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GEODYNAMICS AND METALLOGENY OF ZHONGARO-BALKASH TERRAIN
FROM THE POSITIONS OF ISOTOPE GEOLOGY

13gey kpuTepunepl MeH MeTannoreHmsanbly 6omkayabLy
XaHa NPUHLWUNTepLW, onaphbly reofuHaMuKanblkK Xxapa-
Ny >arpainapblHblH Ka3ipri TaHgarbl rbiibiMy NO3ULUACHI
TYXbIPbIMAAMACbIH, Kelll, MarmaHbll Xapany Tepeujll MeH
KypaM bl 60/blHLIA KNaCCU(UKALMUACHIH, FTEONOTUANBIK XKIHE KeLLL
006bEKTLLEPALL, XKACbIH aHbIKTayra MyMKLWAAC 6epeTw OpTanblkK
KasakctaH ywuw anraw pet U-Pb »x3sHe Sm-Nd n3oTonThbl
manlmeTTep 6a3achl Xxacangpl.

EcenTtey 6anaHcbl Henswe MANd/MINd x3aHe 47Sm/ UNd xep
6eTww e KenTen Tapasrad, MarmanblK Tay XbIHbICTapAarbl, MaHTUu-
fAaH Xep KbIPTbICbIHA XblTy-MaccaTacbiManay popmachbiHaa y3ak
(oHparaH »aHe Xy3fereH MUNNOH XbINAap) e3apa apekeTTecy
HATWKecwWw e naiga 6onraH »ep KolHayblHAArbl aiTapabiKTan
MaHTUANbIK, CUaNUTUKa/bIK XX3He apanblK Kypamgapaars! aptypnl
TepeLLHKren Tay XblHbICTap 6/10KTapbiH 6eny MyMKiHairi naiga
6ongbl. Ka3ipri TaHgarbl TepMuHoNorusga apanbik 610KTap
amanbrammpanblkK, 6ypbIHIbICbl - acCUMWUAMUPaNbIK gen aTtana-
Obl. MbiC-anTbIHKEBAN METanoreHns MeH magurnk 61okTap,
6apuT-noNMMeTanabl XX3He CUANMTUKaNbIK apacbiHAarbl Thirbi3
KeHicTiicriK 6alinaHbic onapAbLL reHeTUKanbIK XakKbIHAbITbl Xaii-
bIHAAa KOPbITbIHABI Xacayra MyMKLIAAC 6epeAT CoHffai Kesgepae
TbIHBIKMYXUT XUWenHAen BynkaHAbl 6engeynepge 6acbiM kon
6eniri MbIC-MOpgUPL, aNTbIH-MbIC-NMOPGUPNL XKIHE MbIC-CKapHAbI
KeHOpbIHAapbIMeH 6ainaHbICTbl afakuT aTTbl MarmasnbiK Tay-
XbIHbICTAp TO6bl aHbIKTanAbl. BynkaHabl 6engeynepre ykcac
OCbl Tay XXbIHbICTap TOObl anraw peT KasaKCTaHAblK KeLL
anmarbiHAarbl MbIC-MOPGUPAI X3HE 0Cbl MUHEPaNM3aLns TULLK
6o/mKayfarbl cneyndukanbik ceHIMal marmanbik 13aey HbilaHsbl
OpHbIHa KapacTbipblinatblH OpTanbik KasakcTaHaa TMNOMOpQThl
MarmanblK Typ peTwae aHblKTangbl. AgakuTTepaly, 6ipereiiniri
- onapably 100 km-geH TepeH, 600-1200°C TemnepaTypa
[AManasoHbliHAa, Cy6AyKUMANnaHraH MyXmT TakTacbl MeH XXepawy,
nuTocepanblK X3He acTeHONUTNK cihepanapblHblH KOHTAKT
6alinaHbiCbiHAA KanbinTacagbl.

Tipex cB3fep: CUANUTUKaNblK KblpTblC, nUTOCHEpantl
X3He acTeHocepanbl MaHTUA, U30TONTbIK Gynap, TepeuaLl
reoguHaMuKanblk MOAEeNbAep, CUaNUTUKaNbIK KbIpTbICTbIH
amanbramauuacel, afakuTTep, Mbic-nopdupnl keHopbiHAap, a Ty
Kpy repunepk MeTannoreHuanbik 60/mkam.

For the first time ever in Central Kazakhstan the U-Pb and
Sm-Nd base was created for isotope data, allowing establishing the
age ofgeological and ore subjects, to classify them in composition
and depth ofoorigin of ore-bearing magmas formulate from modem
scientific positions the geodynamic conditions of its formation,
searching criteria and new principles of metallogenic forecast.

Based on the estimated balances 4Nd/¥Nd and 4/Sm/ KANd
in magmatic rocks, developed on the surface, extraction into
subsoils on different depths blocks of rocks significantly mantle,
sialic and intermediate compounds, appeared as the result of
long (dozens and hundreds of millions of years) interaction in
the form of heat and mass transfer from the mantle into the crust,
now it has become possible. In modem terminology the interbed-
ded blocks are called amalgamable, earlier - assimilated. Tight

stereoscopic connection of copper-gold ore metallogeny with
mafite blocks, barium sulphide -polymetallic with sialic allow to
come to conclusion about its genetic affinity. Lately in volcanic
belts of Pacific margins of magmatic ofthe group - adakites were
established which are connected with the significant majority of
copper- porphyritic, gold-copper- porphyritic and copper-skam
deposits. According to analogy to volcanic belts, this group of
refuse stones firstly was highlighted in Central Kazakhstan in the
way of typomorphic magmatic type, developed on Kazakhstani
ore fields of copper- porphyritic ore, and it is considered as the
specific reliable prospecting magmatic feature in the forecast
of this mineralization type. The unique aspect of adakit is in its
formations at the depth of more than 100 km in temperature range
600-1200°C on contact with the sub ducting oceanic lithospheric
plates and spheres asthenolith of Earth.

Keywords: sialic crust, lithospheric and asthenosphere mantle,
isotopic flaws, hypo gene geodynamical models, amalgamation of
sialic cmst, adakit, copper-porphyry deposits, exploratory criteria,
metallogenic forecast.

Bnepsble gna LieHTpanbHoro KasaxcraHa cosgaHa 6asa U-Pb
1 Sm-Nd 130TOMHbIX faHHbIX, NO3BONAOLLAA YCTAaHOBUTL BO3pacT
reosorMYyecknx 1 pyaHbix 06bEKTOB, Knaccupuumposatb UX No
COCTaBY W rny6vHe 3apoXAeHna pyAOHOCHbIX Marm, chopmynu-
poBaTb C COBPEMEHHbIX Hay4HbIX NO3WUUUIA reofuHaMmyeckme
YCNOBUSA UX 3aPOXKAEHUS, MONCKOBbIE KPUTEPMUMN U HOBblE NPUH-
LynNbl MeTaNI0reHNYecKoro nNporHosa.

