokoBoaHbIe
B6accenHbl. Mpumepom cnyxuT [KyHrapckuin 6acceirH, B KOTOPOM
Hakannueancs MOWHbIK W ¢ BUTYMUHO3HBIMW cnaHuamu. B
6onblWMHCTBE paioHOB OCaAKOHAKONNEHWE Pa3BNBaoch B YCITOBUSIX
MEXIOPHbIX U NPeAropHbIX BNaguH ¢ HAaKONNeHWEM KPaCcHOUBETHbIX
mMonacc, mectamu c BynkaHutamu. B [lpukacnum u [JoHeuko-
TyapkbipCckoM pudhTe NpoMCXoanno MOLLHOE ConeHakonneHue.

MNo3aHAA nepmb. 31O BpeMs 3aBepLieHUs (HOPMUPOBAHKSA
LleHTpanbHO-A31aTcKkoro OpOreHW4YecKkoro nosica, OTMeYeHHOoe
WHTEHCUBHBIMW cABUramMmn. EBpasMnckMin KOHTUHEHT MMEN akTUBHYIO
OKpauHy ¢ okeaHoM lManeotetuc. KOHTUHEHT NPOAOMKMN OBUKEHUE
Ha cesep, HO BpalleHWe ero B OTn4Yne oT nNpeablayuiero BpeMeHu
ctano obpaTHbiM, NPOTUB 4acoBOW CTpenku. 3To 00ycnoBuNo

pasBuTWe NeBbIX CABUMOB U hopMupoBaHne pudToB 1 rpabeHoB Ha
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Tapume, YcTiopTe, Manrbiwnake, TaHb-llanHe. OTmevaeTtcs
HageuraHve [JoHeuko-Tyapkbipckoro W YpanbCKOro cknagyarbix
nosicoB Ha Mpukacnunckyo BnagauHy u YCTIOPT, rae Hakannvesanuch
MOLLHblE TeppureHHble W CONEHOCHbIE BHYTPUKOHTUHEHTaNbHbLIE
Tonwm. KpacHouBeTHble TeppUreHHble OTNOXeHUs hopMrUpoBanncCb
Takke B psge BnaguvH KasaxctaHa u Kutas - Yy-Capbicyrckon,
TeHunackon, [xyHrapckon, Tapumckon. Marmatnam B 310 Bpems
UMeeT B OCHOBHOM MeNKoO4aroBbiv LWENOYHOW XapakTep U TONbKO Ha
rpaHnue ¢ CNbUpckMmM KOHTUHEeHTOM B ToMb-KonbiBaHcKon n AnTae-
CasiHckon 30Hax B KOHUE NepMu BHeAPAIOTCHA KONNW3UOHHbIE
rpaHuTbl M NPOUCXOAAT NPOLECCHI LWapbUPOBAHUA 3TUX 30H Ha
Ky3Heukun baccenH.

Tpuac. OcHoBHas yacTb LleHTpanbHon EBpa3uu 6bina cyuen
¢ npeobnapjaHuem npoueccoB aeHypauuu. Mo nepudepun
pacnonaranncb 03epHo-annBuanbHble HaccenHbl ¢ HakonNeHnem
TePPUreHHbIX KpAaCHOLBETHbLIX NOPO4 60NbLUION MOLHOCTHK (40 5-7 KM)
- Mpukacnuncknn, Yetoptckun, AMy-lapbMHCkMA, Tapumckun n ap.
Ha kpanHeMm tore cyuiectTsoBanu wenbgoBbie Mopa (Kaskas, Konet-
Har, CeepHbin Namup, KyHbnyHb).

B paHHem Tpuace B 3anagHon Cubupn un CeBepHOM
KazaxctaHe BO3HMKNa MepuauoHanbHas pudToBas cuctema c
6azansTamn (Tpannamu), BO MHOMMX panoHax (opMUpoBannchL
npuCcABUroBble WU NpuUpasnoOMHbIe

rpabeHbl C 03epHO-

annBuanbHbIMKW, 4acTo YrNeHOCHbIMW (NO34HWKA Tpwuac)
oTnoxeHnamu. Ha rpannue c¢ [NaneoteTucoMm cdopmmpoBanach
aKTMBHAas oOKpawHa C BynkaHuyecknmu nosicaMu (KyHbnyHb,
CesepHbit Mamup). B lNpeakaBkasbe, Ha Kapaborasckom 6noke
OTMEYaeTCA KUCNbINA BYNKaHU3M.

B koHue Tpwaca 6noku WpaHa, ®apaxpyna, LleHTpanbHoro
Mammpa un CesepHoro Tubeta (MUKPOKOHTUHEHT Kummepus)
CTONKHYNWUCb C aKkTUBHOW OKpanHon EBpa3un. Ha Kaeka3se ¢ okpanHon
CTONKHYNCcA 3akaBka3ckuh Onok. 3JTo 0OYyCcnoBUNO WMHTEHCUBHYIO
cknagyaTtocTb Ha KaBkase M B npunerawwmnx panoHax
(Mpeakaskasbe, YcTopT, MaHrbiwnak, Amy-flapbuHckas BnaguHa).
Mopckon 6accenH cokpatuncsa n oxeartbiBan CpeaHun u CesepHbIn
Kacnun. B nosgHem Tpuace npou3ownn MHTEHCUBHbIE COBWUIO-
HagBUroBble OBWXKEHWA Ha Ypane, B kpshke KapnwuHckoro, Baonb
LleHTpanbHo-YcTiopTIOpTCKOro, Amy-IapbuHckoro, [nasHoro
Kapartayckoro u pgpyrux pasnomoB. C 3TMUM 3TanoM CBS3aHO
3anoxeHue KOxHo-Typranckux rpabeHos. K koHUy Tpuaca Espasus
NPOABWUHYNAack NO CPABHEHMIO C KOHLIOM NnepMu Ha 14°-16° Ha ceBep.

lOpa. Kak n B nosgHem Tpuace, B paHHen ope NoYTn BCA
EBpasus saBnanack cywen ¢ otaensHbiMu Hebonbwmmmn baccerHamm
KOHTUHEHTaNbHOro ocagkoHakonneHua (Typrancknn, dPepraHckui,
Amy-[lapbuHCcknA, YcTiopTckui, Tapumckun). AKTUBHO paboTtanu
cbpoco-casurn, BAONb KOTOPbIX dopmupoBanuchk rpabeHbl (nyn-
anapTbl) C HaKonneHWeM 03epHOo-anntoBUanbHbIX YrNEHOCHbIX
OTNOXeHUn. Mopckve ycnoBus 0CagKOHAKOMNMEHUS CyllecTBOBanu
TONbKO Ha toro-3anage (Kacnuinckuin pernoH) u tore (Mamup, KOxHbIA
KyHbnyHb). B KOHue Tpumaca Havyanocb packpbiTue
BonbwekaBka3sckoro 3agyroBoro HacceinHa, npofonxkaslieecs Ha

NPOTSAXEHUN BCEW HOPbl.



B cpegHen tope npouecchbl akkyMmynsuun ocagkoB oxBaTunu
OrpomMHble Tepputopun. C 3TOr0 BpPEMEHW HavyuHaeTcs
dopmumpoBaHune ocagovHoro Yexna LleHTpansHon EBpa3snn. Mopckue
TpaHCrpeccun WnNu ¢ Kro-3anaga; B Kennosee OHW [OCTUrMU
MakCcuMyma, oxBaTblBas BCK 3anagHyrd M 0ro-zanagHyrd 4actu
LlenTpanbHon EBpa3sun. B wenbdgoBbix Mopax npeobnagana
TeppureHHasa ceavMeHTauua. [lpousowno npaAmoe coeanHeHve
Mopckux baccenHos TeTnca mexay cobon (Kaskasckoro v [llammpcko-
KyHnyHbckoro) v Bgons Ypana ¢ 6opeanbHbimn mopamu. B 3anagHo-
Cunbupckyto BnaguHy Takke MPOHUK C ceBepa MOpckon BaccewnH.
YMeHbLMNNCH BbICOTa W 3HEpPra penbeda Ha cylue; B CBA3WN C 3TUM B
ocagkax kKennoees Bo3pocna ponb kapboHatoB. B kennosee
NPakTUYeCKn 3aBepLInNoCh OCagkoHakonneHuwe B OBonNblUMHCTBE
BHYTPUKOHTUHEHTaNbHbIX HaccenHoB, 3a WcknyenveMm Typras u
Co

KpynHenwwue

I xyHrapwu, rae cywecTBoBanuM nNpecHOBOAHble o03epa.
CPEAHEPCKNMUN OTNOXEHUAMN CBA3AHDI
MeCcTopOXaeHuNs HedTu, rasa n 6ypbix yrnen.

B nosaHen tope Ha doHe apuanszauyn knumara NpoucxoanT
cywecTBeHHas naneoreorpaduyeckan nepecTponka. Ha tore naet
3akpbiTne PywaHo-MNMwapTtckoro 6accewHa, npoucxonnaTt
WHTEHCUBHbIE MNpOLECChl CxaTua 3a cuyeT cybaykuum Tetuca,
ocywatotca Kapaborascknin n LleHTpanbHo-Kapakymckuin 6noku. B
pe3ynbTare Kro-3anaaHble MOpPS TEPAIOT NPSIMbIE CBA3U C OKEaHaAMM U
npespawarnTca B rMyboKoBOAHbIE NONy3aMkHyThie 6accenHbl
CHavana Cc HakonneHWeM YepHbix KapboHaTHO-yrnepoanCTbIX Nopoa
n no nepudepun pudoBbIX N3BECTHSIKOB, a 3aTeM, B TUTOHe, Comnen.
Mpukacnuickmin Mopckon BaccerH coxpaHsieT CBs3n ¢ bopeanbHbIMK
MOPAMW W 3AeCb WAYT MNpouEecChl HakonneHus kapboHaTHo-
TEPPUreHHbIX NOpoa W roprounx cnaHues. B 3anagHon Cubupu
oTmevaeTca yrnybneHne mopckoro 6accelHa C HakonneHvem
YyepHocnaHueBbix nopopa ("6axeHwnToB"), BaxXHeWnwewn
HedTerazomatepmMHCcKon Tonwn aton 6orartenwen yrnesogopoaHON
npoBuHUMKN Mupa. B npegenax cywu Nuwb MecTamn HakannmeawTCs
03epHO-anniBnanbHble OTNOXEHUS.

PanHun men. B Heokome naneoreorpaduns CyLeCcTBEHHO He
nameHunace. Havanocb cokpaweHve bonblwekaBKka3cKkoro
3agyrosoro HaccenHa, BOCCTaHOBMNACL CBA3b HOro-3anagHbix Mopen
C okeaHom TeTuc, npekpaTunocb coneHakonneHwve;, B obnactb
KOHTMHEHTaNbHOIO OCaAKOHaKonneHus Obinu BOBREYeHbl Apano-
CbipaapbuHckni, Typranckuin, TapyuMcKui panoHsi.

B anTte-anbbe ¢ tora u oro-3anaga Ha4nMHaeTCa TpaHCrpeccus
Mops, oxBatuBwan AdraHo-TagXukckyw, AMyoapbUHCKYIO,
Mpukacnuinckyto BnaguHbl, YctiopT wn [Npegkaskasbe. B pavioHe
CpenHero Kacnusa Ha wenbde BO3HWKNA rnybokas KOTnoBuHA C
TEPPUreHHbIM CEAUMEHTALMNOHHBIM YCTYNOM, B KOTOPOW B TEYeHWe
anta-paHHero anbba HakannueBanwucb YepHble MuHbl. B nosgHem
anbbe 3Ta KOTNOBMHA Obina 3anonHeHa necYaHo-rMUHUCTLIMK
ocagkamun KNUHOMOPMEHHOro CTpoeHus. Ha WpaHckux 6Gnokax
(MWKPOKOHTUHEHT Kummepust) B Hadane mMena npegnonaraetcs
pudToreHes, nNpuBeawnn K KOHUy anbba Kk ¢doopmMmpoBaHuiO BOOMb
tOXXKHOM nepudepun 3IAnbbypca Cab3eBapCKoro 0OKeaHUYecKoro

BaccenHa, pocturalowero Ha BocToke 3danagHoro [lamupa. Ha
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3aKkaBKa3CKOM MWKPOKOHTUMHEHTE NPOAOIIKAETCA BYNKAHU3M,
CBSi3aHHbIW C cybaykumen nog Hero TeTuca.

MosaHun wmen. B ceHomaHe npepbiBaeTcA CBA3b 1OrO-
3anaaHbix Mopel ¢ 6opeanbHbiMu. C TypoHa passuBaeTcs obwmnpHas
TpaHCcrpeccus co CTOpOHbl Tetuca. B paHHeM TypoHe MopCcKoun
B6accenH npoHuk B Typraw, Yy-Capbicyinckyto, CbipaapbUHCKYIO,
depraHckyo BnagvHbl M Ha 3anan Tapuma. Pacwwupunca Ha tor v
3anagHo-Cubupcknin baccenH, oTaeneHHbIN OT KXKHbIX MOPeun Y3KUM
nepewenkoMm B panoHe KyctaHas. B 3ToM panoHe B Kapcrtax
dhopmupoBanmcb 6OKCUTHI.

B nosgHeM TypOHe-KOHbSIKE MOHWXEHWE YPOBHA oOkeaHa
npuBeno Kk OPMUPOBaHUID OBWWPHOW 03epHO-annNoBUanbLHON
paBHUHbI B npeaenax tro-danagHoro KasaxctaHa n CMEXHbIX
paioHoB Y3bekuctaHa. B HeoreHe B 3TUX OTNOXEHUAX ObinNn
CcOpMMNpPOBaHbl YHUKANbHbIE MECTOPOXAEHWA YpaHa rMaporeHHoro
Tvna. B maactpuxte 3anagHo-Cubupckuin mopckon 6accerH vepes
Typranckmit npornd coeguHUNCs C KXXHBIMU MOPSMMU.

B lMpukacnuiickon sBnaavHe, Ha YcTopTe, B [lpeakaBkasbe B
no3gHeM Meny B ycnosuax rMybokoro wenbda HakannuMeanuch B
OCHOBHOM KapboHaTHble nopoabl (Men, mMeprenu, U3BecTHsku). Ha
IOr0-BOCTOKE B MO3OHEM Meny Mopckon BaccenH B Buae 3anuea
Aaneko sgasancsa B cyuwy Espasuu, BnnoTe A0 3anaga Tapuma. B
nosgHem meny (K MaacTpuxTy) MpPOM3OWNO YacTU4HOe 3aKkpbiTne
BonblekaBka3ckoro okpanHHoro baccenHa, B octatodHoM baccenHe
ewe COXpaHWNUCb 3HauyuTenbHble MybuHbl. B KOHUe Mena
(MaacTpuxT) Havanacb cybaykuus OKeaHW4eCKOW KOopbl
Cab3eBapckoro v LleHTpansHo-UpaHckoro baccenHos nog Ansbypc u
BuHanyn. CesepHee Inbbypca B 3TO BpeMsa UNW B Ha4Yane naneoreHa
npeanonaraeTca  opmMupoBaHue 3agyrosoro pudra, passuTue
KOTOPOro B 3oueHe npueeno k obpasosaHuio HKOxHo-Kacnuuckoro
BaccenHa c okeaHN4eCKOW KOPOMW.