Ha ocHoBe pacuyeTHbIx 6anaHcoB MWNd/¥Nd n USm/ WNd
B MarmMaTM4yeckux nopofax, pasBuUTbIX Ha MOBEPXHOCTU, CTaNo
BO3MOXHbIM BblA€/NEHNE B HeApax Ha pasHbiX rnybuHax 610KoB
nopof, CyLecTBEHHO MaHTUAHOrO, CMaNNYecKoro 1 NpPoMexy-
TOYHOr0 COCTaBOB, 06Pa30BaBLUNXCS B pPe3y/bTaTe 4/MTeNbHOro
(BecATKN 1 COTHW MWNNMOHOB NeT) B3aMMOAENCTBUS B (hopme
Tenno-macconepeHoca U3 MaHTMM B 3eMHYI0 Kopy. B cospe-
MEHHOW TEPMUHONOIMN NMPOMEXYTOUHble 6N0KM Ha3blBaKOTCA
amanbramupoBaHHbIMUK, paHee acCUMUANPOBaHHbIMU. TecHas
NPOCTPaHCTBEHHAs CBA3b MeLHO-30/10TOPYAHON MeTanioreHun
¢ MapuToBbIMM Br10KaMK, 6apUT-NONNMETANINYECKONA C Cuanu-
YeCKUMU NO3BONAET CAeNaTh BbIBOA O X FreHETUYECKOM POACTBE.
B nocnegHee BpeMs B BY/IKQHUYECKMX MosicaX TUXOOKEAHCKOro
obpamneHns yCTaHOBNEHbI MarMaTuyeckue Nopoabl rpynnbl aja-
KWUTOB, C KOTOPbIMM CBA32HO NOAaBAsAoLLee 60/bLINHCTBO MEAHO-
nopMpoBbIX, 30N10TO-MeAHO-NOPHUPOBbLIX U MESHO-CKAPHOBbIX
MecTOpOXAeHWiA. 10 aHanorum ¢ ByNKaHM4ecKruMu nosicamm ata
rpynna nopog Bnepsble BblgeneHa v B LieHTpansHOM KasaxcTaHe
B KauyecTBe TUMNOMOP(HOrO MarmaTM4yeckoro Buaa, pasBuToro
Ha Ka3axXCTaHCKMX PYAHbIX NONAX MeAHO-MOPKMPOBLIX pya, U
paccmaTpMBaeTCa Kak Cneumpuyecknii HageXHblii NOMCKOBbIN
MarmaTU4ecKnil Npru3HaK B MPOrHo3e 3TOro TMna MUHepan3aLuu.
YHUKaNbHOCTb ajaKUTOB 3aK/K04aeTCs B TOM, UTO OHU (hOPMUPY-
10TCA Ha rnybuHax 6onee 100 km npu Temnepatype 600-1200°C
Ha KOHTaKTe cy6ayLmpyoLLeil OKeaHCKO NANTLI C TMTOC(epHO
N acTEHONNTOBOM chepamm 3emnu.

KntoueBble cnosa: cmanuyeckas Kopa, imtocdepHas n acTe-
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13gey KpuTepunep! MeH MeTannoreHUANbIK 6onxayabll,
XaHa MPUHLWUNTePLW, oNapiblH reogMHaMuKanblkK Xapa-
ny xarpainapbiHbil, Ka3ipri TaHAarbl rbifibiMyM NO3ULKACHI
TYXbIpbIMAAMAaCbIH, KeHA! MarmaHbll >xapany TepeuanT MeH
Kypambl 60/bIHLIa KNAaCCUUKALUACHIH. Te0NOMUAMbIK XXIHE KeLLH
06BbEKTLLEPALL XacblH aHbIKTayra MyMKLajic 6epeTiu OpTabIikK
KasakctaH ynnH anraw pet U-Pb »3He Sm-Nd n3otonThbl
manlmeTTep 6a3achl Xxacangpl.

EcenTtey 6anaHcbl Hen3we WNd/MNd xaHe 47/Sm/ Nd xep
6eTLw e KONTeN TapanraH, MarManblKTay XbIHbICTapAarbl, MaHTU-
AAaH Xep KbIPTbICbIHA Xbly-MaccaTacbiMangay hopmacbiHia y3ak
(oHparaH aHe Xy3fereH MUANOH Xbligap) esapa apeKeTTecy
HATWKecwwae nainga 6onraH Xep KoMHayblHAArbl antapnbiKTai
MaHTUANbIK, CUAMTUKANBLL XX3He apasblK Kypamaapgars! apTypAi
TepuuLKTen Tay XbIHbiCTap 6/10KTapblH 6en1y MYMKHLI N nainga
6ongbl. Ka3ipri TaHgarsl TepmuHonoruaga apanbik 610KTap
amanbramupanblk, 6YpbIHIbICbI - acCUMUANpanbIK fen aTtana-
Obl. MblCc-anTblHKeHA1 MeTannoreHns MeH MadutTnc 6nokKTap,
6apuT-nonuMeTanibl XX3He CUANUTUKa/bIK apacbiHAarbl Thirbi3
KeLW CcnKnK 6ainnaHbiC 0napablH reHeTUKanblK XaKblHAbIM bl YKaii-
bIHA KOPbITbIHABI Xacayra MyMKLainc 6epeat COHrbl Ke3fepae
TbIHBIKMYXUT XUWeNHAen BynkaH4bl 6engeynepge 6acbiM Ken
6enrn Mbic-nopgupIL, anTblH-MbIC-NOPHUPNL XKIHE MbIC-CKapHAbI
KeHOpbIHAapbIMeH 6ainaHbICTbl afakuT aTTbl MarmasbiK Tay-
XbIHbICTAp TO6bl aHbIKTanAbl. BynkaHabl 6engeynepre ykcac
OCbl Tay XbIHbICTap TOObI anraw peT KaszaKCTaHAblK KeHA!
anmarbiHAarbl MblC-rropgmp.'n XKaHe 0Cbl MUHEpanu3auuns TULH
6o/mKayfarsl cneumpukanbik celumal marmanbik 134ey HbllwaHsbl
OpHbIHa KapacTblpblnatblH OpTanbik KasakcTaHga TMNnoMopdTbl
mMarmanblK Typ peTwae aHbiKTangbl. AgaknttepaL, Giperefciiri
- onapfblH 100 km-feH TepeH, 600-1200°C Temnepatypa
[AManasoHbliHAa, Cy6AyKUMANaHraH MyXuT TakTacbl MeH YXepalH
nuTocepanblK X3He acTEHONUTNK cihepanapblHbiH KOHTaKT
6alinaHbiCbiHAA KanbinTacagbl.