NaneoreH. B Hauane naneoueHa npousowna perpeccus
MOpS, CBSi3aHHasA C COKpalleHnem okeaHa Tetuc u cybaykumen ero
Kopbl NoA 0ro-3anagHylo okpauwHy Espasun. B pesynbrate
npepBanacbk CBs3b Oro-3anagHbix Mopen ¢ 3anagHo-Cunbupckum, a
Ha tore BO3HWKNW TMNCO-A0NOMUTOBLIE NaryHbl (Tapum, depraHa,
AdpraHo-Tapxmkckun n CoipgapbUHCKkin B6accenHsl). B wenbdosbix
MOPSIX HakannMeanucb ManoMoLyHble KapboHaTHO-MMUHUCTLIE
nopoab! v KBapu-rnaykoHMToBbIE Neckun ¢ pocoputamu.

B koHue naneoueHa c ro-zanaga pa3suBaeTcs HOBas
TpaHcrpeccus. B cepeanHe soueHa Mopckue BGaccelHbl AOCTUMN
pasMepoB Mopel B MaacTpuxTe, a 3aTeM B NO3QHEM 30UEHE CTanu
HecKonbko wwupe 3a cyeT LleHTpanbHoro KasaxcraHna, Tapuma ¢
Ypana. B ycnoBusix BHelWHero wenbga Hakannmeanucb rMUHUCTO-
kapboHaTHble OTNOXEHWs, Ha BHYTPEHHEM wenbde MNeckn u
N3BECTHAKU-pakywe4yHunkn. Ha cknoHax HKxHo-Kacnuickoro wu
BocTo4Ho-YepHomopckoro 6HaccenHoB opmuposanca dnuuw.
Bonbwasa 4YacTb Ccywn B naneoreHe npepcrasnana
neHenneHnsnposaHHble cnabo BO3BbIWEHHbIE PaBHWHbLI C
WHTEHCMBHbIMW NPOLECCamMun BbIBETPMBAHWA W OTAENbHBIMU O3EPHO-
annoBnanbHbIMW  NPECHOBOAHBIMM  UNK  cnabo  3aCONOHEHHbIMU

b6accenHamun (Tapum, [xyHrapus, [pubanxawbe). B naneorexe



Ha4YMHAOT NPOSABNATLCA ABWXEHUSI MO psgy pasnomMos, BAOMb

KOTOPbIX BNOCNEACTBUN BO3HUKIU HEOTEKTOHNYECKUE CTPYKTYPbi.
OnurouyeH-muoueH. B onvroueHe 3akpbiBaeTcsl okeaH TeTuc

W HavvHaeTtcsa konnu3aua Apasuu M WHpoctaHa ¢ EBpasueir. 310

npuseno B HeoreHe K chopmupoBaHuio Arnbnuincko-fMmMmanaickoro

cknagyaToro nosca, a B npegenax OCHOBHON uvacTu EBpaswu K

o6ocobneHni0 BHYTPUKOHTUMHEHTaNbHbIX Mopckux bGacceitHoB,
chopmupoBaHuio NOCTNNATOPMEHHbIX OPOreHUYECKUX NOAHATUM,
CYICTEMbI 03EPHbIX U 03epHO-annoBuanbHbix bacceitHos. OnuroueH n
paHHUA MMOUEH XapaKTepu3ylioTcsl 3HauUMTeNbHOW perpeccuein ¢
OTCTynaHUeM MOpS Ha Ioro-3anag. Mope nokuHyno 3anagHyio
Cubupb, Typrain, Yy-Capbicyiickylo n CbipaapbUHCKYI0 BRaguy,
30eCb BO3HUKNKU o3epHble 6acceitHbl. KpynHblie o3epHble 6acceiiHbl
cywectsosanu B MNpubanxawse, 3aiicaHe, Tapume, OxyHrapun. B
ceBepHbiXx o03epHbix 6acceitnax (Typrain, 3anagHas Cwubupb)
HakannMBanucb cepouBeTHbie T[NUHUCTO-NecYaHble nopoabl C
yrnaiMu, B I0XHbIX - KpacHouBeTHble, kapboHaTHbie, uHOrga
3arvncoBaHHble TeppureHHble otTnoxeHusa. B Taub-lLlaHe, Ha Ypane,
AnTtae, Namupe, KyHbnyHe BO3HMKaOT HM3kMe ropbl. Ha Mamupe
Hayanocb ¢opmupoBaHue NOKPOBOB U BHeApEHWEe KONNM3WOHHbIX
rpaHUToB M BynkaHuam. B mMexropHbix BnaguHax TaAHb-lUaHa wm
Aamupa Hakannnsanuch KpacHOLBETHbIE IMWHbI U NECYAHUKK, HacTo
c runcamu u consamu. UHorga B 3TV BnaguHbl NPOHMKANU MOpPCKUe
BOAbI.

OnuroueH-paHHemuouyeHosoe Mope 6bino0 [OBONbHO
rmy6okum, 6onee noONoOBMHLI €ro NNOWAAU 3aHUMan BHELUHUIA
(rny6okuit) wenbd ¢ rmybvHamu B coTHU meTpoB. B ero npegenax
LU0 HaKoNNeHue MOLLHOW MWHUCTON Tonwm (Maikonckas csuTa). B
MpepkaBkasbe n Ha MaHrbiwnake no kNWHodopmam KapTupyertcst
6poBka ceaMMeHTaAUUOHHOro yctyna w camasa rnybokasa uvactb
6acceitna. B Manom KaBkase cyuiectsoBana cywa.

B cpegHem-no3gHemM MuoueHe Nog BNUSIHUEM KOMN3WOHHbIX
nNpoueccoB Ha TeTuyeckoi okpauHe EBpasum npogosmnxanocb
cokpauyeHue u obmeneHue mopckoro 6acceitHa, pocT rop v passutue
peuHoit cetu. Mo nepudepun MeXropHbIX MONACCOBbIX BNagvuH
HaKkannMBsalTCA NPONIOBUANbHLIE OTNOXEHUsl, a B LEHTpanbHbIX
4YacTaAX MeprenbHoO-rMUHUCTBIE, T[UMNCOHOCHbIE W CONEHOCHLIE.
Bonbwoint KaBkaz crtan ropuctoit cyweit, nopgHsnca Koner-[lar
MenkoBogaHblii Mopckoil 6acceitH goxoaun TonbKO A0 mepuanaHa (B
capmartckoe Bpems) 3anaaHoro 6epera Apanbckoro mops. B TeveHue
cpeAHero-no3gHero MuoueHa ortmevarTcs 5-6 nynbcauuil yposHsi
mops. MNMpu napgeHusx ypoBHs TeppureHHo-kapboHaTHbie nopoabl
CMeHsAnucb mectamu rmuncamu. o 0XHOW ropHoi nepudepumn
LeHTpanbHoit EBpa3nun NnoBCeMeCTHO OTMEYaIOTCS HafiBUMM U CABUMMN,
MHOM“e NPOHUKAIOT Aaneko Brnybb KOHTUHEHTA, Ha KOxHom Mamupe
NPOAONXaeTCA KONMU3NOHHbBIA MarmaTusM.

B koHue MuoueHa - paHHeM nnuvoueHe npoucxoauT
WHTEHCUBHbIA Npouecc ropoobpasoBaHus, pe3ko nagaeT ypoBEHb
okeaHa (MeccuHckuin kpuanc), Kacnuiickuin 6acceitn otaensietca ot
YepHomopckoro. B Kacnuu coxpaHsetca Tonbko KOxHo-Kacnuiickuia
rmy6okuit Bopoem (onpecHeHHoe 03epo), kyaa cbpacbiBanu cBou

soabl Maneosonra w Naneoamyaapbs, WX AeNbTbi HaxXoAWNUChH B
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pavioHe Baky n TypkmeH6awm (KpacHoBogack). B pesynstate B KOXXHOM
Kacnuu 6bina chopmupoBaHa mowHas (Ao 5 kM) Tonwa AenbToBbiX
NEeCTPOLBETHbIX NECYAHO-TNTMHUCTbIX NOPOA (NPOAYKTUBHAsA Tonwa) ¢
YHUKaNbHLIMK MECTOPOXAEHUSAMU HEPTU.