Tipex cB3fep: CUANUTUKaNbIK KbIpTbiC, NUTOCHEpanb
X3He acTeHoc(epanbl MaHTUA, U30TONTbIK Gynap, TepeHAlk
reogMHamMuKanblk MOAeNbAep, CUaNUTUKaNblK KbIPTbICTbIH
amanbramaumuscel, agakuTrep, Mbic-nopgupnl keHopbiHAap, 130ey
KpuTCpunepL, MeTannoreHuanbik 60mkam.

For the first time ever in Central Kazakhstan the U-Pb and
Sm-Nd base was created for isotope data, allowing establishing the
age ofgeological and ore subjects, to classify them in composition
and depth of origin of ore-bearing magmas formulate from modem
scientific positions the geodynamic conditions of its formation,
searching criteria and new principles of metallogenic forecast.

Based on the estimated balances Nd/'ANd and 4BSm/ I44Nd
in magmatic rocks, developed on the surface, extraction into
subsoils on different depths blocks of rocks significantly mantle,
sialic and intermediate compounds, appeared as the result of
long (dozens and hundreds of millions of years) interaction in
the form of heat and mass transfer from the mantle into the crust,
now it has become possible. In modem terminology the interbed-
ded blocks are called amalgamable, earlier - assimilated. Tight
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stereoscopic connection of copper-gold ore metallogeny with
mafite blocks, barium sulphide -polymetallic with sialic allow to
come to conclusion about its genetic affinity. Lately in volcanic
belts of Pacific margins ofmagmatic ofthe group - adakites were
established which are connected with the significant majority of
copper- porphyritic, gold-copper- porphyritic and copper-skam
deposits. According to analogy to volcanic belts, this group of
refuse stones firstly was highlighted in Central Kazakhstan in the
way of typomorphic magmatic type, developed on Kazakhstani
ore fields of copper- porphyritic ore, and it is considered as the
specific reliable prospecting magmatic feature in the forecast
of this mineralization type. The unique aspect of adakit is in its
formations at the depth of more than 100 km in temperature range
600-1200°C on contact with the sub ducting oceanic lithospheric
plates and spheres asthenolith of Earth.

Keywords: sialic crust, lithospheric and asthenosphere mantle,
isotopic flaws, hypo gene geodynamical models, amalgamation of
sialic crust, adakit, copper-porphyry deposits, exploratory criteria,
metallogenic forecast.

Bnepsble gna LleHTpanbHoro KasaxcraHa cosgaHa 6asa U-Pb
1 Sm-Nd 130TONHbIX faHHbIX, NO3BONAOLLAA YCTAHOBUTL BO3pacT
reonorMyecknx U pyaHbIX 06bEKTOB, KnaccugpuumposaTb UX no
COCTaBY W rNy6yHe 3apoXaeHns pyAOHOCHbIX MarM, chopmynu-
poBaTb C COBPEMEHHbIX HAy4HbIX NO3WNLUUIA reogmHaMmyeckue
YCNOBMSA X 3aPOXKAEHUS, MOVCKOBbIE KPUTEPUM U HOBbIE MPUH-
LMnbl MeTan0reHNYyeckoro nporHosa.

Ha ocHoBe pacyeTHbIX 6anaHcoB ANd/¥Nd n USm/ KANd
B MarmaTuyeckux nopofax, pasBuUTblX Ha MOBEPXHOCTU, CTaNo
BO3MOXHbIM BblfefleHVe B HeApax Ha pasHbiX rnybuHax 610KoB
nopof, CyLLeCcTBEHHO MAaHTUIWHOrO, CUanMyecKoro v MpPoMexy-
TOYHOrO COCTaBOB, 06Pa30BaBLUNXCS B pPe3y/bTaTe A/MTeNbHOro
(BecsaTKN 1 COTHU MWUNNMOHOB NeT) B3aMMmogeincTemsa B hopme
Tenno-macconepeHoca “3 MaHTUM B 3eMHYI Kopy. B coBpe-
MEHHOV TEPMUHONOMMN MPOMEXYTOUHbIE B/10KWN Ha3blBaOTCA
amanbramMupoBaHHbIMK, paHee acCUMWUIMPOBAHHbIMKU. TecHas
NPOCTPaHCTBEHHAsA CBA3b MeAHO-30/10TOPYAHON MeTannoreHnu
C MapuToBbIMU B110KaMK, 6apUT-NONNMETANNNYECKON C Cuanu-
YeCKUMU MO3BONSAET CAeNaTb BbIBO O UX FeHETUYECKOM POLCTBE.
B nocnegHee BpeMs B BY/IKGHUYECKMX N0SiCaX TUXOOKEAHCKOro
obpam/ieHns yCTaHOBNEHbI MarMaTuyeckne NopoAbl rpynnbl aja-
KWUTOB, C KOTOPbIMM CBA32HO MoAaBAstoLLee 60/1bLWINHCTBO MEAHO-
nophMpoBbIX, 30/10TO-MeLHO-MOPHUPOBbLIX N MELHO-CKAPHOBbIX
MecTopoXAeHuiA. Mo aHanorum ¢ ByNKaHMYeCKMMM NosicaMmm 3Ta
rpynna nopog enepsble BblgeneHa u B LieHTpanbHOM KasaxcTaHe
B KauyecTBe TUMNOMOP(HOrO0 MarmMaTu4eckoro Buja, pasBuToro
Ha Ka3axXCTaHCKMX PYAHbIX NONAX MeLHO-NMOophMpPOBLIX pya, U
paccmaTpMBaeTCs Kak Cneuuguuecknii HageXHbIA NOMCKOBBINA
MarmMaTuyecKmii NpM3HaK B MPOrHO3e 3TOr0 TMna MUHepanmnsauum.
YHUKaNbHOCTb ajakUTOB 3aK/10YaeTCs B TOM, YTO OHU (hOPMUpY-
1oTCA Ha rnybuHax 6onee 100 km npu Temnepatype 600-1200°C
Ha KOHTaKTe Cy6ayLMpytoLLeil OKeaHCKO NANTLI C AMTOCHepHOI
N acTeHONMTOBO chepamu 3emnu.