B no3gHem nnuoueHe naneoreorpadwmsa LleHTpansHo
EBpasun 6bina 6nm3ka k coBpemeHHoi. Mo Ory u BOCTOKY
LlenTpanbHoin EBpasun Bbipocnu ropHblie xpebTol KaBkasa, Koner-
Oara, Taub-lWana, Antas, KyHbnyHs, NMamupa. MouwHble pedHble
cucTeMbl BblHOCUMNM C¢ rop Gonbwoe konuuectso 06NOMOYHOrO
matepuana, ¢opmupys o6WMWpHble annioBuanbHbie PaBHUHBI C
OTAenbHbIMU O3epHbiMU BogoeMaMu. KpynHbiii 03epHbiil BOpOEM C
HaKonneHneMm nurHuToB cyuwectsosan B 3anagHoit Cubupu. B
Kacnuitckom perunone pasBuBaetTcss HeoOblYHAsh BHYTPU-
KOHTUHEHTanbHas TpaHCcrpeccusi, Kotopas No paHee BbipaboTaHHbIM
mMy60KMM peuHbIM AO0NUHAM Aaneko NpPoHUKNa BrNybb KOHTUHEHTA.
TpaHcrpeccus 06bACHAETCA Kak yBeNnuyeHMem peyHoro CToka 3a cyeT
yBNaXHeHuUs1 KNuMarta, Tak v “BbigaBnusaHnemM” Bogbl u3 rny6okoro
IOxHo-Kacnuitickoro 6acceitHa, 6bICTPO 3anONHEHHOro ocaakamu B
Havane nnuoueHa. BpemeHamm wn3bbiTOuHble BOABI “epes

MaHbivckuia nponus c6pacbiBanuce B 6acceitH YepHoro mops.

OCHOBHbIE YEPTbl METANNOINEHUN.

Ha nutonoro-naneoreorpaduyeckue kapTbl ¥ KapTy OCHOBHbIX
TEKTOHUYECKUX 3NEMEHTOB BbIHECEHBI MECTOPOXAEHUS NONE3HbIX
MCKONaembiX COrNacHO MNOJNIOXEHMI® WX BO BMeLjaIoOLE
reonornveckoil cpepe. B pesynbTate BbiiBNEeHb BaXHeuwue
CTPYKTYPHble M niMTOnornyeckne aktopbl Nokanusayum 3050Ta,
nonMMeTannos, 3HEPreTUYecKoro Chipbsi M reoguHaMmuveckue
o6cTaHoBku ux hopmunposaHus. NosaBunuch peanscHble NepcnekTUBHI
NPOrH03a MUHEPAaNbHOrO CbIPbSi.

B 6GavkanbCkuit W KanegoHCKWA 3Tanbl FNaBHY ponb B
3apoXAeHUM M NoKanu3auuu KpynHbIX PYAOHOCHbIX CUCTEM urpanu
NpOLECcCbl KOHTUHEHTaNbHOro pudtoreHesa, B MeHblueil CTeneHu
oKkeaHuyeckoro cnpeaudra wm cybaykuyumm. MetannoreHwio
repLMHCKOro U KUMMEpUIACKOro 3TanoB ONpeaensisin KONNU3noHHbIE,
cybayKuMoHHO-HaACY6aYKUMOHHbIE W aBnakoreHHoie o6cTaHoBKu
(tabn.).

Ana o6CTaHOBKM OKeaHUYEeCKOro cnpeauHra xapakTepHbl
cnoxHoguddepeHUMpoBaHHbie WHTPY3UU AyHUT-rapuybyprutoBoit
copmauyuu (O,), C KOTOPbIMU FEHETUYECKU COMPSHKEHbI FTUraHTCKue
XpOMUTOBbIE MecTopoxaeHus Kemnupcarickoro pavioHa (Anmas-
XKemuyxuHa n gp.). Hapcy6aykuvoHHoin obctaHoske (D23 C19)
COOTBETCTBYHOT MeAHOKONYefaHHIE W KON4YepaHHO-
nonuMmeTannuyeckne mectopoxaeHus Ypana w PypHoro Antas
(Favickoe, JleHuHoropckoe, TWLIMHCKOE), CKapHOBO-MarHETUTOBbLIE
pyobr Typras (Cokonoscko-Capb6aiickoe), 3onoto-cynbduagHo-
KBapueBble anuTepMasnbHbie mecTopoxaeHus Kutaa n Yabekucrasa
(Awm, Koubynak). B konnuanoHHbiit atan (D23 CAP,) Ha TeppuTopum
UeHTpanbHoit EBpasun cchopmupoBanucb KpynHble W TUraHTckue
MecTopoxaeHua 3onota (Mypywray, Kymtop, BacunbkoBckoe,
Bakbipuuk), mean (Kanbmakbip, KoyHpag), ypaHa (KocauunHoe), ptytn
n cypbMbl (Xargapkad), TaHTana (Benoropckoe). B HanoxeHHbIX



BrnaguHax, B Pz, n Mz-Kz B cBA3n ¢ BHYTPUKOHTUHEHTANbHLIMW
cy6oporeHHbiMU npoueccamu, OpMUPOBANUCb MeCTOPOXAEHUSA
MeaucCTbiX necyaHukoB (XKeskasraH), ypaHOBble T[MLPOreHHbIE
obvekTo (UHKai, KapamypyH), kpynHbie 3anexu 6okcuto (Apkanbik,
KpacHookTabpbckoe)).

Ana UWKNMYHO pa3BMBaBWIMUXCS CKlag4aTbiX NOSICOB
LleHTpanbHoit EBpasvu xapakTepHO KOHTpacTHOe yBenuyeHue BO
BpeMeHn NUTONOro-neTPoOXuMUYEeCKOM HEeOAHOPOAHOCTM
PyAOBMELLAIOWUX, PYAOHOCHBIX U PYAOTEHEPUPYIOLNX KOMNEKCOB W
pasHoobpasue TUNOB accouuMUpyIOWMX C HUMU NOJE3HBIX
nckonaemsix. BblgensioTca 15 cTpaToypoBHed nokanu3aumm
KPYNHbIX CKOMNeHuin nonesubix uckonaemoix (PR,;,, R-V, 012 S,
D12 D23 Cl2 CR P, K2 J, nap.), KaXaomy U3 KOTOpbIX NPUCYLLA CBOU
reopuHaMmyeckue pexumbl, TUNbl U accouMauMm MecTOPOXAEHWM.
Hanbonee HacbILEeHHbIMU PA3NUYHLIMUA NONE3HBIMU UCKOMNAEMbIMMU

sasnaoTtca R-V, D, u C, ., CTpaTOypOBHW.

UepHble cnaHus u yrnepoauctbie gonomutol R-V ypoBHA
(wapbikckan, OXeTbiMTayckas, TeKkenuiickas W Apyrue CBUTbHI)
BMELL AT pasHoobpasHbie TUMbl MUHEPANbHOrO Cbipbsl, BKMOYas
KPYNHEIE W TUraHTckme ™ecTtopoxgewus Aum (Kymtop,

Bacunbkosckoe), U (KocauuHoe, Mpayesckoe), Pb-Zn (Tekenu), Sn

(CapbimbeTr) u Fe (IOxetbiMckoe). Mo oTHOWweHUIO K pyaam
yrnepogcogepxawume tonwm R-V BbINOAHAIOT pasnuuHbie yHKUUn
(pecypcHyto, 6apbepHyio, cTpykTypoobpasyioulyio). OpyaeHexnue
MOHO- W nonuaTanHoe, CUH- W 3NUreHeTudecKoe, CBA3AHO C
pudpToreHHoM, cy6ayKLIMOHHOIA M KONNTM3UOHHOW CTaaNAMMW.

PudToreHHble kpeMmHucTo-kapboHaTHbie nopoabl haMeHa
BMelwawT KpynHole 6GapuT-cBuHuoBO-yuHkoBme (OKalipem,
Mupranumcaii) u mapraHuesblie (Kapaxan) mectopoxaeHus.

B BynkaHOreHHO-TEpPPUreHHbIX, TepPPUreHHo-KapoboHaTHbIX Y
YepHOCNaHLUEeBbIX NOpPoAax HWKHero-cpegHero kapboHa pasmelleHbl
sonotopyaHble (Bakbipuuk, Awm, Koubynak) meapHo-nopouposbie
(KoyHpap, Anpgapnwi, AkKTOrai), CKapHOBO-MAMHETHMTOBKIE
(Cokonosckoe, Capb6aiickoe u ap.), MegHoO-HUKenesble (XyaHLwwaH), ,
CYPbMSIHO-PTYTHbIE (XargapkaH) u Apyrue MecTopoXaeHus.

Bospact mecTtopoxaenuin Bapbupyetr ot PR,, go Mz-Kz.
MakcvManbHO NPOAYKTUBHLIMU METanNOreHNYeCKMMu 3noxamu, ¢
KOTOPbIMU CBA3aHbI YHUKASIbHbIE MECTOPOXAEHUS LiBETHbIX, PEAKUX U
6naropogHsix Metannos, nasnswwTca: D,, (kondyepaHHo-
nonumetannuyeckue mectopoxzaeHusi PygHoro Antas, onossiHHoe
Capum®er, 3onotopyaHoe BacunbkoBckoe, ypaHOBOpyAHOE

KocauuHoe); C,, (ckapHOBO-MarHeTUTOBLIE MECTOPOXKACHMUSA

FnaBHble hOPMaLMOHHbIE TUNbI NOME3HbIX UCKONaeMbIX U reoguHamudeckme ob6craHoBku LleHTpanbHoit EBpasuu.

PopmMaLUOHHbIA TUN
nonesHbIX UCKONaeMbiX

Bmewarouwas reonoruyeckan
cdopmayusn (Bospacr)

FleopmHamuyeckas o6¢cTaHOBKa 3NOXU
pyaoob6pa3soBaHua (Bo3pacT)

Xpomutossiii (Anmas-XXemuyxuHa)

Aynut-rapuybyprurosas (O,)

Oxkeanuueckuin cnpeguHr (O,)

KonuepanHo-nonumetannuyeckuit (Tekenu)

Aonomutosas (R

Pudtosas (R3 O D,)

To xe (XKaipem)

TeppurenHo-kapboHatHas (D)

Pudrosas (D;C,)

To xe (NenuHoropckoe)

Ba3anbr-puonuT-KpeMHUCTO-
TeppureHHas (D23

Hapcy6aykuuonHas (DA-C))

MepHo-konyenaHHbi (FaKnckoe)

Puwonut-6a3anstoBas (D2))

HapcybaykuvonHas (D23

3onoTo-konuepaHHo-noNUMeTanIMyeckui
(Maiikaun)

AHpeaut-6asansroBas (Pz,)

Haacy6aykunonHas (Or-S))

CkapHOBO-MarHETUTOBHIIA
(Cokonoscko-Cap6aiickoe)

Ty oreHHO-TeppUreHHo-
kapboHartHas (C,)

Hapcy6ayxuvonHasa (C-CQ

3onoto-cynbuaHo-kBapLeBblid XXUNbHO-
wtokeepkoBbiil (Koubynak, Augm)

AHpe3nT-gayuT-Tpaxuangesutosas (C9

Haacyb6aykuvonHas (C, 3

MeaHo-nopcduposbin (Kanomakoip, KoyHpaa)

AHpesnT-gayuToBas, aHae3nuT-
6asanbroBas (DjiC)s)

KonnuaunouHasa (C2, C,-P))

YpaH-aiticutosbiit (KocaunHoe)

Yrnepoaucto-teppureHHas (R-V)

KonnuanonHas (D)

Kaccuteput-ksapuesbiit (Capbimber)

Yrnepogucto-teppureHHas (R-V)

KonnuanonHas (D3

AHTUMOHUT-KUHOBaPHbIA JKacnepougHbIiA
(XangapkaH)

TeppuvreHHo-kap6oHaTHas (C 1)

KonnuaunoxHasa (C3-P,)

3onoTo-cynbduaHbIA NPOXWNKOBO-BKPaneHHbI
(BakbipuuK)

Yrnepogucto-teppureHHas (C,3)

KonnuaunouHas (C,-P,)

TanTanoHocHbix nermatutoB (Benoropckoe)

Yrnepoaucto-teppuredHas (C)

KonnuaunouHas (C,-P.)

3onoTo-cynbhraHO-KBApLUEBbINA LLITOKBEPKOBbIMA
(Mypynray, Bacunbkosckoe, KymTop)

YrnepogucTto-TeppureHHas, yrnepoaucro-
TeppureHHo-kapboHnatHas (R-V,0,-S)

Pudrosas (R-V, Of-S)
KonnuaunonHas (D23 C3-P))

MepgucTbix necuyaHukoB (PKeskasraH)

TeppurenHas (C, )

BHYTpPUKOHTUHEHTANbHAsA NOCT-
konnuanoxHHas (C3-P,)

YpaHoBbli1 UHUNbTPALUOHHDIA
(Uukain, KapamypyH)

TeppureHHas (K,-P)

BHyTpukoHTUHeHTanbHas (P-N)

BoxkcutoBbiit (Apkanbik, KpacHookTsibpbckoe)

AnioBnanbHo-ocagoyHas (KAP,)

BHyTpukoHTUHeHTanbHasa (Ki-P,)
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Maruutoropckoe, Kawapckoe, Cokonosckoe, Capbaiickoe,
konyepaHHo-nonumetTannuyeckoe Ydkynak); C3P (megHoie
mectopoxaeHust [keskasraw, Aigapnol, Kanbmakbip, 30notbie
MypyHTtay, Bakbipuuk, KymTop).

Mo reHe3ncy mecTopoXxaeHuUst NONEe3HbIX UICKONaeMbiX permoHa
noAapasaensuTca Ha: MarmaTuyeckue, CKapHOBO-TMAPOTEPMArbHbLIE,
rmapotepMasribHsie, BYNKaHOreHHO-rMapoTepMasbHO-OCALOHHILIE,
rmapotepManbHo-MeTamopdoreHHsIe, 0CafouHbIe U 3K30reHHbIe.

PyaHble obbekTbl-ruranTsl, Takne kak Mypyutay, KymTtop,
Bacunbkosckoe, Kanbmakbip, ¢opMupoBanucb Ha NpPOTSXEHUU
COTeH MIH. neT, oxBaTtbiBas PUDTOreHHyio, Cy6ayKLUMOHHYID W
KONNW3NOHHYKD CTaguuM, NpU MHOrOKpaTHON pemobunusauyuu wu
nepepacnpegeneHum XuMUYECKUX INEeMEHTOB, KOonepaTUBHOMN
AeATEeNbHOCTM HECKONbKMX WCTOYHUKOB PpyAHOro BeLYecTBa.
NonvreHHble U NONUXPOHHbIE 06BEKTHI NOKANU3YIOTCA B ANUTENbHO
hyHKUNOHMPOBABLUNX LWOBHbLIX 30Hax (EpmeHTay-BypyHTayckas,
3aypanbckas, MypyHray-Maiinucyitckas, At6awm-UHbinuekckas)
wnu B npepenax cpepHe-no3gHenaneo3onckux BYNKaHO-
nnytToHuyeckux noscos (BanepuaHosckuit, KypamuHckuin),
cCnoxewmmwx (Mmym noACTUMAECMEIX) TeO0XUMUYECHM
cneyvanu3npoBaHHEIim TEePPUrSHHHIMK W BYNKAHONEHHO-
TeppureHHboiMu ocagkamu (“nectpbir” 6econaH, gxeTbiMTayckaa m

LapbIKCKas CBUTbI M Ap.).