KntoueBsble cnoBa: cuanmyeckas kopa, nMToctepHas v acte-
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me idnetion. As it is known, prognostic-metallo-
fe . -’..diesarebeing done to identification ofmecha-
Tb- n localization and forming deposits in time
a . oace, extracting areas and districts, which are
i “...:ve for defining the industrial mineralization.
Tzi. ~ al objective of these studies is replenishment
it eral and raw base, defining the new industrial
a ; _cnetic types of deposits.
Analyzing the modem position of metallogenic
m .. ast in Kazakhstan, its unsatisfied condition should
* - entioned. This is due to the fact, that it is based
a :isbased on geographical demarcation ofterritory
*-. rding to geological and metallogenic properties
* m-<.irate fragments of these regions - structural and
i ' uonal zones. Such zones are extracted and in
3 .-.nt time, basically, according to data of surficial
ere gy. Along with it, metallogenic load, developed
m esurface, had been creating by means ofnon-stop
' rmance of endogenous deep processes of Earth,
-m; and in order to understand it, it is necessary to
« ~ and set the connection of deep magmatic and
z dynamic processes, which were previous to forma-
* n ofthis load.
In world science, the effective method is used in
-cr to study the hypogene parts of lithosphere and
m . nnections with endogenous ore objects - isotope-
.. chemical analysis. In Kazakhstan, because there is
m corresponding analytical equipment, trained staff,
. usage ofthis method nowadays is possible only by
.-ns of publications made by foreign scientists, hav-
r the work experience in Kazakhstan and studied the
- nples of Kazakhstani ore. This present article is the
.. "eralization ofisotopic copyright data and obtained
» mthe foreign publications. It allowed drawing out
. principally new geodynamic, magmatic and metal-
genic criteria for Kazakhstan.
Briefscientific basement o fisotope analysis. This
mesent article is based on the results of studying the
topes Sm-Nd. Studying these isotopes in magmatic
res allows to define its origin and metallogenic spe-
iization, when magmatic melt left its substance.
The primary primitive mantle of Earth It is formed
: a space nebula and dust, chondrite meteorites and
asteroids approximately 4,6 billion years ago. At that
- eitwas formed, and a single primary Nd isotopic
~ ervoir, which had got the name of CHUR model,
ndritic uniform reservoir). The modem attitude to
”Nd in it is 0,512638, and the modem attitude

to 4Sm/¥Nd in CHUR = 0,1967. It allows to define
the attitude to MUINd/Nd in CHUR in any other time
(t) nto calculate the model age of extraction ofthis ore
sample out of mantle chamber and other parameters.
Such kind of the procedure sets the objective to cal-
culate when in CHUR there was the same oTHoOLLEHWE
VAN d/Nd and 47Sm/IANd, as in studied samples, tak-
en from crust. Because the numerical ratio 47Sm/I¥Nd
are very small, the new symbol epsilon (e) was used,
which is 104 times more than any from 3N d/K4Nd at-
titudes. The positive sign e demonstrates that the breed
originated from the residual reservoir phases CHUR
after deleting magma from it in earlier period, from
depletion mantle. Negative symbol demonstrates that
rocks happened from the source, before assimilation
or amalgamation of crustal rocks. Approximately 2,8
billion years ago, congeneric reservoir had partial melt-
ing. It caused the formation of the area with left solid
remains - exhausted, or, depletory mantle, exhausted
sources, which had the epsilon +2 and up to + 5 (Figure
1) and areas, representing the concentration of sialic
material, chondrite recovered from the reservoir when
this depletion (springs enriched or enriched mantle)
and having the meaning «e» - 1and down to -17 and
less. Approximately at this time there were ancient
cratons, and based on this there was an idea proposed
that the top part of the primitive isotropic mantle
was depletion (the modem lithospheric mantle), and
separated from her lithophilic elements formed the
Earth crust. As our studies show, in subsoils of Zhon-
gar - Balkash terrain there are blocks and fragments
of different content and origin, which are in charge of
this or that metallogeny.

Geographical demarcation of subsoils of Zhon-
gar-Balkash terrain and other regions of Central
Kazakhstan. Analysis of literature data of German,
Russian and Chinese scientists for the period 0f2000
-2016 allowed to create the bank of data Sm-Nd dates
at the territory of Zhongaro-Balkash terrain and to
emphasize three types ofmega-blocks crust and mantle
(Figure 1), each was responsible for metallogenic
specialization of this territory.

The explanation was obtained even regarding the
cases of contrast metallogeny, when on one district at
one age level or even the regional zone It appeared next
to rare metal and copper deposits, and rare metal de-
posits of polymetallic profile. In addition, on one level
ore Permian proved rare metal and gold, previously
considered incompatible. Based on the map of actual
material (Figure 2, upper map map, the numbers near
the digit columns are the same as numbers of source
in list of literature [1-13]) hypogene demarcation of
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Figure 1- eNd(t) - T (DM) diagram for magmatic rocks of
deposits of Junggar -Balkhash terrain and Central Kazakhstan
1- copper-porphyry deposits of Junggar-Balkhash terrain, as well
as Nurkazghan and Bozshakol deposits of Central Kazakhstan;
2 - volcanic and intrusive rocks of central part of Shingiz terrain;
3 - magmatic rocks of rare metal deposits of Junggar-Balkhash
terrain in relation with amalgamed encient upper crust of craton-
type ; 4 - outcropped upper crust of craton type on surface

Zhongaro-Balkash terrain was performed (Figure 2,
lower map) from the surface until the borders of Mok-
horovichich (deviding the Earth’s crust from upper
mantle). Once again, itis surely shown; that the surface
metallogeny is exactly something like the reflection
ofdiscreteness deep subsurface and complicated deep
geodynamic processes, in which energetics is regulated
by the core and mantle of the Earth.

Figure 2 demonstrates that the central part of ter-
rain is occupied by the area of distribution of mafite
ores mainly of mantle consistence (exhausted source).
On the surface seven copper-porphyritic are associated
with it, one copper -nickel, one copper-skam and a
few gold ore deposits. Before this area was outlined
according to the geophysical methods as gravity
anomaly called Balkhash asthenolith. Even though
the real content and age of paradox stayed unclear.
Now based on isotope analysis it was clear, that it
was the fragment of depletion mantle (exhausted in
accordance lithophilic elements in source), the same
as in axial part of Shingiz ridge (Figure 3), where a
few copper-sulphide and one copper-porphyry deposit
are concentrated, and under ore fields Nurkazgan and
Bozshakol (Figure 31 The geology of all mentioned
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copper-porphyry deposits agrees with the conclusions
ofthe relations with ore-magmatic systems with deep
source, enriched mantle component. The indicator is
dominating in consistence ore-magmatic systems of
dioritoid: greenstone, tonalite, quartz diorite, trond-
hjemites-sodic and potassium granodiorite, andesine
and dacitic. especially high-magnesia. This group of
ores is outlined in petrology in recent decades into
special group of adakites, which has its special geo-
dynamic meaning. The name is given to dominating
group in copper-porphyry deposits and as part of su-
prasubduction magmatism Adak Island in the Aleutian
arc. Later it was proved that adakites are present in all
island arcs of western frame of Pacific Ocean.

Formation of adakites, conceivably, is due to the
oceanic crust submerged in the form of subduction
“slab” plate to the depth around 100 km at the tempera-
ture approximately 1000 degrees from oceanic basalts,
transformed the deep metamorphism in amphibolite
and eclogite with a low content of metasedimentary
rocks and with participation of mantle surrounding
areas. Deep geodynamics adakit magmatism and its
association with calc-alkaline magmatism and high-
niobium basalts are shown in Figure 4 [15].

The main peculiarity of adakites according to [16-
18] are shown below

Main characteristics o f adakits

High content:

1) Si02>56% :A1,0,>15%

2) It could be obtained by partial melting of
eclogite or gametiferous amphibolite with the pressure
2,5-3 GPa at the depth of 70-100 km

Low content:

Y - It indicates the presence of garnet, amphibole
and pyroxene in source;

Yb - It indicates the presence of a residual phase
garnet;

Nb,Ta It indicates the presence of titan magnetite
and amphibole in source;

heavy rare lands TR - the presence of garnet in
source

High content:

Sr - It indicates a complete melting of plagioclase
and its absence (plagioclase) in the residue;

low melting degree of substance with formation of
basalts N - MORB.

The most significant characteristic feature- sig-
nificantly differentfrom typical island arc andesite
and dacite, reflects the high content Sr in case of
low content of Y. Presence of adakite magmatism in
copper-porphyry deposits of Kazakhstan is shown
[5] in figure 5.
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Map of isotopic data

Map of geodynamic zonality

r,je 2 - Junggar-Balkhash terrain: A - map of isotopic data
=+ Map of geodynamic zonality Legend on lower part of the
% re is presented for map of geodynamic zonality only: : 1 -
Si-Al crust covered by Paleozoic complexes; 2 - the same,
« pped on surface; 3 - amalgamered upper crust by mantle
- .i magmas; 4- lower maphic crust with large maphic com-
-ee fig. 1; 5 - fragments of Itmurundy ophiolite belt on
Explanation of map of isotopic data on fig 2 see in the
Littion information about of methods of using Sm-Nd

e -:em in geology see in [14]

m -ation of the ore-bearing rocks copper-
».:tic deposits of Kazakhstan to petrographic
ofadakit out ofthe borders of Zhongaro-Balkash
-rpeiiHa is proved also on deposits such as Nurka-
r-n and Bozshakol [12, 13], which correlates with
:ain Figure 1and 2. All constructions are done in
..cordance with recommendations of monography by
For «Basis of isotope geology» [14].
Southwestern part of terrain (indicated as 1and 2
egend of the lower map of Figure 2) is occupied
.tent sialic median massif. The separate fragments
ne to the modem erosion part. Uranium-plumbic
ng rocks (granite, rhyolite, porphyroids) show the
-- .8;2.8; 0.8 and 0.9 billion years [2, 3, 4]. Index
in Figurere 1is in the range of -2; -5, indicating
'.. :es belonging to the Early Proterozoic or to the
- . Archean cratons. All mentioned data tells about
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Geological position of the main
copper-porphyry deposites in
Central Kazakhstan

(fragment of geological map
of Kazakhstan)
1:1 000 000 sc.

Figure 3 - Position of ancient blocks with prevail mantle
component in deep horisons in Eastern Kazakhstan and copper-
porphyry deposits over them on surface

Paieotrogh Arc Zamboanga Celebes
Paieotrogh Adakites
3

Figure 4 - Geodynamic models of adakit magmatism and co-
existing with him arc- magmatism and high Nb basalt: from [18]
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Figure 5- Some geochemical differences between a  Normal _\\ Arl V...
adakite and arc magmatic rocks of Jounggar -Balkhash "e-+4 0O arc series
terrain : (a+ b - deposits: Qonyrat, Borly and Sayak); = ——- bb— 03— 40 "
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Figure 6 - Sample of partially amallgamazed Si-Al crust
by mantle component.

Figure 7- High potash magmatism and lithophylic ore miner-
alization in Zhailma ore field (black) and in Aktau-Mointin
middle massif(red) as proofs of Si-Al crust, existed by mantle
component/ is wide spread in S-W part of Junggar-Balkhash
terrein. See text

Figure 8 - Geodynamic model of Zhailma ore-magmatic
system D2

such fact that in structure ofterrain its western flange
takes the position of top sialic crust, overlapped by
Paleozoic accretionary complexes and Cenozoic
formations. During the current 2015 year, it was em-
phasized that the same crust, or, its fragments, which
are present on Northeast flange of terrain. So as the

result of sample selection of leucocratic granites of

small bodies in Prichingize for comparison with leu-
cocratic granites of Sayak ore district [5], unexpected
results were obtained (spot Ne5 on the map of actual
material of Picture.2): eNd=-7,8; TOM=1,7 Va. The
same indicators have spots 2 and 3 in South-Western
part ofterrain in boundary region with China (Figure
e 2). To define the distribution scale of cratonal crust
in Prichingize is impossible because of poor number
of isotopic data. However, new data [5] allow to sup-
pose that Plate craton crust was on the whole or on the
biggest part of terrain area, but how and when in the
center there was large fragment of mafite crust: such

versions are possible: 1) sialic crust in some period of

history in this district actually it was absent and now
we have erosional window of bottom of Paleo Asian
ocean [19]. It can be indicated by Itmurundinsk me-
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--. in which there are rocks, typical oceanic crust,
i and exhumed subduction complexes that were
I ~ ed with pressure of 14 kbar (paragenetic jade,
8—rtz and icy blue amphibole). Such paragenetic are
I ~.ed on the depth 0f90-100 km in lithosphere [20].
- melange is being followed for a few thousand
fan :n eastern direction from close to Balkash area to
Z ngaria, in accordance with eastern bearing crust
ceanic type, which had the model age in range of
- -0 Ma; 2) something that is shown on Figure
1 - demonstrated as mafite crust, can appear to be
'igment of lithospheric mantle, and asthenolith,
elemented in tile-to-tile gap between sialic tile and
- m.ospheric mantle. But both versions similarly ex-
m -inthe appearance of copper-gold ore specialization
r metallogeny of central zone of Zhongar-Balkash
.~ain, and in particular by means of presence at the
- el of origin of mineralized mafic magmas material
* :h high content of mantle component and increased
."ergy of mantle in this place.
The complex studying of magmatic ore on modem
arface allows drawing conclusions about permanent
and active interrelation of cmst and mantle and trans-
Armation of low horizons of sialic crust by mantle
“rocesses, i.e. permanently flowed amalgamation sialic
.rust with help of processes of heat and mass transfer
nantle injections from deep horizons of mantle into
sialic cmst.
As it is known, that space, which is occupied
r.ow by Balkash Lake in late Carbon there was huge
olcanic-plutonic stmcture, which had formed the
rorangylykskiy volcanic-plutonic complex C3(U/Pb
-ge =305+2 Ma). The unique feature of explosive
m>ck is an abundance of deep mafic xenolith, which
as saved through quenching processes enclosing
viyolite matrix in subsurface and surface condi-
ons. The following aspects were found and studied:
. arse and coarse-grained black and grey anortozite
"d gabbro-anorthosite; medium- and coarse-grained
--bbro; medium and coarse mtile basic granulites;
.dium- and coarse-grained pyroxenite; coarse mig-
~-tized granulite-gneiss. In addition to mafic rocks,
.re are bytownit-hedenbergit-andradit skamoids and
hen-grained spinel metapelites. Relic minerals in
-trix high-K rhyolites before the grains of plagio-
. ->g, clinopyroxenitic and orthopyroxene. As the
-- It, the composition of the rock has very no equilib-
" nn mineral composition (Figure 6). It fine-grained
- -irtz-K-feldspar matrix the described above micro
v.-oliths and xenocrysts are placed very chaotically,
. ~.onstrating solid-phase mixing rhyolite magma
® hbasit (mantle) component. As it would be shown
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below, using this scheme assimilated districts were
created in top of sialic cmst, shown in Figuree 2 (lower
map). Correlation oftop of sialic cmst and mantle was
happening in history of terrain permanently. One of
examples is volcanic complex, which is connected with
mineralization of Atasu type in Zhailminskiy depres-
sion. Volcanites of shoshonit series, taking place in
this volcanic complex about 30-40% of volume, have
all the features of mixing mafic magmas with high-K
silicic. In other words, they were forming according to
the scheme, which was described regarding the sample
in Figure 6. In Figuree 7 for diagram SiO, - K,0 there
was more than 170 silicate analysis from work [21].