OCHOBHBbIE YEPTbl HE®TEFA3OHOCHOCTHU

B npepenax LentpanbHoit EBpa3sum pacnonoxeH psag
0CafiovHbIX HedTerazoHocHblx 6acceitHos: Mpukacnuitckuia, KOXxHO-
Apukacnuitckuia, Yy-Capbicyinckuia, Tapumckuid, [KyHrapckwia,
I0XHaa vYacTb Bonro-Ypanbckoro, MpeaxaBkascko-MaHrsiunakckmis,
Awmy-[lapbuHckuia, KOxHo-Typraiickuia.

Pa3nu4Hble reotextoHuveckue W naneoreorpacduyeckue
ycnosus opMmupoBaHus ocafaodHbix 6acceiiHoB obycnoBunu mx
pasHyl HacblWweHHOCTb yrnesoaopogamu. Npukacnuiickuin n Bonro-
Ypanbckuit 6acceitHol 06pasyioT efunHyld HedTerasoHOCHyIO
NPOBUHLUIO, PACNONOXEHHYHD HA NAacCMBHOW OkpauHe BocTouHo-
EBponeickoro KOHTMHEHTA Ha rpaHuue ¢ YpanbCkum NaneookeaHoM.
3Ta npoBMHUMA XxapakTepu3yeTcsi ycTohiuuBbIM nNporvbaHunem B
naneosoe U MOPCKUMU YCNOBUSIMU OCaLAKOHAKOMMEHMUsI, LINPOKUM
passuTuem OGUTYMUHO3HBIX NOPOA, PEervMoHanbHOW CONSAHOM
nokpbiwkoin. Okono 80% yrnesofopoaoB COCPEAOTOMEHO B BEPXHEM
AeBOHEe - HWXHeid nepmu, rnaBHbiM o6pas3om, B PpudOreHHbIX
CTPYKTypax. BeptukanbHasm Murpayuws yrnesogopofos
cchopmMupoBana MECTOpOXAeHUs HedhTU B OTNOXEHUSX BepXHei
nepmMu-meso3osl.

Yy-Capbicyiickuid rasoHocHbliit 6acceiH pacnonoxeH B
UeHTpanbHOoM YacTu paHHenaneosoickoro KasaxctaHckoro
KOHTUHeHTa. Yexom chopmupoBam B wWeNb(POBLIX WU
KOHTUHEHTaNbHbIX YCNOBUSAX B NO3AHEM AeBOHe-NepMuM U NO3TOMY
obnapaet HebonbLuMM HedTerazoreHepaLOHHbIM NOTEHLINANIOM.

lOro-zanagHas 4acte BocTouHo-EBponeitckoit nnuthbi,
n3sectHaa kak Ckudcko-TypaHckaas monogas nnatcdopma, B

no3gHeM naneosoe u Tpuace Haxoaunacb B6NU3u akTUBHOM OKpauHbI

NaneoTtetuca. 370 npuBeno k paspylweHUld OCHOBHOW YacTu
AEBOHCKO-KapOOHOBbLIX YrNeBogopoAoB WAU Murpauum ux B
MEe3030MCKME U KaNHO30MCKUEe TONLWMN.

Tapumckuin 6acceits pacnonoxedH Ha [AOCUHUACKOM
MUKpokoHTUHeHTe. Mo nnowaamn n o6vemMy 0cago4HOro BbINONHEHUA
oH 6nu3ok Npukacnuiickomy. B naneo3oe ocapgkoHakonneHue 6uino
HEeyCTOMYMBbLIM, NPEeVMyU|eCTBEHHO MENKOBOAHO-MOPCKUM, C
YacTbiMM nepepbiBaMu K Hecornacusmu. CoBpeMeHHast CTpykTypa
6acceiiHa ccpopmupoBaHa, B OCHOBHOM, B NpoLEcCe KanHO30MCKOR
konnuaun UnpocraHa v Espasun. MHoroumcneHHbie TeKTOHuYeckue
HapyLleHusl, Hecornacua U OTCYTCTBUE perMoHanbHbiX NOKPbIWEK
NpvBENU K paccevBaHWi0 Naneo3oickux yrnesofopoaos No BceMmy
paspes3y M 4acTUYHO K uX noTepe.

B me3030e ¥ KkaliHO30e Ha CeBepHbIX OKpauHax 3afyrosbixX
mMopckux bacceitHos Tetuca (BonbliekaBkasckoro n dapapyackoro)
chopmupoBamikl KpynHbie HedTerazoHocHsle 6accemmisi:
NpepxaBkascko-MaHrbiwnakckmin, Amy-flapbuHckuit wu  AdraHo-
Tapkukckuii. Boicokum HedTerazoHocHbIM noteHuuanom obnagator
Takke cneyncudeckue octatouHble bacceitnnl  KOxHoO-Kacnuitckuin
(nnuoueH) n xyHrapckuia (nepMb).

Ocob6uit TN HedTerasoHocHbix 6acceitHoB cBfA3aH €
BHYTPUKOHTUHEHTANbHLIMU NpucasurosbiMu rpabeHamu (nyn-
anaptbl). K HuM oTHocsaTca MOxHo-Typraickuin, ®epraHckuit w
TypdaHckuin HacceitHbl. 3aecb HedTenpoussoAALMMU ABNAIOTCSA

IOpCKUe TeppureHHbie O3epH0-60ﬂOTHble OTNOXeHUs.

OCHOBHBbIE YEPTbi COBPEMEHHOIO
3KONOrMYECKOro COCTOAHUSA MrEONOrMYECKOM CPEAbI

LenTpanbwas EBpasums oxBaTniBaeT TeppUTOPUHD,
pacnonaralouylocs B Ppas3NU4HbIX CTPYKTYPHO-TEONOrNYecKux W
naHawadgTHo-rugporeonoruyeckux 3oHax. PervoH nopsepxeH
HEepaBHOMEPHOMY WHTEHCUBHOMY BO3AEUCTBUMIO XO3SCTBEHHON
AEeATEeNbHOCTU.

Ha reoakonornyeckunx kaptax Atnaca otpaxeHbsl napameTpbl U
nokasarenu reonormyeckoi cpeabl, Npoucxoasume B Hell NpUpoaHbIe
M TeXHOreHHwle nNpoLecChi, OKa3nBawuWWEe BNWAHUE HA
Xu3HegeatTenbHocTs 4enoBeka. leonoruvveckas cpeaa (B
AanoHenwem IC) Bkniovaetr B ceba nutocdepy, rmapocdepy wm
atmocrepy. Okonornyeckoe coctosiHue C B ecTecTBEeHHbIX
YyCNoBUAX B 3HAUYUTENbHOW CTEeneHu onpeaensieT ee peakuyuud Ha
TEeXHOreHHble BO3AENCTBUS. YUNTbIBASH CNOXHOCTb re03KONOrnYecKkux
ycnoBuii, pasHoobOpasue U MHTEHCUBHOCTb TEXHOMEHHLIX
Bo3paelicTBuil Ha 'C, coctaBneHbl aBe kapTbl. Ha oaHO nokasaHbi
eCTeCTBEHHbIE€ Fe03KoNormyeckme ycnosusl, a Ha BTOpoil NnpusoauTca
oueHka akonorudyeckoro coctosiHua FC M ee TexXHOreHHbIX
M3MeHeHuii. B nevatHbiid BapuaHT ATnaca BkoYeHa ToNbKo BTopas
KapTa.