Volcanism was actively developing in this stmcture
in range from middle till late devon including. Ac-
cording to amount of silica picrites rocks vary from
rhyolites to ultra-acid and alkalinity - up from the
low-K series shoshonite. In Picture 7 the position of
spots of silicon analysis is shown on discrimination
diagram K,0 - SiO,. Diagram is constmcted Rickwood
[22] summarizing of data from five previous authors
of private geochemical collections: Peccerillo and
Taylor (1976), Ewart (1982), Innocenti et al., (1982),
Cart (1985), and Middlemost (1985). Applying to
Zhailminsk depression 164 analysis of Y.A.Vasyukov
and V.B. Boldyrev [21] were used with additional
information from R.M.Antonyuk and LV. Glukhan.
Numbers in grey oval demonstrate the number of spots
in series. Series limits are shown by linear circuits
with light gray coloration. Its narrow width proves the
high level of convergence of geochemical fields and
its borders, defined by five different authors. From this
diagram, there is the following conclusion:

1. Low-potassium tholeiitic series did not get the
development, and it is rare and not connected spot
belong, mostly, Caledonian base and Pz{history.

2. Calci-alkalic series has short history of func-
tioning fractioning from basalt until andesite (Picture
7) and it was not the main feature when forming the
devon magmatism of Zhailminskiy ore region. Dur-
ing the formation of calc-alkaline line series there
was no contribution oftop crust, and small potassium
alkaline condition appears to be the primary one and
due to increased admixture of sediment material in
subducting plate. The presence in selection ofunique
analysis of dacite and riolite with big gaps of fractional
evolution demonstrates the absence of accumulating
magma chamber and mechanism of fractional phase-
separation primary magma before its implementation
into top crust.

3. The high-potassic calci-alkalic and shoshonit



ange, in which there are rocks, typical oceanic crust,
also and exhumed subduction complexes that were
formed with pressure of 14 kbar (paragenetic jade,
.uartz and icy blue amphibole). Such paragenetic are
formed on the depth 0f90-100 km in lithosphere [20].
'his melange is being followed for a few thousand
*m in eastern direction from close to Balkash area to
,hongaria, in accordance with eastern bearing crust
f oceanic type, which had the model age in range of
-100-700 Ma; 2) something that is shown on Figure
1is demonstrated as mafite crust, can appear to be
i fragment of lithospheric mantle, and asthenolith,
nplemented in tile-to-tile gap between sialic tile and
thospheric mantle. But both versions similarly ex-
- ainthe appearance of copper-gold ore specialization
mmetallogeny of central zone of Zhongar-Balkash
frrain, and in particular by means of presence at the
el of origin of mineralized mafic magmas material
» :th high content of mantle component and increased
.".ergy of mantle in this place.

The complex studying of magmatic ore on modem
arface allows drawing conclusions about permanent
-~d active interrelation of crust and mantle and trans-
armation of low horizons of sialic crust by mantle
-recesses, i.e. permanently flowed amalgamation sialic
.rust with help of processes of heat and mass transfer
mantle injections from deep horizons of mantle into
Melic crust.

As it is known, that space, which is occupied
-ow by Balkash Lake in late Carbon there was huge
\olcanic-plutonic structure, which had formed the

:rangylykskiy volcanic-plutonic complex C3(U/Pb
- e =305+2 Ma). The unique feature of explosive
xk is an abundance of deep mafic xenolith, which
-as saved through quenching processes enclosing
-ayolite matrix in subsurface and surface condi-
r. ns. The following aspects were found and studied:
. arse and coarse-grained black and grey anortozite
.r.d gabbro-anorthosite; medium- and coarse-grained
.abbro; medium and coarse rutile basic granulites;
-vdium- and coarse-grained pyroxenite; coarse mig-

atized granulite-gneiss. In addition to mafic rocks,

jre are bytownit-hedenbergit-andradit skamoids and
nolten-grained spinel metapelites. Relic minerals in
matrix high-K rhyolites before the grains of plagio-
.\ase, clinopyroxenitic and orthopyroxene. As the
msult, the composition ofthe rock has very no equilib-
» .mmineral composition (Figure 6). It fine-grained
. -artz-K-feldspar matrix the described above micro
enoliths and xenocrysts are placed very chaotically,
;. monstrating solid-phase mixing rhyolite magma

:th basit (mantle) component. As it would be shown
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below, using this scheme assimilated districts were
created intop ofsialic crust, shown in Figuree 2 (lower
map). Correlation oftop of sialic crust and mantle was
happening in history of terrain permanently. One of
examples is volcanic complex, which is connected with
mineralization of Atasu type in Zhailminskiy depres-
sion. Volcanites of shoshonit series, taking place in
this volcanic complex about 30-40% of volume, have
all the features of mixing mafic magmas with high-K
silicic. In other words, they were forming according to
the scheme, which was described regarding the sample
in Figure 6. In Figuree 7 for diagram SiO, - K,0 there
was more than 170 silicate analysis from work [21].

Volcanism was actively developing in this structure
in range from middle till late devon including. Ac-
cording to amount of silica picrites rocks vary from
rhyolites to ultra-acid and alkalinity - up from the
low-K series shoshonite. In Picture 7 the position of
spots of silicon analysis is shown on discrimination
diagram K,0 - SiO,. Diagram is constructed Rickwood
[22] summarizing of data from five previous authors
of private geochemical collections: Peccerillo and
Taylor (1976), Ewart (1982), Innocenti et al., (1982),
Cart (1985), and Middlemost (1985). Applying to
Zhailminsk depression 164 analysis of Y.A.Vasyukov
and V.B. Boldyrev [21] were used with additional
information from R.M.Antonyuk and LV. Glukhan.
Numbers in grey oval demonstrate the number of spots
in series. Series limits are shown by linear circuits
with light gray coloration. Its narrow width proves the
high level of convergence of geochemical fields and
its borders, defined by five different authors. From this
diagram, there is the following conclusion:

1 Low-potassium tholeiitic series did not get the
development, and it is rare and not connected spot
belong, mostly, Caledonian base and Pz, history.

2. Calci-alkalic series has short history of func-
tioning fractioning from basalt until andesite (Picture
7) and it was not the main feature when forming the
devon magmatism of Zhailminskiy ore region. Dur-
ing the formation of calc-alkaline line series there
was no contribution oftop crust, and small potassium
alkaline condition appears to be the primary one and
due to increased admixture of sediment material in
subducting plate. The presence in selection of unique
analysis of dacite and riolite with big gaps of fractional
evolution demonstrates the absence of accumulating
magma chamber and mechanism of fractional phase-
separation primary magma before its implementation
into top crust.

3. The high-potassic calci-alkalic and shoshonit



series, all together represent 75% of selection, are
equally distributed acrosee the whole evolution chain
from main ores to ultra-persilic, reflecting the full his-
tory of formating Zhailminsk ore-magmatic system.
The primary magma was alkali basalt and picrites. Its
small amount in region’s geology is evidence that it
was energetic conductor ofmantle heat-mass transfer,
under the impact of which in sialic cruts deep mag-
matic part was formed. The mantle origin of basic
fracture of these series it is proved by the presence of
its high and increased content of Phosphorum (P20 5=
=0,50-1,57%) and Titanium (Ti02= 1,5- 2,5- 4,3%).
The main (sialic) magma chamber, supplied the ore-
magmatic system, was located in sialic crust. The
evidence is that high-potassium composition volcanits
of Zhailminsk depression and complete anaolgy of it
with rocks volcanic complexes dated after altynsyn-
gansk (925+9Ma) and urkendeusk (92115 Ma), as
well as intrusive uzunshalsk (917+6 Ma) complex of
Aktau-Mointinsk middle massif (Ne4 on map ofactual
material in Figure 21). In Picture 7 spots of magmatic
ores of Zhailminsk depression and Aktau-Mointinskiy
Proterozoic massif are mainly in field of shoshonit
series, demonstrating the unity of substances they had
been melted of. It does not mean the complete identity
of substances in these two regions, but Potassium spe-
cialization of magma is obvious in them. At the same
time, ores of Zhailminsk depression, demonstrating the
content of Potassium 7% and more leads to, perhaps,
defining it like consequences of autometasomatic
processes.

4. The connection of magmatic and metallogenic

processes in all ore provinces appears very clearly. In
Zhalminsk depression tracks of mantle metallogeny,
as well as the tracks of mantle magmatism, are rather
symbolic. In ore rocks there are no industrial concen-
trations of copper and gold, tracks ofmantle proccesses
were defined only in shape of highly mobile impurity
of mercury in ores of the first stage in Zhairem and
Bestyube deposits and rare barium-bras ores of Eastern
Zhairem [21]. At this part ofterrain based the content
of primary ancient crust is proved by the mentioned
above petrochemical and metallogenic methods. The
same features and the same condition of crust was in
Devonian-Early Carboniferous to barite-polymetallic
deposits of Akzhal (30 km to the south of Akchatau)
and in ore field Tekeli (46 km to the east of Taldy-
Korgan city), located in line of sialic Pre-Cambrian
middle massif. The significant mantle trace in group
of Middle Paleozoic barite-polymetallic deposits
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had only Karagailinskoye deposit (22 km to the east
of Karkaralinsk city). There according to archive data
there was the industrial copper, allowing to get the
small amount of copper concentrate in case of domi-
nating of Zinc, Plumb and barytic. Interconnectino
of sialic crust and mantle was performed basically in
shape of interventio of energetic (thermal) flows, and
its conductors were breakthroughs dikes and small
bodies of mantle sources in the crust (Picture 8).This
process, many times repeated during millions and
decades millions of years, had been creating in top
crust the regions of shoshonit composition, which
already had different relations ofneodymium isotopes.
Here it is necessary to remember the old expression
of Escol, which said: «Give me one diabasic dyke
and | will explain the whole metaphorism of Fen-
noscandian Shield» It is, of course, audaciously, but
understandbale applying to the Picture 5. Taking into
consideration the location ofthe ore clusters of Atasu
type on the surface ofterrain, such inerventions were
not ordered (for example, rift) character and more pos-
sible it had the structure ofthe chaotic heat spots. The
model ofheat spot, led to the formation of Zhailminsk
ore-magmatic area is demonstated in the Picture 8.
It also explains the origins of the enriched ores with
Potassium of main and middle content in Picture 7 in
sectors 37 and 38. Taking into consideration, in rare
metal deposits of the Northern Pribalkash, located
in line of middle crust type (Figure 1) dominate the
deposits with molybdenite mantle component during
the formation oftop-crust magma chambers had place
according to the model mentioned in figure 8.

Conclusion. The data mentioned in this article
allowed defining the new geodynamic aspects in
evolution of geological history in Central Kazakhstan
and Zhongar-Balkash terrain, accompanying by the
geodynamic and metallogenic models:

1 The subsoil resources of the region before form-
ing the main metallogenic belts in middle Paleozoic
era they were stratified into blocks of different content,
which further served as the source for creation of ore
and magmatic systems, forming the content and struc-
ture of Paleozoic metallogenic belts.
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ore fields and deposits stereo metrically and genetically
related with blocks of mafite, where mantle component
is in majority (Figure 2, 3), since such blocks there is
something different such as restite (fixed ash) depletion
mantle, enriched by heavy elements, including copper
and gold. In accordance to isotope indicators (Picture

The copper - porphyritic and copper-sulphide
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1) itwas formed as the result of depletion was primitive
mantle in the period 0f0,4-1,2 billion years. Its content
vas and it still is close to the content ofasthenosphere
mantle. From this we can observe the following main
asks before the forecast-metallogenic works: de-
filed studying of magmatic formations, developed
n the territory of Kazakhstan, isotope-geochemical
methods, with the aim of clarifying the features ofthe
-eep structure and allocation of mafic provinces in ac-
.irdance with the mentioned in top part ofthe Picture
. perspective deposits of copper-porphyritic type to
m defined; the detailed petrological studying of ores
n «mafite provinces » trying to distinguish out of the
hole spectrum of magmatic ores of diorites, andesite,
lacites with Adakit association, as it was proved by
".cans of conjugation copper- porphyry ores only with
:em and there is no connection with the calc-alkaline
cries.