Skonornyeckoe coctosiHue FC B ecTecTBEHHbIX YCNOBUSIX
onpepensieTca panoM hakTopos, M3 KOTOpbIX Hanbonee BaXKHbIMK
ABNAIOTCA pecypcCbl NOA3EeMHbIX BOA, €CTECTBEHHAsA 3alULLEHHOCTb
MX OT 3arpsi3HeHUid, KOHLEHTpauusi B BOAAax U NoYBax HOPMUPYEMBbIX

KOMMNOHEeHToB W T.4. Tepputopus LleHTtpanbHoit EBpasum no



€CTEeCTBEHHbIM F€03KONOrMYeckum ycrioBusiM pasgeneHa Ha Yetbipe
KaTeropuu NpUroaHOCTU AN NPOXMBAHUA YENOBEKA.

o PavoHn ¢ Becbma HebnaronpuATHoIM 3KONOrUYECKMN
coctoaHuem I'C (nycTbiHW, BbICOKUE FOpb);

o PalioHbl ¢ HebnaronpuaTHLIM 3Konornyeckum coctosiiuem I'C
(nonynycTbiHu, ropbl, paBHUHbLI 6e3 pek n noa3eMHbIX BOA);

o PalioHbl ¢ oTHOCUTENBbHO HEebnaronpUsATHLIM 3KONOTMYECKUM
coctosiHuem I'C (paiioHbl ¢ gecpuymuToM NpUPOAHLIX BOR);

o PavioHbl ¢ oTHocuTenbHo 6GnaronpysaTHbIM 3KONOTUMYECKUM
coctosiHuem I'C (paioHbl, 06ecneveHHble BOAON, paBHUHBI NN
HU3KOropbsl, CpaBHUTENbHO GnaronpuaTHbIE KNMMaTUYeckue
ycnosusi).

Xo3faiicTBEHHass [eATeNnbHOCTb 4YenoBeka npuBena K
HeraTueHbIM U3MEHEHMAM re03KoNoruyeckoin o6cTaHoBKU BO MHOTUX
pavioHax LleHTpanbHoit EBpa3un. Hanbonee HeraTuBHble N3MEHEHUS
akonoruyeckom cpeasl NPOU3OWINKM B {pe3ynbTaTe pa3BUTUS
nppuvrayMoHHoro 3emnegenus. Pe3koe yBenunuyeHue ot6opa
NOBEPXHOCTHBLIX BOA ANA WPPUrauNOHHBLIX HYXJ NpuBeno K
KaTacTpoUUECKOMY CHMXEHUID OBBLEMOB CTOKa OCHOBHbIX pekK
pervoHa, ycbixaHui BHYTpeHHux BopoemoB. Hawnbonee sapkum
npumepoM senseTca Apanbckoe Mope W npurerampuue K Hemy
TeppuTopum, rpe Npon3oLLa akonoruyeckas katactpoda.

Ha 6Gonblweit 4Yactu opolwaeMbiX MacCUBOB 3HAYUTENbHO
aKTMBM3MPOBANUCb NPOLECCH BTOPUYHOrO 3acCOfNleHUA NOuYB WU
noasemMHbIX BOA. YBeNUUUNUCbL Nnowaau nognopa rPyHTOBbLIX W
cy6HanopHbix Bog. O6pasoBanvcb WCKYCCTBEHHble BOAOHOCHbIE
cucteMbl Baons Kapakymckoro xaHana B mexaypeuse AMy-[lapbs -
Myprab6, rae ucnapeHue rpyHToBbIX BOg yBENUUMNoch B 15-17 pas ¢
nnowaam 7-8 TbiC. KB.KM.

Passutne wmppuraymm npuseno Takxe K 3arpsi3HeHUIo
reonornyeckoin cpegsl HUTpatTamum W spoxuMmukaramum. Ha
MppPUraumMoHHO OCBOEHHbIX TePPUTOPUAX KapauHaNbHO HaPYLWWNUCH
€CTECTBEHHble LMK/bl FeoXMMMyeckoi murpauum, obpasoBanucb
HOBble 06nacTyu akkymynsiummM 3KONOrM4Yecku oOnacHbiX BellecTs
(Capbikambilckuin, ApHacailckuin u apyrue Boaoembl). TeXHOreHHble
N3MEHEHUA reonornvyeckom cpeabl 3aluin HACTONLKO Aaneko, YTo B
page paloHOB YyXe HEeBO3MOXHO BOCCTaHOBNEHME paHee
CyliecTBoBaBLEd 3KONOrM4eckoin o6¢cTaHOBKM.

CyuwecTtBeHHo# npobnemoit gna 6onbLUIMHCTBA CTPaH pernoHa
ABNAETCA BO3pacrallee TexHOreHHoe 3arpsis3HeHue NOoA3EeMHbIX
BoA. 3arpAsHeHuio cnocobcTByeT npeunmywecTBeHHO cnabas
3aUMLEHHOCTb NOA3EMHbIX BOJA apuaHoOM 4YacTu perMoHa oT
NPOHUKHOBEHUA MNONMIOTAHTOB uepe3 30HYy aspauum. Ocoboro
BHUMaHUA 3aCNyXMBaKT BONPOCHI paLOHanbLHOro NCNoNb30BaHUs U
OXpaHbl KPYNHbIX NMMH3 NPEeCcHbIX U cnaboconoHoBaTbiX NOA3EMHbIX
BOA B nycTbiHe KapakyMm, kOoTopblie B OCHOBHOM chopMUpoOBanucChb B
NNencToLeHOBY0 NOBUATbHYHO 3NOXY.

MApobnema BnusaHMA [O6bLIMM NONE3HbIX MCKOMAEMbIX Ha
OKpyXXaluyio, B TOM YMCfe reonorudeckyio, cpegy He npuobpena
TaKoro pernoHanbHoro macwTtaba, kak npobnema nppurauum, Ho ans
pspa TeppuTopuit OHa fiBNSieTcA BecbMa akTyanbHoi (KysHeukuia u

KaparaHguHckuin yronoHble 6acceitHbl, PyaHbin Antain m 1.0.). B
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npouecce A06GLIYM none3Hbix uckonaemwix Habniogaercs
aKTMBM3auusa SK30reHHbIX reonornyeckux Npoueccos, 3arpasHeHue
noysbl U NoA3eMHbix Bod. B nocnegHue roapl NpoM3oLWwno 3akpbiTue
pAga wWwaxT W PyAHUKOB. 3awMTHble MEPONPUATUA HA 3aKPbITbIX
lwaxrax v pyaHukax obbiuHO He npoBoaATcs. 3akpbiTbie NpeanpuaTUN
pacnonaralTcsi, Kak npasuno, B ropHoit obnactu, rae akTUBHO
NpOoSIBNAIOTCS COBPEMEHHbIE reonormyeckue npoueccol. Bcnegcresune
3TOr0 CyuwecTtByeT OMNacHOCTb BbIHOCA TOKCUMYHBIX OTXOA0B
NPOM3BOACTBA B PEKN N AaXe HA PaBHUHBI.

Bonbluyio TEXHOrEHHYI0 Harpy3Ky MCNbiTbiBAET OKpYyXaoLias
cpega Ha Tepputopusix HedTerazonobbiBalowMx KOMNNEKCOoB.
MNponcxoanT TexHOreHHoe 3arpsi3HeHue npakTU4Yecku BCex
KOMMNOHEHTOB NPUPOAHOMN cpeabl: NOBEPXHOCTHbLIX U NOA3EMHbIX BOA,
NOYBEHHO-PaCTUTENbHOro cnos, atmocdepnl U Guocepsl. Kpome
Toro, npu paspaboTke MecTopoXxaeHuin HedTu pasBUBaIOTCS
reogMHamMunyeckme npoueccwl, NPUMBOAAWME K YCUNCHMIO
ceiicmuyeckoim aktuBHocTum. OcobeHHO 3TO akTyanbHO Ans
Kacnwuiickoro HechterasoHOCHOro pernoHa.