1.3. Empirically the tight paragenetic connec-
tion of adakit magmatism with high-Mg basalts and
-'.desite is established, enriched with Nb, having in
*orld literature the abbreviation NEB. This feature has

portant searching meaning, since there are island
ires, for example Zamboanga arc in Pacific ocean

-rgins (Picture 4), in which all these three types of
igmatism tightly joined in space (Picture 4-c).
14. The mentioned features and criteria allow
saluating the perspectives ofthe regions. Only in case
of establishing of presence in the area of mafic rocks
. ablocks of deep adakit association, it is possible to
~ Ve on to the searching for the traditional geophysi-
methods. The difference is that copper-porphyritic

".eralization in accordance with adakit magmatism
» as formed (decades and even hundreds millions of
years), and traditional geophysical methods provide
' formation about modem structure ofphysical fields,
* ich is not adequate to ancient structures.
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OBWMWE CBEAEHUA O CTPATUTPAD®UN N NUTONOMO-dALMASIBHBbIX
OCOBEHHOCTAX BEPXHEMA/IEO30MCKO-ME3030VCKMX OT/IOXXEHUN
HE®TEMA30OHOCHbIX CTPYKTYP CEBEPO-KACMUNCKOIO PEMMOHA

ContycHk Kacnuit anabbl MeH OHbIH KYPAbIKTbIK
aranaynapblHblH 4eBOH Ke3ellHeH 60p KeseliHe Aeliln
apanblKTa Ty3LWreH TayXblHbIC KaTKabaTTapbliHbL, CTpaTurpa-
hrAcbl MeH Kelnblp NUTONOTrUANbIK-aunanbiK epekwenitepl
KbicKalla cunaTttanraH. Contycnk Kacnuii aymarbiHga yw Typni
TEKTOHUMKANbIK KYpblabIMAap xancapnacaTblHAbIMbl aTbIAraH,
onap - Kacnuii MaHbl CUHEKIN3ACbIHbLL OHTYCTXX 6€/MT, OHTYCTX
Em61 (OKeM) KeTeprHM1 >K3He Naneo3oinbiK XapanbiMaapAabiH
bosawbl gucnokaumnsanap xyiiecn COHIbl €0 KypblibIMHbIH
anrawkbicbl Kacnuii MaHbl CMHEKNN3ACbIHbLY, OHTYCTX X3He
OHTYCTLU-LLbITLIC XWErLe caiikec Kence, Bo3alibl KypblinbiMbl
anunaneo3oiinbik TypaH TakTacbliHbL, cONTycTX OHipiHe caiikec
Kenean ATanraH KypbiabiMAapably ap6ip Tuw Tek esgeplHe
TaHa TMecmn Kuma TunteplMeH cunatranagbl, COHAbIKTaH aliMak
3epTTeywwepy, TuiciHine, kumaHbL, AcTapxaHablK, KawaraH-
Tewsmk xaHe BosawbinbiK TUNTEPLW fapanaTaH. Anainga 6yn
KUMa TUNTepL TeK XOTapTbl Maneo3ol (4eBOH-MepMb) Xapa-
NbIMAapbl TYPTbICbIHAH TaHa XeKe-)eKe KapacTblpy OpblHAbI,
ce6e6i Me3030/ apacblHaH 6acTan KUMaHblH AcTpaxaHgblK
XaHe KawaraH-Tew3smk TunTepi «Bipirin KeTeab. byn xait
aliMaKTblH Me3030MblK Ty3blMaepl xakblHAA KMMaHbIH Tek
KaHa KacnuiiMaHbINbIK XX3He 603allbiNblK TUNTEPLL Aapanayra
MYMIOHIK bepean 3epTTey aimarbiHa THeciai Ty3lnlmaepalH
cTpaturpadusacbl MeH TMTONOrasbIK-DaLnabIK epekLenlkrepLu
XaTTay 6apblCblH/a XOrapblfa atanraH XaTTap ecKepLUreH.

Mpek cesgep: Contycnk Kacnuid, TEKTOHUYECKNX KYPbINbIM
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mmepi, KUManapAblH X0TapTbl Naneo30MblK-Me3030//bIK
THnNTepi, cTpaturpadma XsHe AMTONOTUANbIK-(DaLUANbIK
epcKLuenlkrep.

MpuBeaeHbl KpaTKue CBeAeHWUs O CTpaTurpadum N HekoTo-
pbIX MTONOrO-haumanbHbIX 0CO6EHHOCTAX A€BOHCKO-MENOBbIX
OTNoXeHuiA akBaTopum CeBepHOro Kacnus u ero cyxonyTHOro
obpamneHus. OTMeueHo, 4To B npefenax CeBepHoro Kacnus
B3aMMHO COYNIEHSIOTCSH TPW TUNA TEKTOHUYECKUX CTPYKTYp -
0XKHas yacTb MpuKacnuiAicKoi CMHEKNN3bl N TaK HasblBaeMble
HOXHO-OMOMHCKOEe NofHATWe M Bo3alMHCKas cucTema AUco-
Kauuii naneosoickmnx nopog. Mpu 3ToM AMOMHCKas CTPYKTypa
COOTBETCTBYET HOXXHOMY U HOr0-BOCTOYHOMY 06pamneHuto Mpu-
KacnuiAickoii cHeknn3bl, a Bo3alMHeKas CTPYKTypa - ceBepHoi
nonoce anMnaneo3oinckoi TypaHCKON NanTbl. Kaxablil 13 aTux
TUMOB CTPYKTYP XapaKTepu3yeTcs TOMbKO eMy CBOMACTBEHHbIM
TUMOM pa3pe3a OT/IOXKEHWIA, KOTOPbIE BblAeNeHbl NPeAbIAYLIMM
MCCNeA0BaTENAMU KaK acTPaxXaHCKMIA, KallaraH-TeHrn3ckuii u 6o-
3aLMHCKNI TUNbI pa3pe3oB. OfHAKO pa3fenbHOro pacCMOTPeHMS
TpebyeT TONbKO HUXKHSAS BepXHENaneo3oiickas (4eBOH-NepMcKas
yacTb pa3pesa, TorAa Kak HaumHas ¢ Me3030/CKOii 3pbl AcTpaxaH-
ckuii n KawaraH-TeHrn3ckuidA TUnbl pa3pe3oB «06beUHATCA
BOEAMHO», YTO JaeT BO3MOXHOCTb BblAeNNTb MO OTHOLIEHNHO K
Me3030/CKUM OTNOXEHMSIM PervoHa ToMbKO ABa Tuna paspesa
- MPUKACNUIACKNA 1 6O3aLMHCKNIA TNkl Tpn onucaHumn cTpa-
TUrpagum 1 NMToNOro-gaunanbHbIX 0CO6EHHOCTEN OTNOXKEHWUIA
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