PervoHanbHbii xapakTep NPUHANO TEXHOreHHOe 3arpsisHeHue
reonornyeckoim cpefsl TsHKENbIMW MeTannamm, HedPTbio WU
HedTenpoaykTaMu, OpPraHUY4eCKUMU TOKCUYHBIMU BeLLEeCTBaMM.
Ocobylo onacHOCTb npefcTaBnsieT pafvoakTUBHOE 3arpsisHeHue,
koTopoe Habniopaetca Ha CemunanatuHckom (6biBweM) wm
NobHopckom sAaepHbIX NonuroHax, B panoHe YenabuHckoro
npeanpusTua nNo nepepaboTke pagvoakTUBHbLIX Py, HA KPYMHbIX
HeTenpoMbICrax ¥ Ha HEKOTOPbIX APYTUX TEPPUTOPUSX.

HanpaBneHHOCTb HeraTMBHbIX F€03KONOTrMYEeCKUX NpoLeccos
cnoxHa W HeopHo3HauyHa. Ha 6onbwei vactu LleHTpanbHo#
EBpasuu, Haxopsaweiica B apufHbiX W NONyapuAHbIX YCNOBUSX,
NPOVCXOAAT ONyCTbiHUBAHWUE TEPPUTOPUIA, pa3pyLLEHNE N CHUXKEeHUue
NPOAYKTUBHOCTM 3KOCUCTEM, fAerpajauus pasnuuHbix opm
OpraHu3aMoB, B WTOre NpUBOASILLME K CHWKEHUI0 NpUPOLHO-
3KOHOMWYECKOro NoTeHLana TeppuToOpuiA.

OnbIT cocTaBneHust reo3aKoNnorMyYeckux Kapt LleHTpanbHou
EBpa3uum nokasam nNpPOAYKTUBHOCTb MeXrocynapCTBEHHOro
coTpyaHnyecTsa B obnactu reosakonormm U oxpaHbl OKpyxawowjei
cpeabl, n6o rocypapcTBeHHbIe rpaHuLbl He NokanuayioT rnobansHble

TEXHONreHHO-aHTpOoNnoreHHbie NpoLueccobi.
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MICROCONTINENTS, MASSIFS, OTHERS BLOCKS

LIST OF ABBREVIATIONS
TO LITHOLOGY-PALEOGEOGRAPHICAL MAPS
CMUCOK COKPALLEHUI
K MU TONOrO-NANEOrEOrPAGUYECKM KAPTAM

BASINS, RIFTS BACCEWHbI, PUOTHI

MUKPOKOHTUHEHTbI, MACCUBbI U OPYTUE BITOKU

ALM  Alay microcontinent
ALT  Altyntag

AMD Amudarya blok
AMM Aktau-Mointy massif

AMN Altay-Mongol blok
BAR  Barnaul massif
BEL Beltau blok

BSN  Baisun massif
CHI  Chingiz

CKK Central Karakum
CKL Central Kunlun

CTS Central Tian-Shan massif

EUR East Uralian massif

GAL Gorny Altay

GCM Great Caucasus
JNM  Junggar massif
KAR Karabogaz massif
KOK Kokshetau massif
NTS North Tian-Shan
NRM  Nyurol massif
NKL  North Kunlun
NPM North Pamirs

QAD Quaidam
RAL Rudny Altay
SAL Salair

SDM  Syrdarya massif

TAR Tarbagatay

TCM Transcaucasus massif
TUR Turgay massif

ULU  Ulutau

UST  Ustyurt massif

WSN West Sayan

TECTONICS ZONES

KNZ  Kalba-Narymskaya
ZAZ  Zeravshan-Alay

ANanckum MUKPOKOHTUHEHT
AnTbiHTar
AmyaapbUHCKUIA 6Nok
AkTay-MOUHTUHCKUA
maccus
AnTtae-MoHronbckuin 6nok
BapHaynbckuin maccus
Benbrayckun 6nok
BancyHckuin maceus
YuHrus

LUeHTpanbHbin Kapakym
LeHTpanbHbin KyHbNyHb
CpeavHHbin TaHb-LLaHb
BocTouHo-Ypansckui
maccus

FfopHbIX AnTan

Bonbwow Kaskas
[bxyHrapckumi maccus
Kapaborasckun maccus
KokweTayckuin maccus
CeepHbin TaHb-LLUaHb
Hioponbckui maccus
CeBepHbii KyHbNyHb
CesepHbin MNamnp
Uanpam

PyaHbin Antan

Canawp
CblpAapbUHCKUA Maccus
Tapbaratan
3akaBKa3Ckui maccus
Typranckui maccus
Ynyray

YCTIOpTCKMA MaccuB
3anagHbin CasH

TEKTOHNYECKWE 30HbI

Kan6a-Hapbimckas
3epaswaH-Ananckas

ACB Anyui-Chuya
BES Beishan

BKR  Baikonur rift
CNR Chatkal-Naryn rift
CSB Chu-Sarysu
GCB Great Caucasus
KUB Kuznetsk

LCB Lesser Caucasus
MGB Mugodzhary
NCB North Caucasus
ORR Orsk rift

PAR Pacheima rift
PCB Precaspian

PBB Prebalkhash
SAB Sakmara

SEM South Emba
SHB  South Hissar
WMB West Mugodzhary

ISLAND VOLCANIC
ARCS AND BELTS

BGA Bogdoshan

BZA Bozshekulskaya
BKA  Barlyk-Kaindy

CAA Cadomian

CHA Chingiz

CLA Charysh-Lebedskaya
CKA Central Kazakhstan
DAA Darvaz

EJA  East Junggar

EUA East Urals

JOA Jolotag

JSA  Jarma-Saur

KZA  Kuznetsk-Alatau
MGA Magnitogorsk

NBA  North Burunhuray

QAA Quaidam
RAA  Rudny Altay
SLA  Salair

SRA Sarybulak

SPA  Stepniak

STA  South Tian-Shan
TRA Tarbagatay

TTA Tekturmas

TUA  Turgay

VAA  Valerianovskaya

AHIOUCKO-YYNCKUIA
BevwaHckun
BankoHypckun pucT
Yatkano-HapbiHCkuA pudT
Yy-Capbicynckumn
BonbliekaBkasckun
Ky3Heukumn

Manbin KaBka3s
Myroaxapckuu
Cesepo-Kaska3ckun
Opckun pudt
Mauenmckun pudT
Mpukacnuinckuin
Mpubanxawckun
Cakmapckumn
KOxHO-OMBeHCKuI
KOxHo-Muccapckun
3anaaHo-Myrogxapckun

OCTPOBHbIE

BYNIKAHUYECKWUE MNMOACA

navyru

boraowaHbckasn
Bouwekynbckasn
Bapnbik-KanHauHckan
Kapomckas

YuHruskas
Yapsiwcko-Ilebeackasn
LeHTpanbHo-KasaxcTaHckun
[apsa3sckas
BocTtouHo-[IxyHrapckas
BocTouHo-Ypanbckas
[xonotarckas
XXapma-Caypckas
Ky3Heuko-Anatayckas
MarHuToropckas
CeBepo-bapyHxypaickas
Llanpamckas
PynHo-AnTanckas
Canawupckas
Capbibynakckas
CrenHsikckasn
KOXHO-TAHbWAaHbCKan
Tapbaratanckas
TekTypMakcckasn
Typranckas
BanepbsHosckasn
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